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@oHI OUEHOYHBIX CPeACTB Uil MPOBEICHUS NIPOMEKYTOYHOM arrecTtauuu
oOyJaromuxcsi Mo AUCHUIUIMHE SBISETCS YacThio (IPUIIOKEHUEM) K paboueil mporpaMme
TUCUIUIUINHBL «Pu3nkay. POHA OLEHOYHBIX CPEICTB JUIS IPOBEACHUS MPOMEKXYTOUHOU
aTTecTallu OOy4aloluXcs M0 AUCHUIUIMHE pa3paboTaH B COOTBETCTBHH C OOIIEH YacThIO
¢boHAa OILIEHOYHBIX CPEACTB IS MPOBEICHUS MPOMEKYTOYHOW AaTTeCTallud OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMBbl, KOTOpasi YCTaHABIMBAET CUCTEMY OLICHUBAHUS PE3yJIbTaTOB
NPOMEKYTOYHOM aTTeCTalldd W KPUTEPUU BBICTABICHUS OLIEHOK. MOHA OIICHOYHBIX
CPEICTB MJis MPOBEACHUS MPOMEKYTOUHOM aTTeCTalMu OOyYarouIuxcsl MO JUCHHUILIUHE
yCTaHABIMBAaE€T (POPMBI U  TPOLEIYpbl TEKYIIEr0 KOHTPOJIA  YCIIEBAEMOCTH U
IPOMEKYTOYHOM aTTecTalKi 00y4YaroIUXCs 0 TMCHIUTIIINHE.

1. IlepeyeHb KOHTPOJIHUPYEMBIX Ppe3ybTAaTOB OOy4YeHUS 1O JUCUHMILIMHE,
00beKThI OLIECHUBAHUS U BUbI KOHTPOJIS
Cormacuao PIIJI, ocBoeHrne yueOHOTO Marepuaia AUCITUIUIMHBI 3aIUIAHUPOBAHO B TEUCHUE
IBYX cemecTpoB (1, 2 ceMecTpsl yueOHOTO TUTaHa) B pa30ouTo Ha 8 yueOHbIX Moaynei. [Ipu
W3YYCHUU JUCIHHUIUIMHBI TMPEAYCMOTPEHBI AayAWTOPHBIC JIEKIIMOHHBIC, JabOpaTOpHBIC
paboThl, a TaKXKE CamMOCTOATENbHAas padoTa CTyIEeHTOB. B paMkax OCBOEHHS Y4eOHOTO
Marepuana JUCUUIUIMHBI (OPMUPYIOTCS KOMIIOHEHTHl KOMIIETEHUUN 3Hamb, yMemb,
gnadems, ykazaHHble B PIIJ[, KOTOpple BBICTYNalOT B Kaue€CTBE KOHTPOJIHPYEMBIX
pe3yapTaToB 00y4eHUs Mo JuciuIuinge (Taom. 1.1).

KoHTponb ypoBHSI YCBOGHHBIX 3HAaHUM, OCBOCHHBIX YMEHUH U NPHUOOPETEHHBIX
BJIAJICHUN OCYIIECTBIISIETCS B paMKaX TEKYLIEro, pyOeXHOro U IPOMEXYTOYHOI'O KOHTPOJIS
IpU U3YyYEHUU TEOPETHYECKOI0 MaTepuania, cllaue€ OTYETOB MO JIabopaTOpHBIM paboTam,
sK3ameHa U aud.3adera. Buabl KOHTpoIia cBeeHbl B Tabauiy 1.1.

Tabnuua 1.1. TlepeueHb KOHTPOIUPYEMBIX PE3yIbTATOB O0YUEHHUSI IO TUCIUTIINHE

Buja kouTpoOss

Kontponupyembie pe3yabTaThl 00y4eHUsI 10 TUCHUIIUHE Tekymuii | PyOexublii HTorosblii
(BYBnI) Cc/n 1O | OTP | T/KP IK3ame I[m?.
3 H 3a4éT

YcBoeHHDBIE 3HAHUSA

3.1 3HaThb OCHOBHBIC (DM3MYECKUE SIBICHHUS W OCHOBHBIE 3aKOHBI KP
¢buznkw, PaHULIBI ux IIPUMEHUMOCTH, BosMoxkHoctn | U3 | TO | OJIP 1-8 TB TB
WCTIOJIb30BaHMS B IPAKTHUECKHUX MPHUIIOKESHUAX

3.2 3HaTh OCHOBHBIC (PM3UUECKUE BETUIMHBI U (PH3HUYECKHE

n3

KOHCTAHTBI, UX ONPECIICHUE, CMBICI, CITIOCOOBI M STUHMIIBI UX TO | OJIP TB TB
H3MEpEHUst
3.3 3HaTh WCTOYHUKK HH(POpPMAIUK O (UBNYECKUX SBICHHUAX H C OJIP
nporeccax
OcBoeHHBIE YMeHUSI
¥Y.1 ymeTh yKa3bIBaTh, KAKUE€ 3aKOHBI OMHMCHIBAIOT AAHHOE SIBICHHUE
i 3¢dekt, BeIEIATh (U3MUECKOE COJepKaHWe B NMPHUKIAAHBIX | U3 OJIP KP m m
3aja4ax, MPOBOJUTH TIOUCK U CHCTEMATHU3AIHIO COOTBETCTBYIOIIEH 1-8
nHpOpMaLUH
Y.2 yMerp TmJaHUPOBATh TPOBEICHHUE JTaOOPATOPHOTO OJIP 3 3
JKCIIEPUMEHTA
Y.3 ymerb o00pabarbiBaTh pe3yjibTaTbl HM3MEPEHUNH NpU U OJIP m m

OLCHUBATH NOTI'PCIIHOCTDL PC3YJILTATOB

V.4 yMeTh NpUMEHSTh OCHOBHBIE METO/bI (PU3UKO- KP
MaTeMaTHYeCKOro aHaIM3a U MaremaTudeckon ¢popmanuzamuu | C OJIP 1-8 113 113
JUIs pellleHus] NPUKJIaJHBIX 3a7a4 U OMCKa HeoOX0IMMOM
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Buj KoHTpOJIA

KouTposupyemble pe3yJbTaThl 00y4eHHs MO TUCIUIIJIMHE Texkymuii | PyOexHbli HNTorosbiii
(3YBrI) c/n 1O | OTP | T/KP Ix3ame I[m!).
3 H 3a4éT
uHpopMaIu
OcBoOeHHBIE BJIA/IEHUS
KP 113 113
B.1. BIageTs anropuTMOM perieHus PU3NMISCKUX 3a7aq n3 1-8
B.2. BiameTs HaBEIKAMH ITPOBEICHUS Ta00OPATOPHOTO OJIP 113 113
WCCJICIOBAHUS, TIOJYUYCHHS PE3yIbTaTOB U O(DOPMIICHHS OTYCTOB
B.3. BasieTh HaBBIKAMY TPUMEHEHUS TPUKIIAJHOTO MPOrPAMMHOTO 113 113
obecrniedeHust 171 TOTy4IeHUs U 0(hOpMIICHHS Pe3yIbTaTOB oJIp

J1a00paTOPHEIX PaboT

C — cobecedosanue no meme; U3 — unousuoyanvroe 3adanue; TO — KoNI0OK8UYM (MeopemuyecKull onpoc),
OJIP — omuém no nabopamopnou pabome; T/KP — pybescnoe mecmuposanue (konmponvras paboma); TB
— meopemuueckuii eonpoc, 113 — npaxmuyeckoe 3adanue.

Hrorosoi OHCHKOﬁ JOCTHIKCHHA PC3YJIbTATOB o6yquH>1 IO JUCHUIIIINHE ABJIACTCA
IIPpOMCIKYTOYHAA aTTCCTAllkA B ¢)0pMe zlmb.saqua N 5K3aMCHa, IIpOoBOAMMAA C y‘IéTOM
PE3VIIbTATOB TCKYIICTO U pY6€)KHOF O KOHTPOJIA.

2. Buabl KOHTPOJISI, TUNIOBbIE KOHTPOJIbHBbIE 3aJaHUSI U IIKAJbI OLCHUBAHUSA
pe3yJIbTaTOB 00y4YeHMsI

Tekymuii KOHTPOJIb YCIIEBAEMOCTH HMEET LENbI0 O00ecrnedeHne MaKCUMAaJbHON
s PexTUBHOCTH yueOHOTO Tpoliecca, yIpaBieHue nporeccoM (GOpMUPOBaHUS 3aJaHHBIX
KOMIIETEHIIUM OOy4YaeMbIX, TMOBBIINICHUE MOTHUBAIMA K y4yebe U MpeaycMaTpuBacT
OLICHMBAHMUE X0J1a OCBOCHHUS IUCHUIUIMHBL. B cooTBeTcTBHM C [loM0%KEHNEM O TPOBEICHUHN
TEKYIIEr0 KOHTPOJSI YCIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallud OOyYarolUXCs IO
o0pa3oBaTeIbHBIM IMPOTpaMMaM BBICIIETO OOpa3oBaHUsA — MporpamMMmamM OakajaBpuara,
ciennairera u maructparypel B IIHUIIY npenycmorpensl cnepyronme BUIAbI U
MEPUOAUYHOCTH TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YUYarOIIUXCS:

- BXOJIHOM KOHTPOJIb, TIPOBEPKA UCXOTHOTO YPOBHS MOATOTOBJICHHOCTH 00y4aeMOTO
M €r0 COOTBETCTBUS NIPEIBABIIEMBIM TPEOOBAHUM JIJISI U3YUYEHUS JAHHOUW TUCIUTIIINHBI,

- TEKYIIUI KOHTPOJIb YCBOCHUSI MaTtepualia (ypOBHSI OCBOEHUS KOMIIOHEHTA «3HATh»
3aIaHHBIX KOMIIETECHIIMI) Ha Ka)XJOM TPYNIOBOM 3aHATHM M KOHTPOJIb MOCEIIAEMOCTH
JICKLIMOHHBIX 3aHSTHUM;

- TPOMEXYTOYHBIM M PYOEKHBI KOHTPOJIb OCBOCHHS OOy4aeMBIMH OTIEIbHBIX
KOMIIOHEHTOB «3HAaTbh», «yMETb» 3aJaHHBIX KOMIIETCHIIMI IyTEM KOMIBIOTEPHOTO WU
0JIJAHOYHOTO  TECTUPOBAHUS, KOHTPOJIBHBIX ~ OMPOCOB, KOHTPOJIBHBIX ~ paboT
(MHAUBHUIYATBHBIX JIOMAIHUX 3aJIaHHi), 3allUThl OTYETOB MO JIaOOpaTOPHBIM padoTam,
pedeparos, acce u T.1.

