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1. ObsacTs NpUMeHeHUs, HeJIu U 327124 GOHIa OLIEHOYHBIX CPEICTB

®ounn oneHouHbIX cpeAcTB (POC) aBisieTcss HEOThEMIIEMOU YacThio paboyeit
MPOrpaMMbl TUCHUILIMHBL «DU3KKa» U MpeJHA3HAYEH JJII KOHTPOJISI U OLEHKH 00-
Pa30BaTENbHBIX JOCTIXKEHHM oOydaromuxcs (B T.4. MO CaMOCTOATENbHON padoTe
CTyJeHTOB, aaiiee — CPC), 0CBOMBIIMX MPOrpaMMy JTaHHOW JUCUUIUINHABI.

[lenpto ¢GoHAA ONEHOYHBIX CPEICTB SBISETCS YCTAHOBJICHHE COOTBETCTBHS
ypOBHS MOATOTOBKH oOydaromuxcs TpedoBanusim GI'OC BO no HanpaBieHUIO Moj-
rotoBku/crienuanbHoCcTH 12.03.04 — « BoTexHUYecKHe CHCTEMBbI M TEXHOJIOTHI.

PaGoueit mporpammoii aucuumianHbl «DOu3nka» mnpeaycMoTpeHo (hopmupoBa-
HUE CIEAYIOIUX KOMIIETCHIIUN:

-OIIK-1. Crnoco0eH UCIIOIB30BaTh ITOJI0KEHHS, 3aKOHBI 1 METOJIBI €CTECTBEH-
HBIX HayK U MaTEMaTUKH JIJIsl PeIIeHUs 3a7a4 NHKEHEPHOU JIeATeIbHOCTH

-OIIK-3. CrnocobeH nmpoBOAUTH IKCIIEPUMEHTAIBHBIE HCCIICIOBAHUS U U3MEpe-
HUs, o0pabaThiBaTh W TMPEJCTABIATH IMOJIYYCHHBIC JaHHBIE C Y4€TOM CIenu(uKu
OMOTEXHUYECKUX CUCTEM M TEXHOJIOTHM.

Onucanue rokazaTene U KpuTepueB OICHUBAHUS KOMIIETEHINH, hopMupye-
MBIX B TPOIIECCE OCBOCHUS TUCUHUIUIUHBI (MOIYJSI), U UCIIOJb3yeMble OLICHOYHBIC
CpeICcTBa MpuBecHBI B TabmuIe 1.
o Tecm 013 nposedenus 3auema / ougghepeHyuposanroco 3auema (3a4ema c oyeH-
Koli) / aK3ameHa
® 3aoanus / eonpocwvl 01151 npogedenus 3avema / oughghepenyuposannoco 3avema
(3auema c oyenkoul) / IK3ameHa

Tabmuma 1
Kon
KOMIIE HaumMeHoBaHMe KOMIIE- Koa u HamMeHOBaHMe HHAUKATOPA 10-
. TEeHIUH CTHKEHHUS KOMIIEeTEHIINHU
TeHIUH
OIIK-1 Crioco0eH ucrojyibzoBars | OIIK-1.1. 3Haer:

TIOJIOKEHUS, 3aKOHBI U Me- | -(hyHIaMEHTAIbHBIC 3aKOHBI €CTECTBECHHBIX
TOJBI €CTECTBEHHBIX HayK M | HAYK U MaTEMAaTUKU ¥ METOJIbI HAKOTLIIC-
MaTeMaTUKH JJis PEIICHUs | HUf, iepeaadn u o0paboTku HHPOpMAIUH
3a7lad  MHXCHEPHOM  Jies-

TEJIbHOCTU OIIK-1.2. YmMmeerT:

- aHAJIM3UPOBATH MPOOJIEMBI, MPOIIECCHI 1
SIBJICHUS B 00J1aCTH (PM3HUKH, UCIIOIH30BATh
Ha IIPaKTHKE 0a30BbIC 3HAHUS M METOJIBI
(bu3HUeCKUX UCCIEIOBaHM, a TAK)XKE yMe-
€T IPUMECHSITh METObI PEIICHUS MaTeMa-
TUYECKUX 3aJ]1a4 TCOPETUICCKOTO U TIPH-
KJIQJTHOTO XapakTepa

OIIK-1.3. Baazneer:
- IPaKTUYECKUMH HABBIKAMH PEIICHUS
WH)KCHEPHBIX 3a/1a4




OIIK-3

Cnoco0eH nMpoBOJIUTh
HKCIIEPUMEHTAIbHbIE HC-
CJIEIOBAHUS U U3MEPEHUSI,
o0OpabaThIBaTh U MPEJICTAB-
JISITh TIOJIyYeHHbBIE JAHHBIE C
y4eToMm crieuuduku ono-
TEXHUYECKUX CHCTEM U
TEXHOJIOTUH

OIIK-3.1
BriOupaeT 1 UCnoab3yeT COOTBETCTBYIO-

1€ PeCypChl, COBPEMEHHbIE METOAUKHU U
o0opy0BaHuE AJi MPOBEIACHUS IKCIIEPU-
MEHTaJIbHBIX UCCIEIOBAHUMN U U3MEPEHUI

OIIK-3.2
OO0pabaTheIBaeT U MPEACTABIIACT MOTYICH-
HBIC SKCIIEPUMCHTAJILHBIC JaHHBIC IS T10-
JTy4eHHUS] 000CHOBAHHBIX BBIBOJIOB

2.1.2. Ttansl popMUPOBAHUA KOMIIETEHM I
CdopmupoBaHHOCTH KOMIIETEHIIUH MO AUCHHUILTUHE «DU3NKa» OMpeaesieTcs
Ha CIEQYIOUIMX TPEX ATalax:
1. Dran Tekymux arrecranuii (Tekymue arrectanuu 1-3; CPC)
2. JTan NpoMe:KyTOYHBIX aTTecTaluii (3a4eT, SK3aMEH)

Tabmuma 2

Jranbl GOpMHUPOBAHNS KOMIIECTEHIIH

JdTan TeKylHX aTTecTauun

JTan npoMex.

Ko aTTecT.
KOM- - 18-20 nen.
neren- | 1-5 men 6-10 Hex. | 11-15 Hen. 1-17 nen. it
Uil mo i i i [Tpomesx. aTTecT.
®roC Texkymas ar- | Texymas ar- | Tekyias at CPC KIT Sisanteri e
rect. | Tect.2 Tect.3 (otuer) (10sICH. 3ayer U 3K3aMeH 2¢
(xoHTp.pad. 1) |(koHTp.pab.2)| (kOoHTp.pad.3) 3am., 'M) 3a4eT 1 SK3aMeH 3¢
OIIK-1 + + . -
OIIK-2 + + . R

CPC - camocrosiTenbHast paboTa CTYJI€HTOB;
KP — xypcoBas pabora;

KII — xypcoBO} MPOEKT.
3HaK «+» COOTBETCTBYET (POPMUPOBAHUIO KOMITETCHIIHH.




2.2. Iloka3aTesin ypoBHel C()OPMHUPOBAHHOCTH KOMIIETEHIMI HA 3TANAX UX
(popMupoOBaHUs, ONMCAHUE IIKAJ OLEHUBAHUS

2.2.1. Iloka3aTenn ypoBHeii cpOPMHUPOBAHHOCTH KOMIIETEHIMH HA ITanax
ux popmMupoBaHUS

PesynbraTom ocBoeHMs mucHUIIMHBL «DHU3UKa» SBISIETCS YCTAHOBJIEHUE OJI-
HOTO U3 ypOBHEH C(HOPMUPOBAHHOCTH KOMIIETEHIINI: BHICOKUHM, TOBBIIIICHHBIHN, 0a30-

BBII, HU3KHUM.

Tadaumna 3
OobmenpodeccnonaibHble/
YHuBepcaJbHbIE KOMIIEe-
YpoBeHb npogeccuoHaIbHbIE
TeHI[UN
KOMIIETEHIIUHN

CdopmupoBansl yeTkue cu- | O0ydyarmmumMcsi yCBOEHa B3aMMO-
CTEMHbIC 3HAHUS W TPEH- | CBSA3b OCHOBHBIX MOHATHUN JHCIIU-
CTaBJICHUS IO NUCIUIUIMHE. | IUIMHBI, B TOM YUCJIE AJISI PEIICHHS

OTBeThl Ha BOIPOCHI OIlle- | MPOQPECCHOHATIBHBIX 3a/1a4.
HOYHBIX CPEACTB MojiHbie U | OTBETHl Ha BOIMPOCHI OIIEHOYHBIX
. BEPHBIE. CPEICTB CAaMOCTOSITENIbHBI, UCUEP-
Bricokwuii P p ’ p

(OlLIEHKA «OTJIMY-
HOY, «3a4TCHOY)

JlaHbl pa3BEepHYTHIE OTBETHI
Ha JIONOJIHUTEIbHBIE BO-
MIPOCHI.

OOyyaromumest IpoAEeMOH-
CTPUPOBAH BBICOKHI YpO-
BEHb OCBOCHUS KOMIIETEH-
U1

NBIBAIOILIME, COJEPKaHHE BOIPO-
ca/3aJlaHus OLIEHOYHOT'O CPeICTBa
PacKpbITO TMOJIHO, THpodeccuo-
HAJIbHO, TPAaMOTHO. JlaHBI OTBETHI
Ha JIOTIOJIHUTEJILHBIE BOTIPOCHI.
OOyyaromuMcst  MPOJAEMOHCTPH-
POBaH BBICOKMH YPOBEHb OCBOE-
HUSI KOMITETEHIINU

[ToBBIIIEHHBIN
(OLIEHKA «XOpOULIOY,
«32YTEHOY)

3HaHUS W TPECTaBICHUS
M0 JUCIUIUINHE CPOPMUPO-

BaHbl HAa  MOBBIIIEHHOM
YpOBHE.

B orBetax Ha Bompo-
Cbl/3a1aHus OLIEHOYHBIX

CpPEACTB H3JI0KEHO TOHHU-
MaHuE€ BOIpoOca, AaHO J0-
CTaTOYHO TMOAPOOHOE OIH-
CaHuEe OTBETa, NMPUBEIACHBI
U PACKPBITBI B TE3UCHOU
dhopMe OCHOBHBIE TTOHSTHS.
OTBeT OTpakaeT MOJHOE
3HaHHE MaTepuaia, a TakKe
HaJIW4Ue, C HE3HAYUTEIb-
HBIMHM TIpoOeIaMu, YMEHUH
Y HAaBBIKOB IO H3y4aeMou
muciIuinee.  JlomycTrMBI
CIMHUIHBIC HErpyobIe

CdopmupoBaHbl B LIETIOM CUCTEM-
HbIE 3HAHMS U NPEICTABICHUS I10
JUCLUTUINHE.