PyOexHbIil KOHTPOJIb TO JUCHMIUIMHE MPOBOIAUTCS Ha CIEIYIONICH Hemese Mocie
MPOXOXKACHUS MOMIYJS JUCHUIUIMHBI, a MPOMEXYTOYHBIH — BO BpeMs KaxI0ro
KOHTPOJILHOTO MEPONPUSATHS BHYTPU MOAYJICU NUCUUTIINHBI;

- MEXCECCHOHHAsl aTTeCTalus, €IUHOBPEMEHHOE IIOABEICHUE HUTOTOB TEKYyIIEH
YCIIEBAEMOCTH HE MEHEE OJHOr0 pa3a B CEMECTP IO BCEM IMCUMIUIMHAM JUIS KaXKIO0ro
HaIpaBJICHUS] TOATOTOBKU (CHEUUATBHOCTH ), Kypca, TPYIIIIbI;

- KOHTPOJIb OCTATOYHBIX 3HAHUM.




2.1. Texkymuii KOHTPOJIb YCBOCHHSI MaTepuaJjia

Texkymmii KOHTpOJIb yCBOGHHMA Marepuana B ¢opMe coOeceaoBaHusl WU
BBIOOPOYHOTO TEOPETHUECKOTO OINpoca CTYAEHTOB MPOBOAUTCS MO KaXIOM TeMme.
Pesynbratel o 4-0ajyibHON IIKaJle OUEHUWBAHMS 3aHOCATCS B KHIJKKY MpENOAaBaress U
YUUTBIBAIOTCS B BHUAEC MHTETPAJIbHOW OIEHKA TMPU MPOBEACHUU ITPOMEKYTOUHOU
arTecTaluu.

2.2. PyOeskHbBIII KOHTPOJIb

PyOexxHbIil KOHTpOJIb JJIS KOMILJIEKCHOTO OIICHMBAaHUS YCBOCHHBIX 3HaHUH,
OCBOEHHBIX YMEHUI U IPUOOPETEHHBIX BIaIcHU B (hopMe 3alUThI Ja0OPaTOpHBIX paboT U
PYOEXKHBIX KOHTPOJIbHBIX padoT (TI0CIE U3YYeHUS KaXKI0TO MO/l yueOHOM NUCIMIUINHEI).

2.2.1. 3amuTa J1abopaTopHBIX padoT

Bceero 3ammanupoBano 20 maGoparopHbix paboT. TumoBble Tembl J1aOOpaTOPHBIX
pabot npusenens! B PI1JI.

3amuTa 1ab0opaToOpHO pabOTHI MPOBOAMTCA WHIWBUIYAJbHO KAXKIBIM CTYICHTOM
WJIM TPYNION CTyneHTOB. THUIIOBBIE IIKajla U KPUTEPHUH OLIEHKU MPUBEIECHBI B OOILIEH YacTu
DOC obpazoBaresbHON IPOrPAMMBI.

2.2.2. Py0exxHasi KOHTpPOJIbHas padora

Cornacno PIIJl 3ammanupoBaHo 8 pyOexxHBIX KOHTpoibHBIX pabor (KP) mocne
OCBOCHHUS CTyJIeHTaMu Yy4yeOHbIX Monyiaeil nucuuruivebl. IlepBas KP mo monpymio 1
«Mexanuka», Bropas KP — no monymto 2 «Kosnebanus u BonHb», Bropas KP — no monysto 2
«Konebanus u BonHb. Bropas KP — no moxymio 2 «Konebanus u BosHbI». Bropas KP — mo
monyito 2 «Konebanust u BonHbD. BTopas KP — mo monymio 2 «KoneGanust 1 BOJIHBI»,
TpeThbst KP — no monynio 3 «Tepmoaunamuka U craructuueckas pusukay, yersepras KP —
no Moayno 4 «ONEeKTpOCTaTUKAa W TMOCTOSIHHBIM SIEKTPUYECKUU TOk», maras KP — mo
Moaymo 5 «Marnetusm», mecras KP — no mogymo 6 «Ontuka», cenpmast KP — nmo monyiro
7 «KBantoBas ¢usuka», BocekMas KP — mo mopymio 8 «Snepnas ¢usuka. dusnueckas
KapTUHA MUDPay.

Tunossblie 3aganus nepsoit KP:

1. JlerkoBoit aBTOMOOMIB mauHOM |; = 4,5 M, ABWXKyHMiicS co ckopocThio Vi = 90
KM/4, OOTOHSIET aBTOIOC3/ UIMHOM | = 15 M, IBMKyIIHMHCS CO CKOPOCTBIO Vo, = 60 KM/4.
OnpenenuTh IIMHY ydacTka oOrona L, T.e. paccTosiHME MEXIy TOYKOM, B KOTOpPOH
nepe Ui 6amrep aBTOMOOUIIS TOPABHIETCS € 3aHUM OamMIepoM aBTOIOE3/1a, U TOUYKOM, B
KOTOpOM 3aJHUil OaMIiep aBTOMOOWJIS MOPaBHSETCS C MEPEeIHUM OaMIlIepoOM aBTOMOE37a.
Kak u3menurcs L, eciau cKOpoCTh aBTOMOOUJISE YMEHBIIUTCS 10 Vi =75 xm/u?

2. C noMoIbi0 PEHTIE€HOBCKOTO Jia3epa, pacloIoKEHHOI0 Ha KpyroBoil opoute H =
150 kM, TpeOyeTcs YHUYTOXKHUTH KpPBUIATYIO pakery ummHOM | = 5 M, mBmxkymryrocs
TOPHU30HTAILHO €O cKopocThio V = 300 M/c Ha BeicoTe h = 15 m. Kakoe paccrosiHue
IIPOJIETUT PAKETa 3a IPOMEKYTOK BPEMEHH MEXAY «BBICTPEIOM» U €€ NOpaKeHHeM?
Crnenyer a1 BBOAUTH YIIPEXKICHUE B HAPABIICHHUE JJA3€PHOTO JTyya?

3. YrioBoe nepemenieHue, copepiiaeMoe IUckoM paauyca R=0,5 m, usmensiercst no
3akoHy ¢=Bt-Ct’, rae B=16 ¢, C=4 ¢™. Onpenenurs yckopeHne Touek 000a Koleca B
MOMEHT OCTAaHOBKH M YHUCIIO 00OPOTOB, KOTOPOE CAEIAET K ITOMY BPEMEHHU KOJIECO.

4. Koneco Bpamiaercsi paBHoyckopeHHO U nenaetr N=240 oGopotoB 3a Bpems t=2
MuH. OnpenenuTs Ha4aJlbHYI0 YacTOTY BpAILEHUS U YIJIIOBOE YCKOPEHHME KOJeca, eclid B
KOHIIE JIBWYKEHUS KOJIECO BPAIajIoch ¢ yactoTor N=600 00/MuH.



5. CHapsin, neTeBIuil B BO3AyXe TOPU30HTAIBLHO CO CKOPOCTHIO V=50 M/C Ha BBICOTE
h=80 wm, pazopBasics Ha ABe paBHbIC YacTH. OJMH W3 OCKOJIKOB IOJIETS)I BHU3 M yIal Ha
3eMJII0 4Yepe3 2 ¢ mocie pazpbiBa. OmnpeaenuTe yroia, MO0 OTHOUIEHWIO K TOPU30HTY, B
HaIpaBJICHUU KOTOPOIO MOJIETENI BTOPOIl OCKOJIOK U €r0 CKOPOCTb.

6. Ins cOopa KOCMHUYECKOTO «MycOpa» Ha OKOJO3E€MHON OpOMTE MOMXKET OBITh
UCIIOJb30BaHa CETh-JIOByIIKa. C KakoW CKOPOCTBKO CTAaHET [JBUTaThbCs KOCMUYECKHUI
«Mycopik» Macco m; = 50 T, 000pyAOBaHHBIN TaKOW CEThIO M UMEIOIIUNA CKOPOCTh Vi =
8,050 xm/c, mocie 3axBara BBIIICAIIETO W3 CTPOS CIyTHUKA MAacCOM m, =1 T,
JIBUTABIIETOCA B MOMEHT 3axBaTa B TOM JKE€ HAIPaBJICHHHM, YTO U «MYCOPLIUK», CO
CKOpOCTBIO  V, = 8,000 xm/c?

Tunosslie 3aganus sropoii KP:

1. Jlnuna ToHKoro mpsiMoro crepxkHst 60 cMm, macca — 100 r. OnpenenuTs MOMEHT
WHEPIUU CTEP>KHSI OTHOCUTENBHO OCH, NMEPHEHAMKYJIAPHON K €ro JUIMHE W MPOXOsIIen
4epe3 TOUKY CTEPKHSA, yIAIEHHYI0 Ha 20 cM OT OAHOTO U3 €r0 KOHLIOB.

2. Maremarnveckuidi MasTHUK juwHOM | = 1 ™M ycranoBmen B smdre. Jludr
TOHMMAETCS C yeKopeHneM a = 2,5 m/c’. Onpenenuts nepuox T Konebanmii MasTHUKA.

3. U3 ogHoponHoro aucka paguycoMm R caenanu ¢pusznyeckuit MasTHUK. BHauane ock
IPOXOJUT yepe3 00pasyloulyro IUCKa, MOTOM — Ha pacCcTOssHUM R/2 OT LieHTpa AuckKa.
Onpenenutb OTHOIIEHHWE IEPUOAOB KOIeOaHUH.

4. Toyka coBepIIaeT rapMOHUYECKUE KoJicOaHHs, ypaBHEHUE KOTOPBIX X = A Sin @ t,
rne A=5cem, =2 ¢!, B momenr BPEMEHM, KOrjJa TOoYKa oOjajana MOTEHIHAIbHOU
suepruenn £ = 0,1 mJIx, Ha Heé nmelicTByeT Bo3Bpamiaromias cuna F = 5 mH. Haiitu stor
MOMEHT BPEMEHHU.

5. MarepuanpHas TOYKa y4acTBYeT OJHOBPEMEHHO B JIByX B3aUMHO
NEPIEHIUKYISIPHBIX TAPMOHUUECKUX KOJIEOaHUIX, YPAaBHEHUS KOTOPBIX: X = cosat cM U Y =
2 c0S (nt/2) cm. Onpenenuth TPACKTOPUIO TOYKH. [IOCTPOUTH TPAEKTOPHUIO ¢ COOIIOICHUEM
Maciraba.

6. Bomna pacnpocTpansercs B ympyroil cpeae co ckopoctbio v = 100 wm/c.
Haumenpmee paccrosiaue Al Mexay Toukamu cpeabl, (as3bl KoleOaHWH KOTOPBIX
MPOTUBOIIOJIOKHBI, paBHO 1 M. OnpeAeNuTh 4acTOTy V KOJIeOaHUiA.

Tunosbie 3aganus Tperbeit KP:

1. OnpenenuTe MOJSIDHYIO MaccCy, IJIOTHOCTh M KOHLEHTPALUIO Ta30BOW CMECH,
coctosimien u3 16 r yrinekucnoro rasza, 14 r azora m 16 r xucimopona U 3akiIFOYEHHON B
cocynie 00bEMOM 4 1.

2. OmnpenenuTs CyMMapHYyl0 KHHETHYECKYI0 OdHepruto E, mnocrynarenbHOro
JIBMKEHUSI BCEX MOJIEKYJ ra3a, Haxojsuerocs B cocyae oobéMom V = 3 11 1moj 1aBlieHuEeM
P = 540 kI1a.

3. Nmerotcst aBa 6aimona émkocthio Vi = 5 1 u V, = 2 71, coequHEHHBIE TPYOKO €
KpaHoM. JlaBieHHe ra3a B MEpBOM KM BO BTOPOM OaJUIOHE PaBHO COOTBETCTBEHHO P; =
1,2-10° Ila u P, = 2-10° Ila. Temneparypa B o0oux OamioHax omuHaKoBa. Kakoe
JIaBJICHUE YCTaHOBUTCS B 0aJUIOHAX, €CJIU OTKPBITh KpaH?

4. Pactmmpsisich, TPEXaTOMHBIN Ta3 coBepiiaeT padory, paBHyro 245 JIx. Kakoe
KOJIMYECTBO TEIJIOTHI OBLIIO MEPEeIaHo rasy, €Ciid OH pacluupsuics u306apHo?



5. TemnoBoi aBurareinp padOTaeT MO 3aMKHYTOMY LHMKIy, COCTOSIIEMY M3 2-X
n3oxop u 2-x nzobap. Haiitu KIIJI rukina, ecnu naBneHue u 00bEM B ITUKIIE U3MEHSIOTCS B
2 paza. Pabodee Teno cuutath 2-X aTOMHBIM Ta30M.

6. B pesyabraTe M30TEPMHYECKOTO CXKATHS BO3qyxa o0béMoM Vi = 887 mv’,
Haxozsiieroca npu temmneparype 30 °C u HayansHoM gaBiieHuu 0,1 MIla, ero sHTponus
ymenbimunack Ha 573 JIx/K. Onpenenuts 006EM V, Bo3ayxa B KOHIIE mporiecca. Bo3myx
CUUTATh 2-X aTOMHBIM Ta30M.

Tunossbie 3aganus yerseproii KP:

1. PaccTostHue Mexnay AByMsl TodedHbIMHU 3apsaamu (; = 22 vKn u p = -44 Kn
paBHO S5 cMm. HailTu HanpsxE€HHOCTh M TMOTEHIMANT 3JIEKTPUYECKOTO IMOJs B TOUKE,
HaxoJIALIEHCs Ha PACCTOSHUU 3 CM OT MOJIOKHUTEIBHOTO 3apsia U 4 CM OT OTPULIATETBLHOTO
3apsaa.

2. Mennsiii map auamerpom 1 cm momeméH B Macio. [lnotHocts macia p = 800
kr/m°. UeMy paBeH 3apsii IIapa, eciid B OZHOPOIXHOM JJICKTPHUCCKOM IIONE IIap OKa3aics
B3BCIICHHBIM B Macie? DIEKTPUYECKOE I0JI€ HANPaBJICHO BEPTUKAIBHO BBEPX, a €T0
HanpsokEHHOCTh £ = 35 kB/cMm.

3. lapuk maccoit 40 Mr gBuxkercs co ckopoctbio V = 10 cm/c U Hecé€r Ha cebe
ITOJIOKUATENIBHBIN 3apsAn, paBHbii (; = | HKn. Ha xkakoe MuUHHMalbHOE pacCTOSHUE MOKET
MPUOJIM3UTHCS MIAPUK K TOJIOKUTEIIBHOMY TOYEYHOMY 3apsy, paBHOMY (), = 1,4 uKn?

4. Cuna ToKa | B IPOBOJHUKE M3MEHSACTCS CO BPEMEHEM COTJIACHO YPaBHEHHIO | =
B+Ct, tne B = 4 A, C = 2 A/c. Kakoe KOJWYECTBO SJEKTPUUECTBA IPOXOJIUT Uepes
MIONEPEYHOE CE€YEHUE MPOBOJHUKA 3a BpeMms oT t; = 2 ¢ mo t, = 6 ¢? Ilpu kakoil cune
IIOCTOSIHHOTO TOKa | uepe3 momepeyHoe CceYeHHe IPOBOJHMKA IPOXOAUT TAaKOE Ke
KOJIMYECTBO 3JIEKTpUUeCTBa?

5. JIBa WMIIMHAPUYECKUX MPOBOJAHUKA PABHOM JUIMHBI, OJIMH U3 MEIU, a APYrou U3
QTIOMUHUS, WMEIOT OJMHAKOBBIE COMPOTHUBICHMSI. BO CKOJBKO pa3 MEIHBIA MPOBOA
TSKEJIEE ATFOMUHHUEBOTO?

6. BonbhpamMoBas HUTH DSJEKTPUUECKON JIAMIIOYKM HAKAJIMBAaHUS HUMEET B
HakaJaéHHOM coctostnum Temrepatypy t° = 2300 °C. KakoBa mioTHOCTS j U cuia Toka |,
MPOTEKAIOIIETO 1Mo HUTH, ecin e€ nuametp d = 20 MM, mmHa | = 0,5 M, a HanpspKeHUe Ha
autn U = 200 B? VaensHoe comporusnenue Boibdpama mpu 0 °C pasHo py = 5,5-107°
OM-M, TeMIepaTypHbIii KO3 QHIHeHT conporusienus « = 4,6-10° K™,

Tunossbie 3aganusa nsarou KP:

1. PaccrosiHne Mexay napaielIbHbIMH JJIMHHBIMU TPOBOAAMU ¢ TOKaMu cuioit 50 u
100 A paBHO 16 cM. TokHM TEKyT B MPOTHUBOIMOJOKHBIX HampaBieHusx. Kak pacrnonoxena
JIMHUSL, HA KOTOPOW MHAYKIMA MoJisl paBHa HYIr0? Ha kakoM paccTOsSIHUM OHAa HAXOJUTCS OT
MpoBOJAa C TOKOM cuioit 50 A?