OTBeThl Ha BOIMPOCHI OLIEHOYHBIX
CPEIICTB MOJIHbIE, TPAMOTHBIE.
[IponeMOHCTPUPOBAaH TMOBBIIIEH-
HbIIl YpOBEHb BIIAJICHUS MPAKTU-
YECKUMH YMEHUSMH U HaBbIKAMHU.
JlomycTUMBl €IMHUYHBIE HETPY-
Oble OmMOKM MO XOAYy OTBETa, B
IPUMEHEHUN YMEHUI 1 HABBIKOB




YpoBeHnnb

YHuBepcajJbHbIe KOMIIEe-
TeHI U

Ob6menpodeccnonanbubie/
npodgeccuoHaIbHbIE
KOMIIETeHIIUH

OIIUOKH.
OOyyarommmcst PO IEMOH-
CTPUPOBAH  MOBBIIICHHBIN
YpOBEHb OCBOCHHS KOMIIE-
TEHIUN

bazoBblii

(olIeHKA «yAOBJIE-
TBOPHUTEIILHOY, «3a-
YTEHO)

OTBeT OTpaxaeT TEOpETH-
YeCKUEe 3HAHUS OCHOBHOTO
Marepuaia TUCHUIUIMHBI B
00beMe, HEOOXOOUMOM IS
JanbHEeHIIero OCBOCHHS
OIIOII.

OOyuaromuiics JTOMyCKaeT
HETOYHOCTU B OTBETE, HO
oOnamaeT He00XOIUMBIMU
3HAaHUSAMHU JJISl UX yCTpaHe-
HUSL.

OOyyaromumest IpoAEeMOH-
CTpHpOBaH 0a30BbIA YpO-
BEHb OCBOCHHUS KOMIICTECH-
UK

OOyuaronuiicsi BIajeeT 3HAHUS-
MU OCHOBHOI'O Marepuall Ha 6a30-
BOM YPOBHE.

OTBeThl Ha BOIMPOCHI OLIEHOYHBIX
CPEICTB HETOJHbBIC, JOMYIICHBI
cymiecTBeHHbIe omuoku. [Ipone-
MOHCTPUpPOBaH 0a30BbI YPOBEHb
BIIAJICHUSI TPAKTUYECKUMU yMe-
HUSMH W HaBBIKAMH, COOTBET-
CTBYIOIIMHA MUHUMAJIBHO HEOOXO-
JUMOMY YPOBHIO JUIS PEIICHHS
po(eCcCUOHANIBHBIX 3a/1a4

Hwuzkuit

(olLIeHKa «HEYH0-
BJIETBOPUTEIIBHOY,
«HE 3aYTEHOY)

HGMOHCTpI/IpyeT IIOJTHOC OTCYTCTBHC TCOPCTHYCCKUX 3HAHUU
MaTcpuajia JUCHUIIIINHBI, OTCYTCTBHUC IIPAKTHYCCKHX YMGHI/Iﬁ n

HaBBIKOB




2.2.2. Onucanue mMKaJjJ OleHUBAHUSA

B ®I'BOY BO «AI'TY» BHeapeHa MOIYJIbHO-PEUTUHIOBAsI CHUCTEMA OLIEHKU
y4eOHOM AeATETLHOCTH CTYJEHTOB. B COOTBETCTBUM C 3TOM CHUCTEMOM MPUMEHSIIOTCS
naTuOabHas, ABaaIaTHOAbHAS M CTOOAIbHAS IIIKAJIbl 3HAHUM, YMEHHI, HAaBBIKOB.

I kanbl oneHu-

BaHMS
= = e | o Kpurepnu oueHuBaHus
S | 28 |3
= 52|,
EE RS | 58
2 | Lg HOE(&SBIB&CT BBICOKUH ypOBEHb C(HOPMHPOBAHHOCTH KOMIIETEH-
= g 2 ouu, T.C.:
5 ob | | ~IpoeMOHCTpUPYET TITyOOKOE U MPOYHOE YCBOEHNUE MaTepHUaa;
g I $8 | —HCYepIbIBarOIIE, YETKO, MOCISI0BATEILHO, TPAMOTHO U JIOTHYE-
é 3 A CKH CTPOMHO U3JIaraeT TEOPETUUECKUI MaTEpUaL;
= E g —IPaBUWIBHO (OPMHUPYET ONPEICICHHUS;
= 5 S | ~ACMOHCTPHPYET yMEHHS CaMOCTOATENIbHON paboThl C HOPMATHUB-
S < 5 HO-TIPABOBOM JIUTEPATYPOIA;
¥ ¥ | —yMeerT Jenarh BbIBOJIbI 10 U3JIAra€MOMY MaTepuay.
[Toka3bIBaeT 1OCTATOUYHBIA YPOBEHb C(HOPMHUPOBAHHOCTU KOMIIE-
é L{E g TEHLIM, T.€.:
= - % | — IEMOHCTPUPYET MOCTATOYHO IIOJHOE 3HAHME MaTepuaa, OC-
;? % S HOBHBIX TEOPETUYECKHUX MOJIOKEHUM; )
. . . — JIOCTaTOYHO IMOCJEA0BATEIbHO, TPAMOTHO JIOTUYECKH CTPOMHO
3 3 3 W3J1araeT MaTepual;
% % % — JIEMOHCTPUPYET YMEHUS OPUEHTUPOBATHCS B HOPMAJIBHOM JIU-
) & & TepaType;
>§ >§ >§ — yMeeT Jenarh J0CTaTOYHO OOOCHOBaHHBIE BBIBOJIbI MO H3JIara-
€MOMY MaTepuadiy.
L L . | IToxa3ssIBaeT OPOroBbIi ypOBEHE c(hOpMHPOBAHHOCTH KOMIIETEH-
5 o 5o 5\9uui,re.:
HE 9 < | B O .
= § § —| 59— JemoHCTpupyeT oO11ee 3HaHUE N3Y4aeMOro MaTepuaa;
28 2l 8 JD — UCHBITBIBAET CEPbE3HBIE 3aTPYJHEHUS MPU OTBETAaX Ha JOMOJI-
aE " aE - aE '\ HHTEJbHbBIE BOMPOCHL;
848 838 4 — 3HAET OCHOBHYIO PEKOMEH/yeMYI0 TUTEPaTypy;
;( a ;( 2 ;( M — yMEET CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpPOM M3jarae-
N v v MOT0 MaTepHaa.
" B CraButcs B cityyae:
=g 5 S| A f — HE3HaHUS 3HAYUTEIBHOM 4aCTH NPOTPaMMHOTIO MaTepHuaa;
Sé g é — é? ] — He BIIaJICHNs NOHATHIHBIM aNIapaToM JMCLUIUIMHBL
% (\Il % ~I % )| — AOMYLICHMSL CYIECTBCHHEIX OLIMOOK MPH U3JI0KEHUH Y4eOHO-
S 4 S43|l g9 rowmarepuana; )
> H D = % & — HEYMEHHE CTPOWUTH OTBET B COOTBETCTBHUHU CO CTPYKTYPOH H3JIa-
T 3T 5T Y raemoro Bompoca;
i - — HEYMEHHME JIeJaTh BBIBOJIBI IO U3JIara€MOMY MaTepuaiy.




3. TunoBbie KOHTPOJIbLHBbIE 3aJaHUS UJIH HHbIE MATEPHAJIbI,
He00X0uMBbIe /151 OLeHKHN 3HAHU, YMEHHU i, HABBIKOB U (MJIM) ONbITA
AesITeJIbHOCTH, XapaKTepu3ylouue 3Tanbl GopMUPOBaHUS KOMIIETEHIUI

B Ipoliecce 0CBOCHUS TMCUUIIMHBI

3.1. 3agaHus AJ151 BXOJJHOTO KOHTPOJIsI
3.1.1. KonTpoJbHbIe 3aJaHUSA /151 BXOJJHOT0 KOHTPOJIS

BAPHUAHT Nel

1. K Opycky, nexaiiemMy Ha CTOJE, IpUBsA3aHA HEPACTSHKUMAasi HUTh, IEPEKU-
HyTas 4epe3 HemoABIKHBIN 010k. K ¢cBOOOAHOMY KOHIly HUTH TOJBEIICH Ipy3 B 2
pasa MeHbIIH Macchl Opycka. OnpenenuTh YCKOPEHHE ABUKEHUS OpycKa, €CIIU KO-
3G HUIMEHT TPEHUS CKOJIBKEHHS MEKIY OpYCKOM M MOBEPXHOCTHIO cToa (,2.

2. CKOJIBKO BpEMEHM HYKHO HArpeBaTh Ha AJIEKTPOIUIMTKE MOIIHOCTBHIO 600
Bt npu KIIJ] 80% 1 kr nbaa, B34TOro npu HavansHoU Temneparype -20 °C, 9ro0sl
HOJIy9uTh BOAy, HarpeTyio 10 50 °C. Vaenbnas temmoemMkocTs nbaa 2,1 kJIx/(kr.
K), yn. temmora mmaBnenus 0,33 MJDk/Kr u yaenbpHas TEIJIOEMKOCTh BOJBI 4,2
k/]x/(xr.K).

3. B koHType MHAYKTUBHOCTHIO 2 MI'H B eMkocThio 0,05 Mk® mpoucxonsr
AIIEKTPUUECKUE KOJIeOaHus, TpUUYeM MaKCUMallbHas Cuiia Toka paBHa 5 MA. Hailtu
MaKCUMAJIbHOE 3HAYEHUE HAIPSKEHUS Ha KOHJIEHCATOpE.

4.DoTornekTpudeckuii 3P QexT.

BAPUAHTNe2

1.Teno maccoit 2T. MOJHATO HA BBICOTY 8 M. M €70 CKOPOCTh YBEJINYUIIACH OT
0 no 2 m/c. OnpeaenuTh MOJNHYIO paboTy, 3aTpayeHHYIO Ha MOILEM Tela.

2. T'a3 narpesaetcs uzoxopuuecku ot 17 1o 27 °C. OnpenenuTs OTHOCUTENb-
HOE YBEJINYEHUE JAaBICHUS.

3.Tpu npoBoaHuka ¢ conpotupieHrueMm B 2 Om, 4 Om, 5 OM coeUHEHBI Na-
paienbHo. B mepBoM npoBosiHKKEe Te4eT TOK B 20 A. Onpenenutb TOKA B KaKJIOM
U3 OCTAJIbHBIX IPOBOIHUKOB.

4. TlonepeuHble ¥ NPOAOJIbHBIE BOJIHBI. CKOPOCTh BOJNHBIL. J[i1MHA BOJHBL. 3a-
BUCUMOCTb MEX/y IJIMHOW BOJIHBI, €€ CKOPOCTBIO PACIPOCTPAHEHHUS U YaCTOTOM.

BAPUAHTN:3

1. Msau maccoit 0,4 kr, OpOIICHHBI BEPTUKAIBHO BBEPX CO CKOPOCTHIO 20
M/C, yTiajl B Ty»e TOYKY CO CKOpocThio 15 m/c. Haiiti paboTy CHIIbI COMMPOTHUBIICHUS
BO3/IyXa.

2. byTblnka, 3amojiHEHHAs! Ta30M, IUIOTHO 3aKpbITa MPOOKOW TUIOIIA/IbIO Ce-
uenus 2,5 cm?.J{0 Kakoil TeMnepaTyphl HaJo HarpeTh ra3, 4ToObl IpoOKa BhLIETENA
u3 OyTBUIKH, €CIIM CHJIa TpeHUs, yaepkupatomasi npooky 12 H? IlepBonauanbHoe
NaBjicHHWe B OYTHUIKE W Hapy>KHOE JAaBieHHWe oauHakoBbl U paBHbl 100 klla,
HavanbHas Temmneparypa -3 °C.

3. DIEKTPOH ABUKETCS B BaKyyM€ B OJIHOPOJIHOM MarHWTHOM I0JI€ C UHIIYK-
muenr 5 MTn, co ckopocteio 10 Mwm/c meprneHIuKYISIpHO K JIUHUSM WHIYKITUH.
Onpenenuts CUily, IEMCTBYIOIIYIO Ha JIEKTPOH U PaANyC OKPYKHOCTH, 110 KOTOPOil
OH JBWXKETCs, Macca snekTpona 9,1:103! kr, 3apsn ero 1,610 K.



4. Nudpaxuus ceeta. AudpakiroHHas penieTka.

BAPUAHTNe4

1. IToe3n, aBurasce noxa ykiaoH, npomen 3a 20 ¢ nyts 340 M U pa3BHII CKO-
poctb 19 m/c. C KakuM yCKOpEHHEM JIBUTAJICS MOE3]] U KaKoi ObLIa €ro CKOpOCTh B
Hayajie yKJIOHA?

2. T'a3 maxomurcs nox nopmueM npu Temmeparype 0 °C u masnenun 0,2
MIla. Kakyto paboty coBepmuT 1 J1 raza npu u300apuyecKoM paclIUpEeHUH, €Ciu
TeMmIleparypa rasza nossicurcs na 20 °C?

3. Ilox neficTBUEM 3JIEKTPOHOB C KUHETHUYECKOM sHeprueit 1,892 3B Bomopon
ceeturca. Kakoro nsera snmuHus mnonyuutcss B crekTtpe? Iloctosnnas Ilnanka
6,63:103*Ixc, macca snexrpona 9,1-1073! kr.

4. DNeKTpUUYECKHUI TOK B pacTBOpaxX M paciuiaBax 3J1€KTPOJIUTOB.

BAPUAHTNeS

1. MoTopHas J0/1ka UAET 10 TEYEHHUIO CO CKOpOocThio 10 M/c, a mpoTUB Tede-
HUS CO CKOPOCThIO 8 M/c. OnpeaenuTs CKOPOCTh TE€UEHUSI U CKOPOCTD JIOAKH B CTO-
A4EU BOJE.

2. Ilepen crapTom 00BEM raza B a’spocTare NMpu HOPMAIbHBIX YCIOBUAX CO-
crasist 4000 m°. Onpenenure 00beM adpocTaTa Ha BBICOTE, TI€ aTMOCHEPHOE J1aB-
nenne 400 MM.pT.CT., a Temneparypa -17 °C.

3. Mexny 3apsanamu +q u +9q paccrossaue paBHo 16 cM.Ha kakom paccros-
HUU OT MEPBOrO 3apsi/ia HAXOJUTCA TOYKA, B KOTOPOW HAIpPSKEHHOCTh MOJS paBHA
HYJI0?

4. 3BykoBbIe BOiHBI. CKOpPOCTH 3ByKa. [ poMKOCTB. BbIcOTa TOHA.

BAPUAHTN26

1. CranbHoM mapuk maccoi 10 r ymanm ¢ BBICOTBI 1 M Ha CTaJbHYIO IUIUTY U
OTCKOYMJI TTOCEe ynapa Ha BbicoTy 0,8 M. Onpenenuts M3MEHEHUE UMITYJIbCA I1apU-
Ka.

2. B 50 1 Boas! npu temneparype 90 °C pammu 30 11 BOABI IPY TEMIEPaType
20 °C. KakoBa OyeT TeMIeparypa cMech?

3. Ha xoHIIax NpOBOJHUKA IJMHON 6 M MOAAEPKUBAETCS PA3HOCTh MOTEHIIH-
anoB 120 B. KakoBo yzaenbHOE CONPOTUBIEHUE NMPOBOAHUKA, €CIU MJIOTHOCTh TOKA
B HeM 50 HA/M??

4. 3akonbl npenomieHusi cBera. llokazarens npenomeHus. [lomHoe BHYT-
pEHHEe OTpaKEHUE.

BAPUAHTNe7

1. Haxg cepenuHoi ynuIila BUCUT CUTHAJIBHBIM (QoHaph. ONpeneiuTh CUITY
HaTSDKEHUS Tpoca, eciu Macca (onaps 10 kxr, nouHa Tpoca 15 M, a Touka mojBeca
OTCTOUT OT TOPU3OHTATIBHON NPAMOM, COCIUHAIOIIEH TOYKH 3aKPEIUJICHUSI TPOCA Ha
0,1 m.

2. Paccrosinne mexay TouedHbIMU 3apsanamu 22,5 uKi u -44 uKn paBHo 5 cwm.
Haittn HanpsKeHHOCTh 3JIEKTPUYECKOrO TOJIS B TOYKE, HAXOSIIEHCS Ha PacCTos-
HUU 3 CM OT MOJIOKHUTEIBLHOTO 3apsija U 4CM OT OTPULIATEIIBHOTO 3apsiia.

3. Ckonbko ¢otoHOB comepkuT 10 MxJ[k w3aydeHus C JJIMHOW BOJHBI |
MKM?



3.2. BAJTAHUSA 1151 TEKYIIIUX ATTECTAIIAM.
3.2.1. KOHTPOJIbHBIE PABOTHI 151 IEPBOM ATTECTAILIMMN.
1-l CEMECTP

BAPUAHT Ne 1-1

1. Cxopocte m yckopeHue. CpenHee YCKOpEHHE, MTHOBEHHOE YCKOPEHHE.
TanreHnuanbHOE M HOpMabHOE ycKopeHue. [loHoe yckopeHue.

2. Macca tena 2 kr. [Iog neficTBreM CUIIBI CKOPOCTh Te€Jla U3MEHSAETCS 110 3a-
xoHy V = Vo + b-t?, rie Vo= 3 M/c, b= 2 m/c. Onpenenurs paboTy CUIIBI 3a IEPBHIE
2cexyHabl ABMKeHUsA. KakoBa cpellHsAsl CKOPOCTh IBMXKEHHS 33 3TO BpeMs?

3. BepTukanbHO NMOABEMICHHBIA CTEpKEHb umHOoM 120 cM m maccon 1,32 kr
MOXET BPAIlaTbCs BOKPYT TOPU3OHTAIBHOW OCH, IIPOXOALIEH Yepe3 BEPXHUU KO-
Hen crepkHa. Ha paccrosaum 80 ¢cM OT ocu mojaBeca B CTEPKEHb yHapseT Iy
maccou 10 r, mersamas B rOpu30HTaIbHOM HAlPaBJIEHUH, NIEPIIEHANKYIISIPHOM K OCH
Bpatenus. [1ysis 3acTpeBaeT B CTEPIKHE, a CTEPIKEHb OTKIOHsAETCS Ha yroi 60° or
BepTUKaIU. OnpeneauTs CKOPOCTh ITyJIH NEPE]] YAAPOM B CTEPKEHb.

4. I1a Tena ¢ maccaMu 2,5 Kr U 1,2 KT COEAMHEHBI HUTBIO U MIEPEKUHYTHI Ye-
pe3 6510k BecoM B 1 kr. HaliTu yckopeHue, ¢ KOTOPBbIM JBUXKYTCS TeJla, U HaTSKEHUS
HUTEHN, K KOTOPBIM MOJBEIIEHBI Tea. bIOK cunTaTth OMHOPOIHBIM JTUCKOM. TpeHu-
eM TIpeHeOpeyb.

BAPUAHT Ne 1-2

1. MarepranbHas TOYKa JBHXKETCS MPSIMOJIMHENHO. YIIPABICHUE IBUKCHUS
uMeet BuaX = At + Bt rae, A = 3 m/c, B = 0,06 M/c. HaliTi cKOpOCTh U YCKOpPEHHE
TOYKH B MOMEHT BpeMeHHU t; = 0 u t; = 3 c¢. KakoBbI cpeiHHuEe 3HAaYEHUS] CKOPOCTH U
YCKOPEHUS 3a MEPBBIC 3 CEK. IBUKCHUSA?

2. Cuapsg maccoit 10 xr o6magan ckopoctbio 300 M/CB BEpXHEH TOUKE TpacK-
Topuu. B 3TOI1 TOUuKe OH pa3opBajicsl Ha JIBE YyacTU. MeHblas Macca 2 Kr noyyusia
ckopocth 500 m/c. Ckakol CKOpPOCTHIO U B KAKOM HAIPABJICHUH TMOJETUT OOJIbIas
4acTh, €CIIM MEHBIIAS HOJIeTeNa Brepe ] nof yritoM 60° K II0CKOCTH ropu30HTa?

3. Ilnardopma B BUAE CIUIOIHOTO Aucka paauycoM R = 1,5 M u maccoit 200
KI' BpPaILIaeTCsl 10 MHEPLIMH OKOJIO BEPTUKAIBHOM ocH ¢ yacToTo @ = 10 00/mMuH. B
HeHTpe maaTdopmbl CTOUT YyenoBek Maccol 70 kr. Kakyro IMHEHHYI0 CKOPOCTh OT-
HOCHUTEJIBHO MOJa MOMELIeHus1 OyJeT UMETh YeJIOBEK, €CIIM OH MeperaeT Ha Kpai
maTgopmbl? YenoBeka paccMaTpUBaTh KaK MaTEPUATIbHYIO TOUKY.

4. Jlunamuka nBwkeHus. 3akoHbl HptoTona. Mmmynbe Tena (KOJIUYECTBO
JIBUKEHMUS ).

BAPHUAHT Ne 1-3

1. Uepes 070K, BHITIOJIHEHHBIN B BUJIE IMCKa U UMeronuii Mmaccy 80 kr, mepe-
KHHYTa TOHKas, THOKasi HUTh, K KOHIIaM KOTOPO# MOJIBEIIEHbI TPy3bI ¢ Maccamu 100
Kr 1 200 kr. C KakuM yCKOpeHUEM OyIyT IBUraThCs IPY3bl, €CIU UX MPEIOCTABUTD
caMuM cebe? Tperuem npeHeOpeyb.