2. ITo n301MpoOBaHHOMY KOJBLEBOMY IPOBOJHUKY paanycoM 20 cM TEUYET TOK CHIION
10 A. TlepneHAMKYISIPHO IJIOCKOCTU KOJbIIA MPOXOAAT JIBa JUIMHHBIX MPOBOAA C TOKAMHU
cunoii 10 m 20 A Tak, 4YTO OHM KacalTCsA KojJblla B TOYKax, JICKAIIMX Ha
MIPOTUBOIOJIOKHBIX KOHIIAX auaMmetpa. Onpenenuth MHAYKIMIO B LIEHTPE KOJIbIA, KOTAa
TOKH TEKYT B OJMHAKOBBIX UJIM B MPOTUBOIIOJIOKHBIX HAIIPABIICHUSX.

3. Cuna Toka B 3JiekTpoayre miazMorpona paBHa 200 A. [ns coszmanus sddexra
CKAaHUPYIOIIErO0 BO3JEHCTBUS IIJIA3MEHHOW Ayrd Ha IMOBEPXHOCTh MaTepuaia Ha AYyry
BO3JICHCTBYIOT  TIOMEPEYHBIM  MAarHUTHBIM  [OJIeM, M3MEHSAIONUMCS T0  3aKOHY
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B=Bg-sin(2z1t), By=0,02 Tn, =50 TIu. Omnpenenuts cpenHee 3HAYCHHE MOIYJISA
OTKJIOHSIFOIIEH CUJIBI B pacu€Te HAa €IMHUILY JIMHBI JYTH.

4. DnexTpudeckas Ielb 3aMKHYTa IOJBH)KHBIM NMPOBOIHUKOM JuHOM | = 0,5 M,
KOTOPBIM JBUKETCS BEPTHUKAIBbHO BHHU3 C IOCTOSIHHOM CKOpocThio. llemb HaxoauTcs B
MONEPEYHOM MAarHuTHOM Toie ¢ uHaykuuedn B = 0,5 Tn. MomHocTh, oTaaBaeMas
HMCTOYHUKOM MUTaHUsA B 1lenb paBHa P = 2,5 BT, o0uiee conpotuBieHue uenu papHo R =15
OM. OnpenenuTh Maccy MPOBOHUKA.

5. DIJIEKTPOH BpalllaeTcsl B MOMEPEYHOM MArHUTHOM IOJIe C YaCTOTOM N = 55,5-10°
00/c. OnpeaenuTb HHIYKIIUIO MAarHUTHOTO TTOJISL.

6. B ogHoponHoe marHuTHOe nosie ¢ uHaykumed B = 0,01 Tn Bnerena wvactuia,
HECYILasl AJIEMEHTapHBIN 3apsij, U cTaja JBUraThCs MO OKPYXHOCTH paanycoM R= 0,5 mm.
OnpenenuTs MOMEHT UMITYJIbCa YacTUIlHI L pu €€ ABMKEHUH B MArHUTHOM IIOJIE.

TunoBble 3aganuda mecroii KP:

1. CBeToBas BOJIHA, 4acTOTa KOTOpOH paBHa V=5-10™ I, mepexoaut U3 Bakyyma B
JUAMarHUTHYIO Cpelly C AUAJIEKTPHUYECKOW MpOHUIAeMOCThi0 &=2. KakoBa OyaeT ajivHa
BOJIHBI M CKOPOCTb CB€Ta B 3TOM cpele? YKaKuTe LBETOBYK) OKpPACKY JUISl JTAHHOTO
JIMana30Ha CBETOBBIX BOJIH.

2. IIpu nepexone CBETOBOM BOJIHBI U3 BaKyyMma B ONITHYECKH IJIOTHYIO CpeAy JJIMHA
BOJHBI yMeHbIIMIAch Ha 33%. C kakoil CKOPOCTBIO PAcCHpPOCTPAHSETCS CBET B JAHHOMU
cpene? Yemy paBHO IPOU3BEACHUE MAarHUTHON M JUAJIEKTPUYECKONW IMPOHUIIAEMOCTEN IS
3TOM cpenbl?

3. Paccrosame | ot meneit 1o skpana B onbite FOHTra paBHo 1 M. J{muHa Bomasr 1=0,7
MKM. OrmnpenenuTs pacCTOSHHE MEXAy IIEIsIMHM, €CIM Ha OTpPE3Ke IMHOM X=1 cMm
ykaaasiBaeTcss N = 10 TeMHbIX HHTEp()EPEHIMOHHBIX TOJIOC.

4. Ha CTekJIsSIHHYIO IJIACTUHKY HAHECEH TOHKUHN CJOW MpO3payHOro BEUIECTBA C
nmokazareneM npenomieHus N = 1,3. IlmactuHka ocBemieHa MNapayIeNbHBIM ITyYKOM
MOHOXPOMaTHYECKOr0 CBETA C JUIMHOW BOJIHBI A = 540 HM, MajarolMM Ha IJJACTUHKY
HopMalibHO. Kakyro MUHUMAaJIbHYIO TONIUHY d JOJDKEH MMETh CJIOH, 4TOOBI OTpa)kEHHBIN
IIy4O0K UMEJI HANMEHBIIYIO SIPKOCTh?

5. ITyuyok cBeTa, HAYHIUI B CTEKJIIIHHOM COCYJZ€ C TJULEPUHOM, OTpa)kaeTcsi OT JIHa
cocyna. [Ipu kakom yrie nageHust OTpaXxEHHBINA Ty4YOK CBETAa MAKCHUMAJIBHO MOJIIPU30BaH?

6. Ilpu npoxokaeHUH CBeTa uepe3 TpyOoKy utnHO# |3 = 20 cM, copepikaliyto pacTBop
caxapa ¢ KoHnenTpauueit C; = 0,1 T/cM°, IIOCKOCT MOISAPH3ALNN CBETA MOBEPHYIACH HA
yron ¢=133°. B apyrom pacTtBope caxapa, HaIuTOM B TpyOKy mmmHON |, = 15 cwm,
MJIOCKOCTh MOJISIpU3AIMU MMOBEPHYJIACh HA Yroil ¢ =>52°. Onpenenauts KoHueHTpauuw C,
BTOPOT'0 pacTBOpa.

Tunosbie 3aganus ceabmoiit KP:

1. Onpenenuth naBieHue cBeta Ha CTeHKU 100-BaTTHOM 3JIEKTPUYECKON JTAMITOYKH,
cuMTas, 4TO BCS TOTpedisiemass €0 MOIIHOCTh WAET Ha wusnydenue. Koaddurument
OTpaxk€Husi CTeHOK JaMnouku - 10%. Jlamnouky cunrtatek chepoit nuameTpom 4 cM.

2. OnpenenuTe HEPTUIO, MACCY U UMITYJIbC (POTOHOB PEHTIEHOBCKOIO H3JIYYEHUS C
JUIMHOM BOJIHEI A=20 M.

3. Kunetnueckas sHeprus 3JeKTpOHA paBHA YHEPTUUA MOHHU3AIUUA aTOMa BOJOpOa U
coctaBisier 13,5 3B. Beruuciuth niuHy BodHBI 1e bpoitna A mis snekrpoHa. CpaBHUTH
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noJTydeHHoe 3HaueHue A ¢ nuamerpoM d atoMa Bogopoja (Haitu otHomeHue 4d ). HyxHo
JY YYUTHIBATh BOJIHOBBIE CBOMCTBA JJIEKTPOHA MPU HM3YYEHUU [BUKEHUS DJIEKTPOHA B
atome Bojopozna? Jlumamerp atomMa BOAOpPOJA NMPHUHATH PAaBHBIM YJIBOCHHOMY 3HAYEHUIO
OOpOBCKOI0 paaunyca.

4. Kakyio yCKOPSIOIIYI0 pa3HOCTh nmoTeHuuanoB U noimkeH mpoWTy MPOTOH, YTOOBI
JUTHHA BOJIHBI 1ie bpoitns A Obuta paBHa: 1) 1 am; 2) 1 m?

5. DIEKTpOH HAXOIUTCS B MOTCHIMAIbHOM sinuke mupunoi 1=0,2 M. B kakux
Toukax B nHTepBaje (0<x<l) IIOTHOCTh BEPOSATHOCTH HAXOXKIACHHUS DJICKTPOHA HA TICPBOM U
TPEThEM SHEPreTUYECKUX YPOBHSAX OJMHAKOBA? BBIUHUCINUTH IJIOTHOCTH BEPOSITHOCTH IS
ATUX TOYEK. Pe3ynbTaT MOSICHUTH rpaduyEeCKU.

6. DJeKTpoH, YCKOPEHHBIN HanpsbkeHueM 15 B magaer Ha nmoTeHIuanbHbIA Oapbep ¢
sreprueri U=20 3B u mmpuno#i | = 0,1 M, Bo ckonbko pa3 m3meHutcs: koddduimeHt
npo3payHocTi D Gapbepa a1 3JIeKTpOoHa, €CIIM YCKOPAIOIIee HaNpsKeHUEe YMEHBIIIUTCS Ha
10 B?

TunoBble 3aganusa socbmoii KP:

. . 27
1. HaliTu 4mMcino IPOTOHOB M HEHTPOHOB, BXOAAIIMX B COCTaB sAApa atoma j,AL.

OnpenenuTs yIeIbHYI0 SHEPTUIO CBSI3H sJIpa.