2. CrutonHOW WIMHIP CKAThIBAETCS C HAKJIOHHOM IJIOCKOCTH, COCTABJISIIO-
I C TOPU3OHTOM YIOJI 30°. Kaxkoii IIyTh NMIPOUAET LUIUHAP MO TOPUZOHTAIH, €CIIU
€ro CKOPOCTh B KOHIIE HAKJIOHHOW MJIOCKOCTH paBHA 7 M/C, a KO3(P(ULIUEHT TPEeHUS
paseH 0,2.
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3. MarepuanbHasi TOUKa ABUKETCA MO OKPY>KHOCTH, TUAMETP KOTOPOU paBeH
40m. 3aBUCHUMOCTBh ITyTH OT BPEMEHU €€ NBHXKCHUS ONPEIECISACTCS YPABHEHUEM X=
C-t%, rme C = 0,1 cm/c®. Onpenenuts MPONHAEHHBIH MyTh, CKOPOCTh, HOPMAJIBLHOE,
TaHTCHI[MAIBHOE M TOJIHOE YCKOpeHHUs uepe3 3 ceK.OoT Haudana JBrkeHus. KakoBa
BEJIMYMHA CPEHEN CKOPOCTU U CPEIHETO YCKOPEHUS 3 3TO BpeMsi?

4. BpamarensHoe JBH)KEHHE. YTJIOBasi CKOPOCTh U YIJIOBOe ycKopenue. JIu-
HelHas CKOPOCTb.

2-i1 cemecTp

BAPUAHT Ne 2-1

1. Touyeunsit 3apsan 25 HK1 HaXOAWTCS B MOJIE, CO3/JaHHOM MPSIMBIM OECKO-
HEUYHBIM IUJIUHIPOM pajauyca | cM, paBHOMEPHO 3apsiKEHHBIM C MOBEPXHOCTHOM
mwiotHOCTEI0 0,2 HKi/cM?. Onpenenuts cuily, ACHCTBYIONIYIO Ha 3apsi, €CIIU €ro
paccrosiHue oT ocu nunusapa 10 cum.

2. BHyTpeHHee conpoTuBieHuE ranbBaHoMerpa 720 Om, mKana ero paccuu-
tana Ha 300 MkA. Kak u xkakoe 100aBOYHOE COMPOTUBIICHUE, HYKHO MOIKIIOYHUTH,
9TOOBI MOKHO OBLIO U3MEPUTH UM HarpsikeHue pasHoe 300B?

3. DnekTpuueckoe nojue. HanpsskeHHOCTh 3iieKTpudeckoro nosist. Hanpsixken-
HOCTb 3JIEKTPUUECKOTO I0JI TOYEUHOTO 3apsaa U Ui 3apsKEHHOTO 00BbEMHOIO Te-
na.

BAPUAHT Ne 2-2

1. TOHKMI IJIVMHHBIA CTEPKEHb PABHOMEPHO 3apsKEH C JMHEWHOW IIOTHO-
cthio 3apsaa 10 mKn/m. KakoBa cuna, peiictByromast Ha TodeuHbliil 3apsag 10 uKn
HaxoJALencsa Ha paccTosgHre 20 cM OT CTEpKHS, BOJU3U €ro cepeanHbl?

2. 9. J1.C. 6arapeu 20 B. ConportuBieHue BHemHeN nenu 2 OM, cuia Toka 4
A. C xakuM K.1.J. pabotaeT O6arapest?

3. IIpOBOAHMKHM B 3JEKTPOCTATHYECKOM I10J€. DIEKTPOEMKOCTh IMPOBOJHU-
KOB.

4. KoHaeHcaTophl.

BAPUAHT Ne 2-3

1. JIBe GeckoHeuHbIC MapalljIesIbHbIE TIACTUHBI PABHOMEPHO 3apsiKEHBI C TO-
BEPXHOCTHOM TJIOTHOCTHIO 3apsana 10 u - 30 HKJI/M%. KakoBa cuiia B3auMOJIeHCTBUS
HAa €IMHUILY IUIOIIAIA TJIACTUHBI?

2. Ilpu cune Toka 3 A BO BHEIIHEH LieNH OaTapeu BbIAEIAECTCS MOIIHOCTD 18
BT, npu cune toka 1 A coorBerctBernHo 10 Bt. Onpeaenuts 2./[.C. u BHyTpeHHEE
CONIPOTHBJIEHUE.
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3-i1 cemecTp

BAPUAHT Ne 3-1

1. Touka coBepiiaer rapMoHuyeckue koseOanus. HauOosbliiee cmenieHue
Touku paBHO 10 cm, Hanbombimas ckopocth 20 mM/c. HailTu UKINYECKy0 4acToTy
KOJIe0aHUM U MaKCUMAIbHOE YCKOPEHUE TOUKHU.

2. OT UCTOYHUMKA KOJIeOaHUM pacIpOCTPAHSIETCS] BOJIHA BIOJIb IPSIMOM JIMHUU.
Awmrutyna konebanuit 10 cm. Kak Benuko cMeleHue TOYKH yAaJIeHUH OT UCTOY-
Huka Ha 0,75 A, MOMEHT, KOTJia OT Havasia kojiebanui nmporuio Bpems 0,9T?

3. KonebatenbHbIM KOHTYP UMeeT UHAYKTUBHOCTD 1,6 MI'H, eMkocTh 40 HD u
MaKCUMaJIbHOE HamnpspkeHue Ha 3axuMmax 200 B. Uemy paBHa MakcuMaibHas cuiia
TOKa B KOHType. CONPOTUBIICHHEM KOHTYpa NMpeHeOpeyb.

BAPUAHT Ne3-2

1. JIBa OJMHAKOBO HAIPABJICHHBIX TAPMOHMUYECKUX KOJIEOAHUsI OJHOTO IMEpu-
ona ¢ amruutyaou 10 cM u 6 cM CKIIaJBIBAIOTCS B OJIHO KOJIeOaHUE C aMIUIUTYAO0U
14 cMm. Haiitu pazHocts a3 ckiiapIBaeMbIX KOJIECOAHUIA.

2. 3ByKoBbIe KosebaHud, umeromue yactory 0,5 kl'n u ammmmryny 0,25 mw,
pacnpocTpansiercs B ynpyrou cpene. Jymna Bosusl 0,7 M. Halitu ckopocTts pactpo-
CTpPAHEHHMS BOJIH U MAKCUMAJIbHYIO CKOPOCTb YaCTHIL CPEBI.

3. KonebaTenbHblii KOHTYp COCTOMT U3 KaTYIIKHM MHIYKTUBHOCTHIO 10 MI'H,
KoHAeHcaTop eMKOCThi0 0,1 Mx® u pesucropa conporusiaeHuem 20 Om. Onpene-
JUTH Yepe3 CKOJIBKO MOJHBIX KOJeOaHU aMIUIUTY/Ja TOKa B KOHTYpPE YMEHBILIUTCA B
e pas.

BAPUAHT Ne3-3

1. MakcumManbHasi CKOPOCTh TOUYKH, COBEpUIAIOIIEH rapMOHUYECKHE KoJieha-
Hus, paBHa 10 cm/c, makcumanbHoe yekopenne 100 cm/c?. Haiiti nukingeckyro Jya-
CTOTY KOJI€OaHMI, UX TIEPUO]] U aMIUTUTY/LY.

2. Bonna ¢ nepuogom 1,2 ¢ 1 aMImuTyA0i 2 CM pacpoOCTPaHSIETCS CO CKOPO-
cTeio 15 M/c. Uemy paBHO CMeEIIEHHE TOYKH, HaXOAAIICHCS HA pacCTOSHUU 45 M OT
HMCTOYHHUKA BOJIH uepe3 " ¢ mocie Havyasia KojaeOaHu.

3. Karymka mHIyKTMBHOCTBIO | MI'H M BO3AYIIHBIA KOHIEHCATOp, COCTOS-
MK U3 ABYX KPYIJIBIX IUIACTUH auameTpoM 0,2 kaxkaas, COEIUHEHbI apajlIeIbHO.
Paccrosinue Mexay kotopsiMu 1 cm. OnpenenuTs nepuoj KoueOaHuu.
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3.2.2. KOHTPOJBHBIE BOIIPOCHI JIJISI BTOPOH ATTECTAIIMA
1-ii cemecTp

BAPUAHT Ne 1-4

1. Ha TOpU3OHTAIBHYIO OCh HACAKEHBI MAXOBUK U JIETKUI LIKUB PATHYCOM S5
cM. Ha mkuB HaMOTaH MHYp, K KOTOpOMY IpuBsi3aH rpy3 maccou 0,4 kr. Omycka-
SCh PABHOYCKOPEHHO, I'py3 mpouien nyth 1,8 m 3a 3 ¢. OnpenenuTte MOMEHT WHEP-
[IMU MaxoBHKa. Maccy cuuTaTh IpeHeOpeKUMO MaJIon.

2. Teno, ycTaHOBIIEHHOE HA BOTHYTOM ChepruecKOil MOBEPXHOCTH TaK, YTOOBI
pajnyc, IPOBEAEHHBIM B €r0 LEHTP THKECTH, COCTABIIAI ¢ BEPTUKAIBIO yroa 75°,
MoJl JEeWCTBUEM COOCTBEHHOTO BEca HAUYMHAET CKOJIb3UTh. [Ipoias mosoxeHue
paBHOBecus, Teno noauuMaercs Ha yroa 30°. Onpenenuts K03GULIUEHT TPEHUS.

3. HopmanbHOE YyCKOPEHUE TOUYKH, IBHXKYILIEHUCS IO OKPYKHOCTH paauycom 9
M, U3MEHSETCS T10 3aKOHY a, = A + Bt + Ct2. Haiitu: 1. TaHTeHIMANEHOE YCKOPEHHE
Toukd. 2. [lyTh, mpolIeHHbIA TOYKOHN 3a 6¢ mocne Haudana aBuxkeHus. 3. [lomHoe
YCKOPEHHE B MOMEHT BpeMeHH t = 2/3 ¢, eciu A = 1 m/c?, B =3 m/c?, C = 2,25 m/c*.

BAPUAHTNe1-5

1. MaxoBHK Bpamjaercs Mo 3aKOHY, BRIPQKEHHOMY YpaBHEHUEM ¢ = A + Bt
+Ct?, rme A = 2 pan., B = 32 pan./c, C = - 4 pan./c*>. UeMy paBHO MTHOBEHHOE 3Ha-
YeHrne MOIMHOCTM? HalWTh CpenHIO0 MOIIHOCTH, PAa3BUBAEMYIO CHUJIAMH, JEHCTBY-
IOIMMH Ha MaXOBHK P €r0 BPAILIEHUH, IO OCTAHOBKH, €CJIM €T0 MOMEHT UHEPLIUH
I =100 kr-m?. Yepes CKOIBKO BPEMEHU MAXOBHK OCTAHOBHUTCS?

2. JIbayHa MIOMAABIO HOIEPEYHOrO CEYeHUs 2 M U BBICOTOM 70 cM IIaBaeT
B Bojie. Kakyto paboTy Haj0 COBEpIINTh, YTOOBI MOJHOCTHIO MOTPY3UTh JIBJIUHY B
Boay? IlmotHOoCTh KA 900 KI/M>, TWIOTHOCTD Boibl 1000 kr/m>?

3. Ha yamky BecoB magaet rpy3 BecoMm 1,5 kr ¢ BbICOTBI 5 cM. CKOJIBKO KT
IOKaXyT BECbl B MOMEHT yjapa? M3BecTHO, 4TO MMoJ AEHCTBUEM 3TOIO Ipy3a Mocie
YCIIOKOEHUSI KAaYaHUM YalllKa BECOB OITYCKAETCS HA 5 MM.

BAPUAHTNe 1-6

1.Onpenenuts 3aBUCUMOCTh ITyTH OT BPEMEHH, €CIM YCKOPEHHUE Telia Mpo-
MMOPLIMOHAIBHO KBAJPAaTy CKOPOCTH M HANPABJIEHO B CTOPOHY NMPOTHUBOIOJIOKHYIO
eii. B HauanbHbIM MOMEHT (t=0) S=Sou V =V,.

2. Bona tedet o kaHainy mupuHo# 0,5 M, pacnosoKeHHOMY B TOPU30HTAIIb-
HOM TUIOCKOCTH M UMEIoIEMY 3akpyrieHHble pagnycoM 10,0 M. CkopocTh TeueHust
BO/JIbI paBHa 5 M/c. HaliTu TOMOTHUTEIBHBIE BOABI HA 3aKPYTJICHUH.

3. Manpuuk KatuT oOpyd MO TOPU3OHTAIBLHOM IIOpPOre CO CKOPOCThIO 7,2
kMm/4. Ha xakoe paccTosiHEe MOXET BKaTUTHCSI 00Opyd Ha TOPKY, €CIIA YKJIOH TOPKH
coctaBisieT 10 m Ha kaxapie 100 M mytu. Tperuem npeneOpedb.
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2-i1 cemecTp

BAPUAHT Ne2-4

1. PaGoTa no nepemMenieHnio NpoBOJHUKA C TOKOM B MAarHUTHOM IIOJI€.

2. DJNEKTPOH ABUKETCS MO OKPYKHOCTH B OJHOPOJHOM MArHUTHOM ITOJIE
HaANPsHKEHHOCTHIO 4 KA/M co ckopocThio 10 MM/c, HampaBJIeHHON NEPIEeHIUKYIISP-
HO K JIMHUSAM HalpsbKeHHOCTH. HallTh cuiy, ¢ KOTOpOH IMOJe JEUCTBYET Ha SJIEK-
TPOH, U PaJInyC OKPY>KHOCTH, 10 KOTOPOI OH JIBUKETCH.

3. B ogHOponHOM MarHuTHOM noJie ¢ uaaykuuen 0,35 T paBHOmMEpHO C 4a-
croroii 480 o6/MuH BparmaeTcs pamka, comepkamas 1500 BuTkoB 1iomanaso S50
cm?. Och BpallleHUs JIEKUT B IJIOCKOCTH PaMKHU U IIEPIEHIUKY/ISPHA JTMHUAM HH-
nykuuu. Onpenenuts MakcuManbHyro O.J[.C. HHIYKIINH, BOSHUKAIOIIYIO B PaMKE.

BAPUAHT Ne2-5

1.MarauTHOe TOJNIE M €ro xapakrtepuctuku.3akoH buo-Caapa-Jlamnaca.
[IpaBuio npaBoro BUHTA.

2. JIBa 0ECKOHEYHO JIJIMHHBIX MPSIMBIX MPOBOJIHUKA CKPEIIEHBI MO MPSIMbIM
yraoM. [lo npoBogHukam tekyT Toku 80 A u 60 A. PaccTositHue Mexay nNpoBOIHU-
kamu 10 cm. Uemy paBHa MarHUTHasi UHAYKIUS B TOYKE, OAMHAKOBO yIAJICHHOW OT
000UX TTPOBOTHUKOB.

3. McTOYHUK TOKa 3aMKHYJIM Ha KAaTyLIKy ¢ conpoTuBieHnem 10 Om u un-
OyKTUBHOCTB | I'H. Yepe3 CKOJIBKO BpEMEHU Cuila TOKa 3aMblkaHus pocturaet 0,9
MPEICIbHOTO 3HAYCHUS?

BAPUAHT Ne2-6

1. 3akon Amniepa. BzaumoperictBue TokoB. [IpaBuio neBou pyku.

2. beCKOHEYHO IJIMHHBIN MPSMOW MPOBOJHUK COTHYT IO NPSIMBIM yriaoMm. 11o
mpoBoAHUKY TeueT TOK 20 A. KakoBa MarHWTHas MHAYKLHS B TOUKE, JEKalleH Ha
OucceKTpuce yria U yJaJleHHOU OT BeplIuHbI yria Ha 10 cMm.

3. JIIMHHBIA TPSMOM COJIEHOU, HAMOTAHHbI HA HEMAarHUTHBIN KapKac, UMe-
et 1000 BuTkoB. MHIyKTUBHOCTH cosieHouaa 3 Mr. Kakoit MarHuTHBIN MOTOK U Ka-
KO€ MOTOKOCLEIIEHHE CO3JAaET COJICHOU I IPU TOKe criion 1 A?

3-ii cemecTp

BAPUAHT Ne3-4

1. JIyu cBeTa BXOAUT B CTEKJISHHYIO IIPU3MY IOJ YIJIOM 20. ¥ BBIXOJUT TOJ
yrioM f3 = o. [Ipenomustonuii yroi npusmsl paBeH o/2. OnpeaenuTs yroia OTKIO-
HEHM JIyya OT IIEPBOHAYaAJIbHOIO HANPABJICHUS U IOKA3aTeNIb IPEJIOMIICHHUS MaTe-
pUajia IpU3MBl.

2. Ha TOHKYIO IIMUEpUHOBYIO IUIEHKY TONIMHOM 1 MKM, HOpManpHO K €€
NOBEPXHOCTH MajaeT Oenblii cBeT. OnpenenauTs IIMHBI BOJH JIy4eil BUAMMOIO
ydactka crektpa (0,4 Mxm - 0,8 MKM), HEKOTOpBIE OCTIa0JICHbI B pE3yJIbTaTe UHTEP-
dbepeHunm.

3. IlocTosiHHas NUQPPAKIIMOHHOW PEIIETKH B 5 pa3 OOJbIlle CBETOBOW 30HBI
MOHOXPOMaTHYECKOr0 CBETA, HOPMAJIbHO MAJAOLIET0 HA €€ MOBEpXHOCTh. Onpene-
JUTH YTOJI MEXKAY ABYMSI CHMMETPHUYHBIMU U (HPAKIUOHHBIMU MAKCUMYMaMHU.
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4. OcBemeHHocTs nossipusaropa 84 JIk. KakoBa OCBeIlIEHHOCTh 3KpaHa, Mo-
CTaBJICHHOTO 3a aHAJM3aTOPOM, €CJIM TIOCKOCTH MOJISpU3aluu OyAyT CIBUHYTHI Ha
60° 1 KaxabIil HUKOJb MOTIIOTHT 4% MPOXOJISIIETO Yepe3 HEero cpera’?

BAPUAHT Ne3-5

1. Toye4HBIM UCTOYHUK CBETA HaXOJMUTCS HA OCHM TOHKOW coOMparoIieit JIMH-
3bl. PaccTosinne MeXly HICTOYHUKOM U ONKalimuM K HeMmy (oKycoMm 8 cM, paccTo-
SHHE MEXJY MCTOYHMKOM M ero m3zobperenueMm 32 cMm. OmnpenenuTh ONTHYECKYIO
CUJTy JIMH3BI (CIeNIaTh YEPTEXK).

2. ITnockoBbITyKIIast 1aMiia ¢ (POKYCHBIM PACCTOSTHUEM 2 M JISKUT BBITYKIION
CTOPOHOM Ha CTEKJIIHHOM IacThuHke. Paguyc maroro temHoro konsia HeroToHa B
oTpaxkeHHOM cBete 1,5 Mm. OnpeaenuTs JJIMHY CBETOBOI BOIHBI.

3. Ha moBepXHOCTh AM(PPAKIIMOHHON PEIIETKH HOPMAIbHO K €€ MOBEPXHOCTU
majgaeT MOHOXpoMatudeckuid cBet. [locTostHHas aud. Pemerku B 3,5 pasza Gombie
JUTMHBI CBETOBOM BOJIHBI. HaliTh oOiiee yncio nudpakiMOHHBIX MaKCUMYyMOB, KO-
TOpbIE BO3MOKHO HAaOII0JaTh B JAHHOM ClTydae.

4. Tlpu KaKoM 3HAYEHUU TPEIOMIISIONIETO yria CTeKIssHHON mpusmbl (I1 =
1,5) yribl BXo/ia ¥ BBIXOJa Jiyda U3 TMPU3MBbI SBJISIOTCS YIJIaMU MOJHOW MOJIsIpU3a-
nuu? PaccMOTpeTh ciiyyaid py yCIOBUH, YTO MPU3Ma MOTPYKEHA B BOLY.

BAPUAHT Ne3-6

1. CoGuparornias JIMH3a AaeT U300paKEHUE C YBEITUUYCHUEM 2, €CIIU PacCTos-
HUE MEXAY IpeaMeToM U u3oOpaxeHueM 24 cM. OnpenenuTh ONTHYECKYIO CHUITY
JIUH3BI.

2. Ha cTeKIsHHBINM KIMH aJaeT HOpMalbHO my4ok cBeTa (A = 5,82 x10 -7 m).
Vron kiuna pasen 20°. Kakoe 4Mciio TeMHBIX UHTEP(EPEHIIMOHHBIX MOJIOC IPHXO-
IUTCA Ha €IUHUIY IIuHbI KinHa? [lokazaTens npenomiieHus crekia 1,5.

3. Ha Henpo3pauHyro MJIACTUHKY C Y3KO#l LENbI0 NaJaeT HOPMAIbHO IJIOCKAs
MOHOXpoMaThueckas cBeToBasi BoiHa (A = 500 HM). Yros OTKJIOHEHHS Jy4deu, co-
OTBETCTBYIOIIUX MEPBOMY AU(PPAKIMOHHOMY MakcuMyMmy, paseH 30°. Onpenennts
HIUPUHY IIETH.

4. Ilpu moBopore HUKONSA Ha yron 60° OT MONOKEHHUS, COOTBETCTBYIOIIETO
MaKCUMAJIbHOW SIPKOCTH, SIPKOCTh ITy4Ka yMeHbIaeTcs B 3 pa3a. Haliqure oTHomIE-
HUE€ NHTEHCUBHOCTEW €CTECTBEHHOTO U JINHEHHO-TIOJIIPU30BAHHOIO CBETA.

3.2.3.KOHTPOJIBHBIE BOITPOCHI TPETHEHA ATTECTAIIUA

1-i1 cemecTp

BAPUAHTNe 1-7

1. Kakue cuibl Halo OPUIOKUTH K KOHIIAM CTaJIbHOTO CTEPKHS C IUIOMIA/IbIO
nonepeyHoro ceuenus S = 10 cM?, 4ToOBI HE HaTh €My PACIIMPUTHCS IIPU HAIPEBa-
auu ot t; = 0°C 1o t, = 30°C.