. 2 23
2. CpaBHUTb yJIeIbHBIE YHEPTHH CBA3H sA/ep H30TOIOB jeiTepus ; M n ypana ‘g5

235 o
3. Kakas macca YpaHa 92U pacxoayCerca B CYTKHM Ha ATOMHOHM JJICKTPOCTAHIIMH

MomHOCTEI0 5 MBT? KIIJ[ amektpoctaniium paBeH =17 %, a dHEPTUs, BBIACIAIOIIASICS
IIPY KaKJIOM aKTe pacnazna, pasHa 200 M»aB.

4. Kunetuyeckas 3HEpPIHsl o-4aCTHIIbI, BBUICTAIOIIEH M3 siapa aroMa paaus Npu
paauoakTUBHOM pacnaje, paBHa | = 4,78 M»aB. HaliTu cKOpOCTh «-4acCTHUIIBI U MOJHYIO
DHEPI'UIO, BBIACISAIOUIYIOCS IIPU €€ BbLIETE.

210 1 -
5. OnpeznenuTh NEpUo NOypacnana BUCMyTa g5 B1, €Clii H3BECTHO, YTO BHCMYT
maccoit 1,0 T BeIGpachiBaeT 3a oy cexyHay 4,58-10™ p-uactuir.

6. [lepuon momypacnama 2§§ U pasen 4,5-10° ner. Cronbko sizep pacnagaercsi 3a 1 ¢

238 . 9 o
B KyCKe ypaHa ~5,U maccoii 1,0 kr? KakoBa akTUBHOCTB 3TOT0 KycKa’

2.3. [IpomexyTOouHAA aTTecTANUS (MTOTOBBIi KOHTPOJIb)

Jlonyck K MpOMEXXYTOYHOM aTTECTAllMU OCYIIECTBIISIETCS MO pPe3yJibTaTaM TEKYIIEro
U PYOSKHOTO KOHTPOJISl. YCIOBUSMH JIONyCKa SIBJISIIOTCSl  YCICIIHAs claada BCEX
J1a00paTOPHBIX PadOT U MOJOKUTENbHASI MHTErpaJIbHAs OIIEHKA MO0 pe3yJibTaTaM TEKYIIEeTro U
PyOEKHOTO KOHTPOJIS.

IIpomexyTouHass arrectanus B MEPBOM cemectpe, cornacHo PIIJI, mpoBomutcs B
BUJIE DK3aMEHA MO JUCHUIUIMHE YCTHO MO OwiieraMm. BUIIeT CcOmepX UT TeopeTHYeCKue
Boripockl (TB) nmsi mpoBepkM YCBOEHHBIX 3HaHUM, mnpaktunueckue 3ananus (I13) mns
MIPOBEPKH OCBOEHHBIX yMEHUW M KoMIuleKcHble 3amanus (K3) s KOHTpolsiss ypOBHS
MPUOOPETEHHBIX BIAJICHUIN BCEX 3asIBICHHBIX KOMITCTCHITHM.

buner dopmupyercs Takum o00pa3om, YTOOBI B HEro TOMAJIA BOMPOCH U
MPAKTUYECKUE 33JIaHUs, KOHTPOJIUPYIOIIHNE YPOBEHb C(HOPMUPOBAHHOCTHU 6CeX 3asSBIECHHBIX
kommeteHuii. @opma Ouseta npeacrasieHa B oomieit vactu ®OC mporpamMmei.



2.3.1. TunoBbie BONPOCHI M 3aJaHNS JJISl IK3aMeHa M0 IMCIUIINHE

TumnoBbie BONPOCHI JJII KOHTPOJISI YCBOCHHBIX 3HAHUI:

Monayns 1. Mexannka

1.1. Kunematuka (OCHOBHBIE KMHEMATHYECKHUE XAPAKTEPUCTUKUA KPHUBOJIMHEITHOTO
IBIKEHUS: CKOPOCTh M yCKOopeHue. HopmanbHOE M TaHIE€HUHUAIBHOE YCKOPEHUE.
Kunemarnka BpamaTesbHOTO [BHXKEHUS: YIJIOBas CKOPOCTb M YIJIOBOE YCKOPEHHE, UX
CBSI3b C JIMHCHHOM CKOPOCTBIO U YCKOPEHHUEM).

1.2. Jlunamuka noctynarenbHoro askenus (MHepiuanbHble CUCTEMBbl OTCYETa U
nepBblii 3akoH Hprorona. Bropoit 3akoH Herorona. Macca, umnyibc, cuiia. YpaBHEHUE
IBWKEHUSI MaTepUaibHOM TOUKH. TpeTuit 3akoH Hpl0TOHA M 3aKOH COXpaHEHUs UMITYJIbCA.
3aKoH BCEMHUPHOTO TATOTEeHUS. CHIIBI TPESHUS).

1.3. lunamuka BpamareabHoTo ABMKeHUS (MOMEHT HMITyJIbca MaTepUATHHOU TOUKU
U MEXaHWYECKOM cucTeMbl. MOMEHT CHIbl. YpPAaBHEHHUE MOMEHTOB. 3aKOH COXPAHEHHS
MOMEHTa HMIYyJIbca MEXaHUYeCKOW cuctembl. (OCHOBHOE YpaBHEHUE JIUHAMUKHU
BpAIIATEIBHOTO JIBMKECHUSI TBEPIOTO TEJla C 3aKPEIUIEHHOM OCBhIO BpameHus. MOMEHT
nMirynbca Tenma. Moment wuHepumu. Teopema Ilreitnepa. Kunetnueckas sHeprus
BpaIAIOIIErocs TBEPOTO Tea).

1.4. DOueprus (Cuma, pabora W mnOTeHUUANbHas dSHeprus. KoHcepBaTUBHBIE U
HEKOHCEpBaTUBHbIC CUJIbL. PaboTa M KMHETHYeCKas SHEprus. 3aKOH COXpaHEHUS MOJIHON
MEXaHUYECKOM SHEPTHH B MOJIC MOTCHIMAIBHBIX CHII).

1.5. DnemeHThl MEXaHUKHU CIUIOMHBIX cpef (OOime cBOMCTBA KUJIKOCTEH U Ta30B.
UneansHo ympyroe Teno. Ympyrue HampspkeHus u aedopmanuu. 3akoH ['yka. Momyib
HOnra).

1.6. PensaruBucrckas mexanuka (IIpuHIIMT OTHOCHUTENBHOCTH W TMPEOOPa30OBAHUS
lanunes. HeunBapuaHTHOCTB DJIEKTPOMArHUTHBIX SABJICHUI OTHOCHUTEIIBHO
npeoopazoBanuii ['anmunes. IloctynaTtel cnenuanbHOM Teopun oTHocuTeabHOCTH (CTO)
OviHmTeHa.  OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH. [lapamokchl  pesITUBHCTCKOM
KMHEMATUKW: COKpallleHUEe [JUHBI W 3aMeJJICHHEe BPEMEHU B JBIKYIIUXCS CHCTEMax
OTCYETA.

Mopyns 2.KonebaHus 1 BOJHBI

2.1. Konebanust (Amrumnryzaa, yactota u ¢aza konebanus. CroxeHue KoieOaHUIA:
ouenwusi, purypsl Jluccaxy).

2.2. lunamuka xosiebanuii (MmeanpHbI TapMOHUYECKUN OCHMIUIATOP. YpaBHEHHE
UJCANTBHOTO OCIWIUIATOpPa W ero pemeHue. CBoOOOAHBIE 3aTyxarolue KoyieOaHus
OCILIMIIIATOPA C MOTepsAMU. BoiHyX1eHHbIe KoJleOanus. Pe3oHanc).

2.3. Bonnsl (BonmHoBoe aBuxkenue. I1nockass rapmoHudeckas BojHa. J[jiMHa BOJIHBI,
BOJIHOBOE 4HCHO, (ha3oBasi CKOPOCTb. YpaBHEHUE BOJHbL. OJHOMEpHOE BOJIHOBOE
ypaBHEHHE. YTIPYTHe BOJIHEI).

Monynb 3. TepMoiMHaMHKa U CTaTUCTHYECKas (QU3HKa

3.1. denomenonoruyeckas tepmoauHamuka (TepmoanHaMuueckoe paBHOBECHE U
temreparypa. HyneBoe Hauano TEpMOAMHAMUKU. DMIMPUYECKass TeMIEpaTypHas IIKaja.
O6paTtuMble U HeoOpaTuMbIe mpoliecchl. [lepBoe Hayano TepMoauHAMUKH. TermIoéMKOCTb.
YpaBaenue Maiiepa. M3oxopudeckuii, n300apuuecKuii, H30TCPMUYSCKUH, aquadaTHIeCKuit
MPOIIECCHl B MJIealbHBIX Ta3aX. [IpeoOpazoBaHue TEMIOTH B MEXaHUYECKYIO paboTy. L{uki
KapHuo u ero ko3¢ GHUIUeHT MoIe3HOT0 ASUCTBUS. DHTPOIIHS).

3.2. MonekynsapHo-kunerndeckas teopus (JlaBmnenme raza ¢ Touku 3penuss MKT.
TermmoeMKoOCTh M YUCIIO CTETeHel cBoOO bl MoJieKy Ta3a. Pacnpenenenue MakcBeria mis
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MOAYJAS M TMPOEKUMH CKOPOCTHM MOJEKYJ] HWIACAIBHOIO rasza. OKCHEPUMEHTAIBHOE
oOocHoBaHue pacnpeaenenus Makcpesna. Pacnpenenenne bonbsiimana u 6apoMmeTrpuyueckast
dbopmyna).