2. Haiitu koo¢duument muddysun renus npu temmneparype t = 17°C u nas-
nenun P = 1,5 x 10° u/M>. Db PexTUBHBIN qUaMETP aTOMa I'eNlis BBIYMCIIUTh, CUMTAs
W3BECTHBIMU 111 Tenus Tk u Pk.
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3. Bo3ayx B HMIMHApPAX ABUTATENs] BHYTPEHHETO CrOPaHUs COKUMAETCS aJua-
OaTUYECKH U €ro JIaBJICHUE TIPU ATOM u3MeHsietrcs ot Py = 1 ar no P,=35at. Hauans-
Has Temieparypa Bo3ayxa 40°C. Haiitu TeMrepaTypy BO3[yXa B KOHIIE CHKATHSL.

BAPUAHTNe1-8

1. IIpu marpeBanum Hekoroporo Mmertamia or 0 mo 500°C ero mioTHOCTSH
ymenbiiaetcss B 1,027 paza. Haittu st aToro Meramia ko3hpUIMEeHT JUHEHHOTOo
TEIJIOBOTO PACIIMPEHUS, CUUTAsI €ro MOCTOSTHHBIM B JTAaHHOM WHTEpBAJIC TeMIIEepa-
Typ.

2. 0,5 KMOJI HEKOTOPOI'O Ta3a 3aHuMaeT 00beM Vi = 1 M npu paciuupenuu
rasa 10 oobema V, = 1,2 M> Obliia coBepileHa paboTa IPOTUB CUJI B3aUMOIEHCTBHS
MouiekyJ1, paBHasg A = 580 kI'm. Haiitu asis 3T0r0 raza nocTOsSHHYIO a, BXOJSIIYIO B
ypaBHeHue Ban-nep-Baanbca.

3. WpeanpHaa temioBas mamnHa padotaer no uukiay Kapao. Onpenenutsb
K.II.J. LIMKJIa, €CJIM U3BECTHO, YTO 3a OJIMH LIUKJI ObliIa IPOU3BEAeHa paboTa, paBHas
300 xI'm u xonoamnbHUKY ObLTO TIepenano 3,2 kKau.

BAPUAHTNe 1-9

1. B mupokoi yacTi ropu30HTAIbHO PACTIONOKEHHON TPyObl HE(TH TEUET CO
ckopocThio Vi = 2 m/c. Onpenenutb CKOpocTh V, TeueHus HepTu B y3KOM vacTu
TpyOBbl, €CIM PpPa3HOCTh JaBJICHUA B IUIUPOKOM M Y3KOM dYacTAXx TpyoOsl Ap
=50MM.pT.CT.

2. B mummnap amuHoit 1 = 1,6 M, 3a110JIHEHHBIN BO3yXOM IPH HOPMaJIbHOM
aTMoc(epHOM N1aBJICHUM P, HayaJld MEJUICHHO BJBUTaTh MOPILEHb IJIOWAAbI0 S =
200 cm?. Onpenenuts cuny F, koTopas Oyaer melicTBOBAaTh HA MOPILEHD, €CIH €T0
OCTaHOBUTH Ha paccTosiHuM 1; = 10 cM oT AHA UMIAMHIpA.

3. Bogopox 3anumaer 06bemM Vi = 10 mM® npu gasnennu p; = 100 kIla. T'a3
Harpeu MpU MOCTOSTHHOM oO0beme 10 aasinenus px = 300 klla. Onpenenurs usme-
HeHue AV BHYTpEHHEH sHepruu rasa, padoty A, COBEpPIIAEMYIO ra30oM, U TEIJIOTY
Q, cooO11IeHHYO rasy.

2-ii cemecTp
BAPUAHTNe 2-7

1. BuyTpennee conpoTtuBiaeHue raibBanomeTpa 720 Om, mikana ero paccuu-
tana Ha 300 MxA. Kak 1 kakoe 7100aBOYHOE COMTPOTUBIICHUE HYKHO MOAKIIOYUTH,
9TOOBI MOXKHO OBLIO U3MEPUTH UM HamnpspkeHue pasHoe 300 B?

2. Dnexrpuueckoe noiie. HanpspkeHHOCTH anekTpuyeckoro noiis. Hampsi-
YKEHHOCTb JIEKTPUUECKOTO IMOJIsl TOUSUHOTO0 3apsia U Il 3apsyKeHHOT0 00 bEMHOTO
Tena.

3. TOHKUI JIMHHBIN CTEPKEHb PABHOMEPHO 3aPSKEH C IMHEWHOM IIOTHO-
cthio 3apsna 10 mKi/m. KakoBa cuna, neictBytoias Ha ToueuHbli 3apsa 10 aKn
HaxoJsIIeicss Ha paccTosiHue 20 CM OT CTEpPKHsI, BOJIM3U €ro CepeIUHbI?
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BAPUAHTNe 2-8

1. 2.1.C. 6atapeu 20 B. Conportusnenue BHemHel nenu 2 Om, cuia Toka 4 A.
C xakuM K.1.J1. pa Oortaer Garapes?

2. IIpOBOJTHHKY B 3JIEKTPOCTATHYECKOM TOJIE. DINEKTPOEMKOCTh IPOBOIHUKOB.

Konpaencatopsl.

3. B ogHOpOoAHOM MarHUTHOM noJie ¢ uaaykuuein 0,35 T paBHOMEpPHO € YacTo-
Toit 480 06/MuH Bpaiaetcs pamka, coaepsxkamas 1500 BUTKoOB miomaaso S50 cMm2.
Ocb BpallleHUs JEKUT B IMJIOCKOCTH PAMKHU U IEPIEHIUKYJISIPHA TUHUSIM UHIYKIIAHN.
Onpenenuts MakcuMalibHyto J./[.C. HHAYKIIMY, BOSHUKAIOIIYIO B pPaMKE.

BAPUAHTNe 2-9

1. /IBa 0ilMHAKOBO HAIPABIICHHBIX TAPMOHUYECKUX KOJIECOAHUS OJTHOTO MEePUO-
na ¢ ammatyaon 10 cM 1 6 cM ckIabIBalOTCs B OJTHO KosieOaHue ¢ aMIIUTy10i 14
cM. Haiitu pa3sHocTh ¢a3 ckiaapiBaeMbIX KOJeOaHHi.

2. 3ByKoBbIe Kojiebanus, uMmeromue yactoty 0,5 k't u ammmuryay 0,25 mm,
pactpocTpansiercs B ynpyrou cpene. Jimmnaa Bonnsl 0,7 M. Haittu ckopocTs pac-
POCTPAHEHUS BOJIH U MAKCUMAJIBHYIO CKOPOCTh YaCTHUIl CPEBI.

3. KonebarenbHbIit KOHTYP COCTOUT U3 KaTYIIKA UHIYKTUBHOCTHIO 10 MI'H,
KoHJieHcaTop eMkocThio 0,1 Mk® u pesuctopa conportuBiaenuem 20 OM. Onpene-
JIUTH Yepe3 CKOJIBKO KOJIEOaHUM aMIUIMTY/Ia TOKa B KOHTYpE YMEHBIITUTCS B € pa3

3-ii cemecTp
BAPUAHT Ne 3-7

1. Kak 1 BO CKOJIBKO pa3 U3MEHHUTCS MOTOK M3Iy4YeHUs aOCOJIIOTHO YE€pPHOIrO
Tela, €CIM MaKCUMYM 3HEPTUU U3IIyYECHHs TIEPEMECTUTCS C KPACHOM rpaHULbl BU-
numoro crektpa (780 Hm) Ha dpuoseroByro (390 Hwm)?

2. Ha MeTaymuiMuecKyro IJIaCTHUHY HAMpaBJIEH IMyYOK yJIbTPa(UONIETOBBIX JTyUyei
(0,25 mkm). DOTOTOK MpeKpaIaeTcss Mpu MUHUMAJIBLHOMN 3a/1€pKUBAIOIIEH pa3HOCTH
notennuaoB 0,96 B. Onpenenuts paboOTy BbIX0/1a AIEKTPOHOB U3 METAJLIA.

3. 3apsbKkeHHasl 4yacTulla, YCKOpEeHHasi pa3HOCThi0 noteHmanoB 500 B, nmeet
nuHy BoaHbl Ae bpoitng 1,282 nm. IIpuHuMast 3apsin 4acTUIbl paBHBIM 3apsy
AJIEKTPOHA, ONPEIEIUTH €€ Maccy.

4. B arome Bonbdpama 3JIeKTpoH mepemien ¢ M-o6omouku Ha K-06050uKy.
[IpuHMMas OCTOSIHHYIO 3KpaHUPOBAHUS 5,63, ONPENETUTh SHEPTHIO UCITYLIEHHOTO
dboToHa.

BAPUAHT Ne3-8

1. VI3 cMOTpoBOTO OKOIIIeYKa IMeun u3nydaercss nmotok 4 kJ[x/mun. Onpene-
JIUTH TEMIEPATYPY MEUM, €CIH ILIOMIAAb OKOIIEYKa § CM?.

2. ®otoH nipu 3pPexre Komnrona Ha cBOOOTHOM 3JIEKTPOHE ObLT paccesiH Ha
yroa 90°. Onpenenurs UMIyIbC, NPHOOPETEHHBIN DIEKTPOHOM, €CIU dHEPrus (o-
TOHA 70 paccessHus Obuta 1,02 MaB.

3. DnekTpoH B atoMme HaxomautTcsa B f - coctosHuu. Onpenenutb BO3MOXKHBIC
3HaueHUs (B eUHUIAX h) MpoeKkInn MOMEHTa UMITyJIbca OpOUTATHLHOTO JIBMYKCHUS
AJIEKTPOHA B aTOME HA HAPaBJIECHUE BHEIIHETO MATHUTHOTO TOJIA.

4. N3BecTHO, YTO HOPMHUPOBAHHAsE COOCTBEHHAs BOJHOBAs (YHKIIHS, OTHCHI-
BAIOI[Asl COCTOSTHUE 3JIEKTPOHA B OJHOPOJHOM MPSAMOYTOJIBHON siMe ¢ OECKOHEYHO
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BBICOKUMH CTE€HKaMu, umeeT BUAP(X) = Asin (nnx|l). Onpenenuts cpeanee 3Haue-
HUE KOOPAMHATHI 3JIEKTPOHA.

BAPUAHT Ne3-9

1. Temnepatypa abcontotHo yepHoro Tena 2 kK. Onpenenuts AJIMHY BOJIHBI
Ha KOTOPYIO MPHUXOJUTCS MAKCUMyM JHEPTHM HU3JIYyYECHHUS U CHEKTPAIBbHYIO MIIOT-
HOCTb SHEPreTUYECKOU CBETUMOCTH JIJIsl TOM JITTMHBI BOIHBI.