3.3. Dmnementsl (¢uznueckoi kuHeTHKH (SBrnenus mepenoca. Jduddyszus,
TEIJIONPOBOAHOCTb, BHYTPEHHEE TpeHUEe. BpoyHOBCKOE JIBHIKEHHE).

Mopyib 4.951€KTpOCTaTUKA U MIOCTOSIHHBINA AJIEKTPUYECKUNA TOK

4.1. DOnexrpuueckoe noiie B Bakyyme (3axon Kynona. Hanpspk€HHOCTD U OTEHIIMAT
aJieKTpocTaTnyeckoro noss. Teopema ["aycca B uHTErpanbHOi Gpopme).

4.2. TlpoBoaHuku B siekTpuyeckoM mnojie (PaBHoBecue 3apsifoB B IMPOBOJIHUKE.
OKBHUNOTEHIIMAJIBHBIE TTOBEPXHOCTH U CUJIOBBIE JIMHUU 3JIEKTPOCTATHYECKOTO IMOJS MEKIY
IIPOBOJHUKAMM. DJEKTPOCTATHYECKAS 3alIUTA. EMKOCTH IIPOBOJHHKOB U KOHJEHCATOPOB.
DHeprus 3apsHKEHHOr0 KOHAEHCATOPa).

4.3. JIudNeKTPUKH B dIEKTPHUUECKOM ToJie (DIeKTpuuecKoe noje aumois. Aumoias Bo
BHEIIHEM 3JeKkTpudyeckoM none. llonmspuzauus ausnektpukoB. OpHUEHTALIMOHHBIA U
ne(OpMallMOHHBIA  MEXaHU3Mbl MOJSpPU3alUUA. BeKTop 3IEKTpHUUECKOro CMENIeHUs
(amexkTpruyeckon UHIYKIUN). Jvanextpruyeckas IIPOHULIAEMOCTH BEILIECTBA.
DNEeKTpUYECKOE T0JIE€ B OJHOPOIHOM JAUDIIEKTPUKE).

4.4. TloctosiHHbINA dnekTpudeckuid Tok (Cuia M IUIOTHOCTH TOKAa. YpaBHEHHE
HENPEPBIBHOCTH IS IJIOTHOCTH TOKa. 3akoH OMa B MHTETpaJIbHON U AU pepeHIHaTbHOMN
¢dopmax. 3axoH Jhxoyns-JleHnma. OneKTpoABWXKYyIIas CWia HUCTOYHMKA Toka. I[IpaBuia
Kupxroda).

TunoBble BONMPOCHI W NPAKTHYECKHE 3aJaHUA IS KOHTPOJISI OCBOCHHBIX
YMEHUI:

1. U3 omHOro m TOro € MecTa Ha4aJd PABHOYCKOPEHHO IBHUIaThCs B OJHOM
HAIIpaBJICHUH JBE TOYKH, IPUYEM BTOpasi HA4aJla CBOE JBHIKEHHUE YEPE3 2 C TOCIE MEPBOM.
[lepBast TOYKa [BHTANACh C HAYAIBHON CKOPOCTBIO Vi = | M/C M yCKOpeHHeM a;=2 m/c’,
BTOpasi — C Ha4aJIbHOU CKOPOCTHIO V,=10 M/c 1 yckopeHueM a,=1 m/c?. Korma u e BTOpAas
TOYKa JOTOHHUT NEPBYIO?

2. Ha 6apaban paguycom R =0,5 M HamoTaH IHYyp, K KOHILY KOTOPOTO MPUBSI3aH TPy3
Maccoit m =10 kr. Halitu MOMeHT uHepiuu 6apabaHa, €CIu U3BECTHO, YTO IPy3 OMyCKAETCS
¢ yckopeHueM a =2,04 m/c??

3. T'a3, coBepmatommii tuka KapHo, 3a CYET KaXIOMl KUIOKAJOpPUHM TEIUIOTHI,
MOJIy4YeHHOM OT Harpemarensi, coBepiiaer pabdoty, paBHyro 610 JIx. Kakos KIIJ[ storo
nukia? Bo ckonbko pa3 alcoytoTHas TeMmIiiepaTypa HarpeBaTesss OoJbine abCOTIOTHOMN
TeMIepaTypbl XOJ0AUIbHUKA?

4. ]JIBa OAMHAKOBBIX IUIOCKMX BO3AYIIHBIX KoHAeHcaTopa €MkocThio C = 100 nd
KKl coeuHEeHbl B Oarapero nocienoBarenbHo. OnpenenuTb, Ha CKOJBKO M3MEHUTCS
émkocth C OaTapeu, €clii MPOCTPAHCTBO MEXK]Y IJIACTUHAMU OJIHOTO M3 KOHIEHCATOPOB
3aMOJHUTH NapapUHOM.

5. DIIEKTpUYECKOE T0JIe CO3/IaHO JJIMHHBIM TOJIBIM IUJIMHIPOM paauycoM R =1 cwm,
PAaBHOMEPHO 3apsDKEHHBIM C MOBEPXHOCTHOM IMIOTHOCThIO 6 = 20 HKi/M. Onpenenutsb
Pa3HOCTh MOTEHIIMAIOB JIBYX TOUEK 3TOrO IMOJs, HAXOAIUXCA Ha paccTosiHuu a; = 0,5 cM
U ap, =2 CM OT NMOBEPXHOCTHU LUJIMH]IpA B CPEAHEN €ro YaCTH. T

6. Conporusnenne raiabBaHomerpa Ry = 720 Owm, mkana ero LlJRz
paccuntana Ha 300 MrA. Kak u kakoe m00aBOYHOE COMPOTHBIICHUE -‘-82
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HY>KHO TMOJAKJIIOUUTH, YTOOBI MOKHO OBLJIO CUCTEMY BKJIIOYATh B IIeNb ¢ HampsbkeHuem 300
B?

7. B cxeme Ha pucyHke ¢ =2B, &, =4B, R =050M u nmajgeHve NoTeHUHANA HA
COINPOTUBIIEHUH R, (TOK 4epe3 R, HampaBjeH cBepXy BHM3) paBHO |1 B. Haiitu nokaszanue
amrepmeTpa. BHyTpenHee conpoTtusienue amnepmerpa R, =10 Owm.

a

2.3.2. llIkaabl OeHUBAHUS PE3YJIbTATOB 00yUeHHsI HA IK3aMeHe

Onenka  pe3yiabTaToB  OOyYeHHMs] MO  JUCHUIUIMHE B (GopMe  ypOBHSA
c(hOpMHUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 61ademb 3asBICHHBIX KOMIETEHIUN
IPOBOJUTCS 1O 4-X OaJUIbHON MIKaJe OLICHUBAHUS ITyTEM BEIOOPOYHOTO KOHTPOJISI BO BpeMsi
HK3aMeHa.

TunoBble 1IKajga U KPUTEPUHM OLEHKH PE3YyJIbTaTOB OOy4YEHUs MpPH cladye dK3aMeHa
JUIs KOMIIOHEHTOB 3Hamv, ymemsb U 61adems TipuBeAeHbl B obOmieit vactu DOC
00pa3oBaTebHON MPOTrPaMMBI.

2.3.3. TunoBble BONMPOCHI M 3aJaHusl JJasA JuddepeHIIUPOBAHHOIO 3a4éTa IO
AUCUMILIHHE

[IpoMexxyTouHas arrectanus BO BTOpoM cemectpe, cormacHo PIIJI, mpoBoauTcs B
BUJIe AU (HEepeHIMPOBAHHOTO 3a4ETa.

HudbdepentiupoBanHblii  3a4€T OCHOBBIBAETCS HA  pe3yJbTaTax BbITIOJIHEHUS
NpEAbIIYIINX  WHAMBUAYAJbHBIX 3aJaHUM  CTyJE€HTa 10 JAaHHOM  JUCUUILIMHE
(;1aboparopHble pabOThI, MHIMWBHUAyaJTIbHBIC 3aJaHUSl MO PEIICHUIO 3a/1a4, KOHTPOJIbHbBIC
pabotsl u T.I1.). Ha muddepenuimpoBanHoM 3auéTe MPOBOIUTCS TOMOIHUTEIBHBIN KOHTPOJIb
B (hopme TecTupoBaHuUsl.

TunoBbie BONPOCHI 111 KOHTPOJISI YCBOCHHBIX 3HAHMIA:

Mopyine 5.Marunerusm.