2. Ha oTtoanemenTe ¢ KaToAOM U3 JIUTHUS NAAAIOT JIy4d ¢ JUIMHOM BoJHBI 200
HM. HaliTu HanMmeHblllee 3HaYCHUE 3aICPKUBAOIIEN PA3HOCTH MMOTEHIIUAIOB, KOTO-
PYIO HY>KHO TIPUIIOKHUTH K (POTOITIEMEHTY, YTOOBI MPEKPATUTH (POTOTOK.

3. Ucnonb3ys teoputo bopa, onpenenuts OpOUTAIbHBIA MAarHUTHBIA MOMEHT
AJIEKTPOHA, ABUKYILETOCS 110 TPEThe opouTe aroma BOAOPO/Ia.

4. InunHa BoJHBI M3iydaemoro orona coctasiusier 0,6 mxMm. [Ipunumas Bpe-
Msl JKU3HH BO30YXKIEHHOro coctosuus 108 ¢, ompenenurs OTHOIIEHUE €CTECTBEH-
HOW IIMPUHBI SHEPreTHUEeCKOro ypoBHs, Ha koTopoit ObL1 BO30YKIEH AJIEKTPOH, K
SHEPIruM, U3ITy4aeMOil aTOMOM.

3.2.4. TEMbI OITPOCOB HA 3AHATUSAX
1. KunemMaTtuka nocTynaTesbHOTO JBUKECHHUS.
2. KuneMaTuka BpamaTebHOTO JIBUKCHHS.
3. JIuHamMuka nOCTynaTeIbHOTO JIBUKECHHS.
4. JluHamMuKa BpaIllaTeJIbHOTO IBUKCHUSI.
5. MonekynsipHas ¢pusuka. Kiaccuueckue CTaTUCTUKH.
6. TepmoauHamuka.
7. 3akon Kynona. HanpsikeHHOCTb.
8. [ToTeHunan.
9. MeTaibl U AUINEKTPUKH B AIEKTPOCTATUUECKOM MOJIE.
10. MarnurtocraTuka.
11. JIBmxeHue 3aps0BH TOKOB, pab0Ta B MArHUTHOM TIOJIE.
12. SIBneHne 2neKTpOMAarHUTHOW HHAYKIIUU. DHEPTHUS MOJIS.
13. "'apmonunyeckue konaedaHusl.
14. CB0OOIHBIC U BBIHYXJEHHbBIE KOJICOaHN .
15. Bonnbl. Dddext Jomnepa.
16. UuTepdepenius cpeta.
17. Audpaxuus.
18. IMonsipuzanusi.
19. TemnoBoe u3iy4eHue.
20. Baemnuiiporodpdexr.
21. Buemnuii potodddekt. Dddext Komnrona.
22. ®otonsl. /laBiaeHue cBera.
23. CHexTphl.
24. BosIHOBBIE CBOMCTBA MUKPOYACTHII.
25. DneMeHThl KBAaHTOBOM MEXaHHUKH.
26. KBaHTOBas CTaTUCTHKA.
27. SinepHas ¢usmka.
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3.2.5. TEMbI KOHTPOJIBHBIX PABOT
. MexaHnKa MoCTynaTeIbHOTO U BPAIIaTEIbHOTO IBUKEHUS.
. MonekynsipHast Gpu3uKa U TEPMOJIMHAMHUKA.
. DIIEKTPUYECKOE T0JI€ B BAKYYME U CPEJIE.
. DIIEKTPOMAarHeTU3M.
. Konebanus u BoJIHBI.
. BontHOBas onTuka.
. KBaHTOBBIE CBOMCTBA U3IIyYECHUS.
. CeKkTpsl U CBOMCTBA aTOMOB.
. KBanToBas Mmexanuka .
10. KBanToBbie ctatuctuku. ®usuka TBEpAOTO TEIA.
11) ®usuka aTOMHOTO Si7Ipa U 3JIEMEHTAPHBIX YACTHII.

O 00 1O N =~ Wi —

3.3. 3AJAHUS JJISI TIPOMEXXYTOYHOM ATTECTALIUH
BAUETA U (MJIN) DK3AMEHA)
3.3.1.BOIIPOCHI K 3AYETY (1-i CEMECTP)

1. DnemenTsl kuHeMaTuku. Cucrtema otcuera. Tpaekropus aBuxkeHus. Bekrop
[EPEMEILCHHUS.

3. [IpamosnuHeitHOe paBHOMEPHOE ABUAKEHUE. OTHOCUTEIIBHOCTD IBUKEHUS.

4. Cxopoctb u yckopenue. CpeliHee yCKOpeHre, MTHOBEHHOE yckopeHue. TaH-
reHIMaIbHOE U HOpMaJIbHOE YcKopeHue. [ToHoe yckopenue.

5. PaBHOyCKOpEeHHOE, paBHO3aMeIJIEHHOE JIBH>KeHHE. CBOOOHOE MaIeHuE.

6. BpamarenbHoe ABMXKEHUE. YTIOBas CKOPOCTh M YIIOBOE ycKopeHue. Jlu-
HEHas CKOPOCTb.

7. Iunamuka nBrxkeHus. 3akoHbl HetoTona. Umnynbe Tena (KOJIUYECTBO JABHU-
KCHUS).

8. Dueprus, padota, MOIMHOCTh. KuHeTH4eckass ¥ MOTEHIIMATIbHAS SHEPTHUS.
3aKOH COXpaHEHUS U MPEBPAILICHUS YHEPTUH.

9. Cuna ynpyroct. 3aKOH BCEMUPHOTO TATOTECHHUSI.

10. Cuna tpenus. Cuiia CONPOTUBIIEHUS CPEIBI.

11. JIBu>xeHue Ten moj AeUCTBMEM CUJIbI TshKecTH. Bec Tena. HeBecoMoCTb.

12. Ismxxkenue o okpyHoctu. LleHTpocTpeMurenbHas cuia.

13. Yaap abCoMOTHO yNPYTUX U HEYNPYTUX TE.

14. Mexanuka TtBepmoro tena. MomeHT mHepunu. KuHeTtmueckas sHeprus
BpalleHUS.

15. MomeHT cuiibl. MOMEHT UMIyJibca. Y paBHEHUE JUHAMUKH BPAILATEILHOTO
JBIKEHUS TBEPJIOTO TeJa.

16. MexaHuKka )UJIKOCTEH. YpaBHEHNE HEPA3PHIBHOCTH. Y paBHeHUE bepHyiu

17. DneMeHThI cielialibHON (4aCTHOM) TEOPUU OTHOCUTEIBHOCTH.

18. DnemMeHThl MOJEKYISIPHON (PU3NKU. MUKPOCKOMTUYECKass U1 MaKpOCKOIIUYe-
ckas cucrema. neanpHbiii ras. JlaBnenue, remmneparypa, 00beM.

19. 3akonbl uaeanpHoOroO raza. Ypasuenue Knaneipona-MeHneneena.

20. OCHOBHO€E YpaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUU T'a30B.

21. 3akoH pacnpeneneHus ckopocreid Makceia.

22. bapometpuueckas ¢popmyna. Pacnpenenenue bonbiimana.
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23. JlnuHa cBOOOJHOTO MpoOera MoIeKyl.

24. SIBnenus nepeHoca B razax. TemnonpoBogHocTh. Juddy3us. BHyrpennee
TpPEHUE.

25. DneMeHTHl TepMoAWHAMUKU. BHyTpeHHsisi sHeprus. Termsora u pabota.
[TepBoe HauanoO TEPMOIUHAMUKH.

26. Pabora raza rnpu u3MeHeHun oobema. TernnoemMKoCTb.

277. TepMoaMHAMHUUYECKHUE MPOLECCH UBMEHEHUS COCTOSH /sl HICAIIBHOTO Ta3a.

28. Kpyrosoii npornecc (nuki). O0patumbie 1 HeoOpaTuMbie mpolecchl. BTo-
pO€ Hayajgo TEPMOJIUHAMUKHU.

29. Ilukn KapHo u ero k.1.z.

30. PeanbHble rasel, ypaBHeHue Ban—nep-Baanbca.

31. CaoticTBa xuakocTeil. Spnenune cmaunBanus. KoapuiueHT noBepxHoOCT-
HOro HaTspkeHus. Kanumispsl.

32. Kpucraiinueckoe CTpOCHHUE TBEPABIX TEN.

3.3.2.BOIIPOCHI K DK3AMEHY (2-i1l CEMECTP)
1. DOnexrpuueckoe noje. HanpsykeHHOCTh 3JIEKTPUUYECKOTO MOJIS.
2. Teopema Octporpaackoro-I'aycca. Ee npumeHnenue.
3. [ToTeHMan 3IeKTPOCTATUUECKOTO TOJIS.
4. Hanpsi>KEHHOCTh 3JIEKTPUUECKOTO MO KaK TPAAUEHT NOTEHIMANA.
5. Tunsl qusnexkTpuxoB. [lonspuzanus AMIIEKTPUKOB.
6. CerHeToaNeKTPHKHU.
7. IIpOBOTHUKH B AJEKTPOCTATUYECKOM T0JIE. DIEKTPOEMKOCTh TPOBOIHUKOB.
8.Konaencaropsl.
9. DHeprus cucTeMsbl 3apsSA0B. DHEPTUs FNEKTPOCTATUYECKOTO MOJIS.
10. Dnexkrpuueckuii Tok. Cuna Toka. [InoTHOCTH TOKA.
11. CTopoHHHE CHIIBL. DJIEKTPOIBUKYIIIAsI CHIJIA U HAIIPSIKEHUE.
12. 3akon Oma. ConpoTUBIIEHHUE POBOJHUKOB. Y IEJIbHOE COMPOTUBIICHUE.
13. Pabora u MmomtHOCTb TOKa. 3akoH J[oyns-JIenHmna.
14. 3axon Oma nnst HeomHOpoIHOTO yuacTka mend. [IpaBuna Kupxrodda.
15. Knaccuueckasi Teopust 3JIEKTPOIPOBOJHOCTH METaIOB. 3akoH Bunemana-
®paHna.
16. PaboTa BbIXOJa RJICKTPOHOB M3 MeTala. DMHUCCHOHHBIC SBJICHUSA. 3aKOH
borycnasckoro-Jlenrmropa.
1'7. HecamocTOSTENBHBIN Ta30BBIN pa3psl.
18. CamocTosiTenpHBIN Ta30BbIN pa3pAn u ero Tunsl. [lna3ma.
19. MarHuTHOE MOJIE U €r0 XapaKTEPUCTHUKHU.
20. 3akon buo-Casapa-Jlamaca. [IpaBuio npaBoro BUHTA.
21. MarnuTHoe€ noJie npsiMoro Toka. MarHuTHOE MoJie KOHTypa ¢ TOKOM.
22. 3akon Ammnepa. Bzaumogeiicterue TokoB. [TpaBuiio neBoil pyku.
23. MaruutHoe noje aBuxKymerocs 3apsaa. Cuna Jlopenia.
24. YCKOpUTENH 3apsHKEHHBIX YacTHIl. VX THIIBL.
25. Dddext Xomna.
26. LupkyJsius BEKTOpa MarHUTHOM MHAYKIMU. MarauTHOE 0JI€ COJIEHON/A.
27. IToTok BEKTOpa MAarHUTHOW MHTYKIIVH.
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28. PaboTa 1o nepeMenieHnIo NpoBOJHIKA C TOKOM B MAarHUTHOM IIOJIE.

29. SIBneHune PNEKTPOMAarHUTHOW HHAYKIMU. 3aKoH Papazesl.

30. BpaiieHre paMKyd B MarHUTHOM TToJie. BUXpeBbie TOKH.

31. UaayKTUBHOCTH KOHTYpa. CaMOMHAYKIIUSL.

32. B3aumnas unaykunus. TpancopmaTopsl.

33. MarHuTHblE MOMEHTBI aTOMOB U 3JIEKTPOHOB.

34. lna- u napamarieTu3M. MarHuTHOE MOJI€ B BELIECTBE.

35. @eppoMarHeTUKU U UX CBOMCTRBA.

36. BuxpeBoe anekTpuueckoe nosie. TOk CMeIeHusl.

377. YpaBHenust MakcBenna Juisl 3JEKTPOMArHUTHOTO TTOJIS.

38. 'apmoHMueckue KonedaHus U UX XapaKTEPUCTUKH.

39. Mexannyeckue konedanus. Kunetnueckas 1 moTeHUManbHasi SHEPrUsl Me-
XaHUYIECKUX KOJICOaHUH.

40. I'apmonmnueckuit ocumusitop. [pykuHHBIN, GU3MUECKUN U MaTeMaThye-
CKUU MasiTHUKH.

41. KonebarenbHblli KOHTYp. ['apMoHMYeckue KojeOaHus B KoJeOATEIbHOM
KOHTYpE.

42. CrnoxeHrue rapMOHMYECKHX KOJEOaHUN OJHOTO HAIpaBJICHUS U OJUHAKO-
BOU YaCTOTBHI.

43. CnoxxeHue B3auMHO MEPHEHIMKYISIPHBIX KosneOanuil. durypsl Jlnccaxy.

44. CoOoanble 3aryxarouie kosieOanus. Jlorapupmuyeckuid JEKpEMEHT 3a-
TyXaHHUs.

45. BeiHyxaeHHble koneOanus. Pe3onanc. Ilpakthueckass 3HaYUMOCTh SIBJIE-
HUS PE30HAHCA.

46. IlepeMeHHBI TOK. AKTHBHOE, PEAKTUBHOE M IIOJHOE COMNPOTUBIICHUE
BJIEKTPUYECKOM 1LIETIH.

477. Pe3oHaHC HaNPSHKEHUN U TOKOB.

48. MoIIHOCTb, BbIAEISIEMAs B LIETIH IEPEMEHHOTO TOKA.

3.3.3. BOITPOCBHI K 3AYETY u DK3AMEHY
(3-A CEMECTP)

. BonHoBsle npouieccsl. 11pooibHBIE U TOTIEpEYHBIE BOHBI.
. Ypasuenue Oerymieit Bosubl. @azoBas ckopocTh. BoaHOBOE ypaBHEHUE.
. [Ipunnun cynepno3zuuuu. UHTepdepeHus BoH.
. Ctostune BonHbL. [IlydHOCTH M y37IBI.
. 3ByKOBBI€ BOJIHBI. XapaKTepUCTHKA 3BYKOBBIX BOJIH.
. Db dext Honmiepa B akycTUKE. YIbTPa3BYK U €ro NpUMEHEHHE.
. DIIEKTpOMarHuTHeIe BOJIHBL. OnbIThI [ epia.
. HuddepennmanbHoe ypaBHEHHE 2JIEKTPOMArHUTHOW BOJIHBI.

9. DHeprus MeKTPOMarHUTHBHIX BOJH. IMIyJIbC 3IIEKTPOMATrHUTHOTO TOJIS.

10. U3myuenue numnoss. [[puMeHeHne 371€KTPOMarHuTHBIX BOJIH.

11. ®oromerpuueckue BeanurHbl. CBETOBBIE BETUYUHBI.

12. ITpunuun I'tolirenca. KorepeHTHOCTh U MOHOXPOMAaTUYHOCTh BOJH. MH-
TepdepeHIIs CBETA.

13. Metonbr Habmro1eHNi HHTEPhEPEHITUHN CBETA.

OO\ DN K~ W=
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14. atepdepenuns B TOHKUX MieHKax. [Ipumenenne untepdepeHmn cera.

15. Hudpakmus ceeta. [Tpunnun [oirenca-®Openens. Meton 300 Openens.

16. qudpaxius ot y3koit menu. {udpakimonHas pemierka.

17. IIpocTpancTBeHHas penietka. ®opmyna Bynbda-bparros.

18. Pa3pemaromas crnocoOHOCTh onTHYEeCKuX MpudopoB. [loHsTHe o rosorpa-
bumn.

19. B3aumogeiictBue cBera ¢ BemecTBoM. Jlucmepcusi cBeta. IlormomieHue
(abcopbuust) cBeta. 3akoH byrepa.

20. Dddexr Nonmiepa. M3nyuenne BaBunosa-Uepenkona.

21. Ionapuzanus cBeta. EcTeCTBEHHBIN U MOJISIPU30BaHHBIN cBET. 3akoH Ma-
moca. Yron bprocrepa.

22. ]IsoriHoe nydenpenomiuenue. [lonspuzannonsbie IpUu3Mbl U TOISPOUIBL.

23. ckyccTBEeHHaAs: ONTUYECKAs MOsApu3anusa. BpameHue miocKoCTH Nosipy-
3alUH.

24. TennoBoe uznyuenue. 3akoH Kupxrodda. 3akon Credana—bonbimana u
cMelieHus Buna.

25. ®opmyna Panes-/lxunca u [lnanka. Ontuueckas nupoMetpus. TennoBsie
UCTOYHUKH CBETA.

26. Buasl poroaddekra. 3akonsl BHemHero ¢otodddexra. YpaBHenue DitH-
mTeiHa s BHemHero ¢GoTodddexra.

27. Ilpumenenue potodrpdexra. Macca u umnyinsc potoHa. /[aBnenue cpera.

28. Teopus atoma Bogopozaa o bopy. Moaens Tomcona u Pesepdopaa. Jlu-
HeW4YaThIi CriekTp aroMma Bogopoa. opmyna banemepa.

29. Iloctynatel bopa. Onbitel ®panka u I'epua. CriekTp aTroma BOIOpoOaa MO
bopy.

30. DneMeHTBI KBAaHTOBOM MEXaHUKHU. KopmycKynsipHO-BOJIHOBAs IpUpoOJIa Ya-
ctull BemiecTBa. Hekotopeie cBoiicTBa BoJIH Ae bpoitnsa. CooTHoIIEHHE Heolpee-
neHHocrei ['etizenoepra.

31. BonnoBas gynkius. Ypasuenue [lpeaunrepa.

32. [lpuHIMN TPUYMHHOCTH B KBAHTOBOW MeXaHUKe. J[BH>KeHHE CBOOOIHOM
YaCTHULIBI.

33. Yactuiia B OAHOMEPHOM «IOTEHUUANbHOU siMe». lloHsATHE O JTMHEWHOM
FapMOHUYECKOM OCLUIUISATOPE.

34. ATom Bomopoaa B KBaHTOBOW MexaHuke. KBaHToBble uncia. CnuH 3iek-
TpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

35. [lpunuun Ilaynu. Pacnpenenenue 3JeKTPOHOB B aTOME TIO COCTOSIHUSIM.

36. Ilepuoauueckasi cucteMa 3JieMeHTOB MeHeneeBa. PeHTreHOBCKue Criek-
Tpbl. MONEKYJIApHBIE CIEKTPHI.

37. KomMOuHaIIMOHHOE paccesiHUe CBETa.

38. [Tornomenue. CHOHTaHHOE U BBIHYKJICHHOE H3NydeHue. JIazepsl.

39. IlonsiTe 0 30HHOU Teopun TBEPABIX Tell. [[onTynTpoBOAHUKHA n - THUIA U P -
tumna. KoHTakT IByX METaJIJIOB.

40. KOHTaKT 3J€KTPOHHOTO U JABIPOYHOr0 MOJIYNpPOBOAHUKOB. Junon. TpaH3u-
CTOP.

41. DneMeHThl GU3UKK aTOMHOTO siipa. Pasmep, cocTtaB u 3apsij siapa.
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42. JlepekT Macchl ¥ SHEPTHUS CBSA3U AIPA.

43. SInepubie cuiibl. Monenu sapa.

44. PaagnoakTUBHOE M3TYyYECHHE U €r0 BHUJBl. 3AKOH PaJUOaKTHUBHOTO pacraja.
[IpaBuia cMenieHus.o- pacmaj, 3- pacmaj U UX CBOWCTBA.

45. 'amma — U3JIy4eHHE U ero cBocTBa. MeTOobl pErucTpaluy U3JIyYECHH.

46. SlnepHble peakiiMu U KX OCHOBHBIC TUIIBI. SlIepHbIE peaKIuu Mo JeHCTBU-
€M HEUTPOHOB.

47. llenHas peakuus AeneHus. SnepHas sHepreTuka. Peakiusi cuHTe3a aToM-
HBIX sijiep (CUHTE3 JIETKUX SJED).

48. DOnemeHTapHble yacTulbl. KocMuueckoe usiydyeHue. MIOOHBI U ME3OHBI.
Cxema ux pacraja

49. Tunsl B3aUMOJICUCTBUS PJIEMEHTAPHBIX YaCTUL. YaCTHUIIbI U aHTUYACTHUIIBI.

3.3.4.1.9K3AMEHAIIMOHHBIE BUJIETHI
(1-1 CEMECTP)

OI'bOY BO «/larectaHCKui TOCYJapCTBEHHBIM TEXHUUECKUN YHUBEPCUTET

JucuunivHa dusuka

HanpasieHue noaroToBku 0aKajaBpoB
12.03.04 — «BuoTexHU4YeCKNe CHCTEMbI U TEXHOJOTHH))
npoduiab «bHOTEXHUYECKHE U MEIUIIMHCKUE aIlapaThl U CHCTEMbI»

Kadenpa ®uzuku_Kypc 1 Cemectp 1

9K3AMEHAIIMOHHBINA BUJIET Ne 1

JK3aMeHaTOp: I.T.H., Axmenon [".S1.

YTBepxaeH Ha 3acefannu Kadeapbl Pu3uku (mpoTokos Ne OT )

3aB. kadeapoii: I.T.H., Axmenos [.4.
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DK3aMeHalMOHHBIN OmieT Ne2
1..
2..
3..

DK3aMeHaMoHHbIN orneT Ne3
1..
2..
3.

DK3aMeHaMOHHEIN OmieT Neod
1..
2..
3.

DK3aMeHaIMOHHBIN OmiteT NeS
1..
2..
3..
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