5.1. Marnautocratuka (MarHutHoe B3aMMOJCHCTBHE IMOCTOSIHHBIX TOKOB. BekTop
MarHATHOW WHAYKUWH. 3akoH Awmmnepa. Cuima JlopeHna. JIBukeHue 3apsanoB B
AJIEKTPUICCKUX U MArHUTHBIX T0JIsAX. 3akoH bro-Casapa-Jlamiaca. 3aK0oH IMOJHOTO TOKA)

5.2. MarautHOe ToJie B BemiecTBe (MarHWTHOE TOJIe W MarHUTHBIA JTUTIOBHBIN
MOMEHT KpyroBoro toka. Hamarunuenue maraetukoB. Hanpssk€HHOCTh MAarHUTHOTO TTOJISL.
MarnuTHas nponuiiaeMoctb. Kiaccuduxaius MarHeTHKOB)

5.3. DnekrpomarHuTHas UHAYKIUA (DEHOMEHOJOTHS  DJIEKTPOMArHUTHOM
naaykuuu.  IlpaBumo  JleHma.  YpaBHeHuME ~ 3JIEKTPOMAarHUTHOM — WHIYKIIUU.
Camounaykuus. MTHIyKTUBHOCTH COJIEHOUA. DHEPTHUSI MArHUTHOTO MOJIS)

5.4. DnextpomaruutHbie kojeOanusi (["apMoHMueckre KkoneOaHUsI B KOHTYpeE.
DHepreTu4ecKkue mpouecchl B KOHType. BosiHOBoe compoTuBieHWE. 3aryXxarouue
KojebaHusi B KOHType. PeakTuBHBIE (€MKOCTHOE€ W HWHIYKTUBHOE) COMNPOTUBIICHUS.
XapakTepucTUKHU 3aTyxaHus. BblHyXJeHHble KoJIeOaHUs B MOCIEAOBATEIbBHOM KOHTYpE.
Pe3onanc. Pe3oHaHCHBIE KPUBBIC [T 3apsijia, HAIPSDKEHUS M TOKA)

5.5. VpaBnenuss MakcBema (Cucrema ypaBHeHHMH MakcBemsia B HHTErpajibHOU
dbopme 1 PU3NYECKU CMBICI BXOJSALIUMX B HEE ypaBHEHUM )

5.6. DOnextpomaruutHbie BosiHbl (IInockue u cdepuueckue >I€KTPOMArHUTHbBIE
BOJIHBL. [lossipu3arius BOJIH)

Mopyne 6.0nTuHKa.
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6.1. Unatepdepenmus (MuaTepdepeHimonHoe mose OT IBYX TOYEYHBIX HCTOYHHKOB.
OmnpiT FOnTa. MHTEpdepomerp Maiikenbcona. MIHTepdepeHIisS B TOHKHAX TUIEHKAX)

6.2. [Hudpakumsa (IIpunuun TIroiirenca-®Openens. dudpaxkums Dpenens Ha
npocteiimux mnperpagax. [udpaxuus Ppaynrodepa. dudpaxiumonnas pemeérka Kak
CIIEKTPaJIbHBINA TIPUOOP)

6.3. Tonspuzauuss (dopma u creneHb MNONAPU3AIMM MOHOXPOMATUYECKUX BOJIH.
[TonyueHne v aHAJIN3 JTMHEHHO-TIOSIPU30BAaHHOTO CBeTa. JIMHEHHOE IBYTyYepeIOMIICHHUE)

6.4. [Tornomenue u qucnepcus BoiaH (DeHOMEHOIOrUs MOTJIOMIEHUS U TMCIIEPCU CBETA)

Monynb 7.KBanToBas ¢pusmuka.

7.1. KBaHTOBbIE CBOMCTBa 3JEKTPOMArHUTHOro u3iydeHus (M3imydeHue Harpersix
Ten. CnekTpajibHbIe XapaKTEePUCTUKU TETUIOBOTO mM3nydeHus. 3akoHsl Kupxroda, Credana-
bonpumana u Buna. AOcomotHOo uépHoe Teno. Popmyna Penes-JxuHca u
«ynbTpaduoneroBas katactpoday. ['mmoreza [lnanka. KBanTOoBOE 0OBSICHEHHE 3aKOHOB
TEIJIOBOro u3inydyeHus. KopnyckyispHO-BOJIHOBOM Ayaju3M CBETA)

7.2. Ilnmanerapuas monaens atoma (Moaens atoma Tomcona. OmbiTel Pe3epdopaa mo
paccesHuO anb(da-yacTul. SAaepHas MoAenb aTomMa. DMIMPUYECKUE 3aKOHOMEPHOCTH B
aTOMHBIX cniekTpax. @opmyna bansmepa)

7.3. KBanToBas mexanuka (I'umore3a ne bpoitns. Onbitel JIPBuccona u Jlxepmepa.
Hudpakuus wmukpouactuin. [lpunmun weonpenenéunoctu ['eitzenbepra. BomHoBas
byHKIMS, €€ CTAaTUCTHUYECKUI CMBICT U YCJIOBUSA, KOTOPHIM OHA JOJDKHA YIOBJIETBOPSTH.
VYpasuenue llpenunrepa. KBanToBas yacTuiia B OTHOMEPHO# MMOTEHIIUATIBHOM sIME)

7.4. KsaHTOBO-MexaHU4ecKoe omnucanue aroMoB (CralMoHapHOE YpaBHEHHUE
Mpeaunrepa mis atoma BoAopona. BomHoBeie (yHKIMM M KBaHTOBbIE umcina. [IpaBuia
0oTOOpa sl KBAHTOBBIX MEPEXOOB)

7.5. Ontuyeckne KBaHTOBble TeHepatophl (CIOHTaHHOE W MHAYLHHMPOBAHHOE
n3nydyeHue. MIHBEpCHOE 3aceneHHe ypOBHEW AKTUBHOW cpenbl. OCHOBHBIE KOMIIOHEHTHI
naszepa. YcioBue yCWIEHHS W reHepauuu cBeta. OCOOEHHOCTH JIa3€pHOI0 M3ITyYEHHS.
OCHOBHBIE THUIIBI J1a3€POB U UX TPUMEHEHUE)

Monynb 8. nepnas ¢pusuka.

8.1. OcHoBwl u3uku atromHoro snupa (CocTaB aTOMHOTrO siipa. XapaKTEPUCTHUKU
aapa: 3apsii, macca, JHEpPrusi CBA3M HYKIOHOB. PannoakTMBHOCTb. Buabsl M 3aKOHBI
PaAMOAaKTUBHOTO W3iny4yeHus. SnepHele peakuuu. Jlenenne supep. CuHTes  snep.
JleTexTrpoBaHue SACPHBIX U3 MydeHUH. [loHSITHE O JO3UMETPHUH U 3aIUTE)

8.2. Dnemenrtapubie yacTuilsl (DPyHIaMeHTalbHBIE B3aUMOJICHCTBUS M OCHOBHBIC
KJIACChI AJIEMEHTAPHBIX YacTull. YacTuiel U aHTU4YacTUllbl. JlenToHsl U aapoHbl. KBapku.
DnekTpociaboe B3auMOJICHCTBUE).

TunoBbie 3a7aHUs TECTUPOBAHUA NPHU npoBeaeHUM AuddepeHIUPOBAHHOIO
3ayera.

1. Ilpu yBesimyeHuu a0COJIOTHOM TeMIePaTypbl a0COJIOTHO YE€PHOIO Teja B 3
pa3a HHTerpajibHas IVIOTHOCTH €ro U3J1yYeHHsl...

1) yBenuuuBaetcs B 81 pa3 2) yBennuuBaetcs B 21 pa3 3) yBeiuuyuBaeTcs B
9 pa3

4) HE U3MeHseTCs 5) yBenuuuBaeTcs B 3 pasza

2. KorepeHTHBIMH HA3bIBAIOTCS BOJHBbI, KOTOPbIE HMEIOT...
1) pa3Hble ATUHBI BOJH, HO OAMHAKOBBIE (ha3bl
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2) OAMHAKOBBIC AaMIUTATYABI U (ha3bl
3) 0OIMHAKOBYIO MOJSIPU30BAHHOCTH U MOCTOSIHHYIO PA3HOCTH (a3
4) oIMHAKOBbIC MHTEHCUBHOCTH

3. IToJtTHOMY TOPMOKEHHIO BCeX BbLJIETEBIINX
B pe3yjbrare (POTOIMHCCHMH 3JJICKTPOHOB HA
rpaguke BAX BHEIIIHEr 0 dpororpdexra
COOTBETCTBYET 00J1aCTh, OTMe4YeHHAasi HUPPOi

1) 2 2)1 3)5

4) 3 5)4 LA

4. Ecam 3a Hempo3payHbIM JHCKOM, 1' 2 3
OCBEIIEHHBIM  SIPKUM  HCTOYHMKOM  CBeTa
He00JIbIIOr0 pa3Mepa, NOCTABUTH 00pPaTUMYI0 GOTOILVIEHKY, HCKJIIOYHMB MONaJaHue Ha
He¢ OTPaKEHHBIX OT CTEH KOMHATHI JIy4yeil, TO NPH e¢ NMpOsiBJeHMHU Mocjie 00J1bIIoi
BbIIEP:KKM B IeHTPe TEeHH MOKHO OOHAPYKMTb cBeryioe mnATHO. I[lpu 3TOM
Ha0/0aeTcA ...

1) nucnepcust cBeTa 2) npesioMJICHHUE CBETa

3) mossipu3aius cBeTa 4) paccesiHue cBeTa 5) nudpaxuus cBeta

=
»

41 5 U

o

5. IIpoBognuxk B ¢opMe KOJbIA NOMEHIEH B OJIHOPOAHOE B

MArHUTHOeE ToJie, KAaK MOKa3aHO HA pucyHKe. UHAYKIMS MATHUTHOIO ®
M0JI YMEHbIIAeTCH ¢0 BpeMeHeM. NHIYKIIMOHHBIN TOK B MPOBOJHHUKE
HANpaBJIeH

1) mpoTUB YacoBOM CTPEIKU

2) TOK B KOJIbLI€ HE BO3HUKAET

3) U1st OMHO3HAYHOTO OTBETA HEJOCTATOYHO JAHHBIX
4) o 4acoBOM CTpesKe

B
@
6. Ha pucyHke yKka3aHbl TPAeKTOPHHU 3aPSAKEHHBIX YaCTHIIL,
HMEKIIHMX OJAHHAKOBYI) CKOPOCTb M BJICTAIOIIUX B OJHOPOIHOE \
MArHHUTHOE I0JIe, NePIEeHIUKYJIAPHOe IIOCKOCTH 4YepTexa. Ilpm 1 4 3
3TOM I YACTHIBI 3 ...
1)q=0 2) g>0 3) g<0

7. BoIHY:KIEHHbIE KOJEeOAHNS 3apsA1a KOHAEHCATOPA B KOJIE0ATEILHOM KOHTYpE
ONMHCHIBAIOTCS YPABHEHHEM...
d’qg R d 1
3) q q

d? dq R dq 1 U,
1 0 +— +——+ —2 cos at
) a1 a T ed" ) ch g L at Lot e

8. AGC0JII0THO YépHOe TeJIO0 - 3TO TeJO ...

1) He u3Myyaromee 3EKTPOMArHUTHBIE BOJIHBI

2) pacceuBaroliee Bc€ U3IyUYeHHe, Majaroliee Ha Hero
3) abcomoTHO YEPHOTO 1IBETA

4) noryoniaroniee BCE U3Iy4YEHUE, NAJAIOIIEE HA HETO

9. lnst nuTepdepeHuM ABYX BOJH HEOOX0AMMO U I0CTATOYHO...
1) oquHakoBas 4acToTa M OJIMHAKOBOE HaIpaBJICHUE KOJIeOaHu
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2) oguHAKOBAs aMILIUTY/1a U OJTMHAKOBAS 4acTOTa KOJIeOaHMiA
3) moCTOSTHHASI 1711 K&KI0W TOYKU Pa3HOCTH (a3 U OAMHAKOBOE HATPABIICHUE
KOJe0aHuil

10. Pagyra na He0e 00bsICHSIETCS...
1) monsipuzarueii ceeta 2) uHTepdepeHIen cpeTa
3) nucriepcueii crera 4) nudpakuueit ceera

11. Ilpu HaJO0KeHUHM ABYX OJHOPOJAHBIX MATHMTHBIX MNOJeH ¢ MATHUTHBIMH
HHAYKUHUSMH, coO0TBeTCTBeHHO, 0,3 T m 0,4 Ta apyr Ha apyra tak, 4ro CHJIOBBbIE
JIUHUM ToJied B3aMMHO MEePHEeHAUKYJISIPHbI, MOAYJb MATHUTHOH WHAYKIIUH
pe3yJIbTHPYIOLIEro MoJisi paBeH...

1)0,3 Tn 2)0,5 Tn 3)0,7 Tn 4)0,1 Tn 5)0,4
Tn
12. BOaM3u [JJMHHOTO TIPOBOAHHUKA ¢ TOKOM (TOK v
HANPAaBJIEH K HAM) MPOJIETAET JIEKTPOH €O CKOPOCTHIO V . @ -
Cuia Jlopenna ... e
1) HampaBJieHa BIIpaBO  2) HamIpaBJieHA BIIEBO  3) paBHA HYJIIO
4) HampaBJieHa OT HAC  5) HaIpaBJieHa K HaM
13. YcTaHOBUTH COOTBETCTBHE TIPYNII 3JIEMEHTAPHBIX YACTHI XapPaKTEPHBIM
THIIAM pyHaamMeHTAIBLHBIX
1 [ doromt A |cumuoe B3aUMOJEHCTBHIA:
2 [ nenromel B | aexIpoMarHiTHOe 1) 1-B, 2-B, 3-A
3 | aapoMel B cnaboe 2) 1-B, 2-A, 3-B
3) 1-A, 2-B, 3-b

14. IlepuogoM mosrypacnajga Ha3bIBaeTCA ...

1) Bpems, B Te4eHUE KOTOPOTO pacnasaeTcs MoJ0BUHA HATMYHOTO KOJIMYECTBA
aTOMOB PaJAMOAKTUBHOI'O JIEMEHTA

2) BpeMs1, B TEYEHUE KOTOPOTO PACHaJaroTCsl BCE aTOMBbI PaJIMOAKTUBHOTO 3JIEMEHTA

3) BpeMs1, B T€YEHUE KOTOPOTO KOHLEHTPALMS PaCHaBIINXCS SAEP YBEIUUUBAETCS B €
pas

4) BpeMst MEXly MOMEHTaMH pacliajia AByX sJIep aTOMOB PaJMOAKTUBHOTO 3JIEMEHTA

15. YcTaHOBUTH COOTBETCTBHE KBAHTOBBIX YHCEJ, ONpPeIeJSI0IINX BOJTHOBYIO
(GYyHKIMIO 2JIeKTPOHA B aTOMe BOJIOPO/a, X (PU3HYECKOMY CMbICITY

n Onpenenser OpHEHTAMM JJICKTPOHHOTO oOOJlaka B
IPOCTPAHCTBE
I Omnpenenser GopMy dIEKTPOHHOTO 0OJIaKa
m Omnpenenser pa3Mepsl JIEKTPOHHOTO 00IaKa
CoOCTBEHHBIN MEXaHUYSCKUI MOMEHT
1) 1-A, 2-B, 3-B 2) 1-T', 2-B, 3-A

3) 1-B, 2-A, 3-T 4) 1-B, 2-B, 3-A

14



16. Ha pucyHkax mnpuBeleHbl KapTHHbI pacnpefejeHdusi IUIOTHOCTH
BEPOSITHOCTH HAXO0KAECHMS MHKPOYACTMIHLI B INOTEHUHAJIbHOH fiMe ¢ 0eCKOHEYHO
BBICOKHUMH CTeHKaMH. COCTOSTHMIO ¢ KBAHTOBBIM YHCJIOM I1 = 2 COOTBETCTBYeT ...

ol Tl
0 x 3) 0 X

1) 0 x 2)
2
¥
4) 0 x
17. HectanmonapubimM ypapHenueMm llIpexnnrepa siBiasiercst ypaBHEHHe...
1) fﬁp_;ﬂ;i‘ﬁ_-}:sur'hpzﬂl Z)ﬁ_;z_EIHE_T.-hp:ﬂ
3) Sy + Uley 2y =in D 4) nmp +ZEP=0

18. Ecaum 4acTuubl HMMEKT OAMHAKOBYI /AJMHY BOJHbI Jle bpoiasa, To
Hano00JIbIEel CKOPOCTHIO 00J1a1A10T...

1) o-yacTHIIBI 2) HEUTPOHBI 3) PIEKTPOHBI 4)
MIPOTOHBI

3. Kpurepuu ouneHMBaHUSA YPOBHAA CHOPMHPOBAHHOCTH KOMIIOHEHTOB WM
KOMIIeTeHI M

3.1. Ouenka ypoBHsi cGpOpPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIU

[Ipu omenke ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMA B pamMKax BBIOOPOYHOIO
KOHTPOJISI IPU DK3aMEHE CUUTACTCS, UTO NOIYYEHHASI OYEHKA 34 KOMNOHEHN NPO8epsLemMoli 8
Ouneme KomnemeHyuu 00006wWjaemMcs HA  COOMBEMCMBYIOWUL  KOMHOHEHM  8Cex
KoMnemeHyuil, popmupyemulx 8 pamKax OaHHOU Y4eOHOU OUCYUNTUHDL.

TunoBsle KpUTEPUM W IIKaIBl OIECHUBAHWSA YPOBHSI  C(HOPMUPOBAHHOCTH
KOMIIOHEHTOB KOMIIETEHUIMA TmpuBeneHbl B o60meid yactu POC oOpazoBaTesbHOU
MIPOTPaMMBI.

3.2. Ouenka ypoBHsi cGOPMUPOBAHHOCTH KOMIIETeHUM

OO6mast oreHKa ypoBHS C(POPMUPOBAHHOCTH BCEX KOMIIETEHIIUN MPOBOJUTCS ITyTEM
arperupoBaHMs OICHOK, MOJIYYCHHBIX CTYJEHTOM 3a KaXKIbI KOMIOHEHT (OPMHUPYEMBIX
KOMIIETEHIIMM, C YYETOM pe3yJlbTaTOB TEKYIIEr0o W pPyOEKHOro KOHTPOJS B BHJIE
WHTETPAJIbHON OIEHKH 10 4-X OayuibHOM mikasie. Bce pe3ynbTaThl KOHTPOJIS 3aHOCSATCS B
OIICHOYHBIA JIMCT W 3alOJIHSIOTCS MpPEernojiaBaTelIeM IO MTOraMm MPOMEKYTOUHOM
aTTECTallH.

@dopMa OLIEHOYHOTO JHUCTa U TPeOOBAaHUS K €ro 3alOJIHEHUIO MPUBEIEHBI B OO0IIEH
gactu ®OC 00pa3oBareabHON NPOrpaMMBbl.

[Ipu QopMupoBaHUM HMTOTOBOM OIIEHKM IPOMEXKYTOUHOW aTTeCTallid B BUJIEC
HK3aMEHa MHCIMOIb3YIOTCS THUIOBBIE KPUTEPHUM, TpHUBeAcHHbIe B o0mei yactu DOC
o0pa3oBaTeIbHON MPOrpaMMBlI.
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