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Pa6ouas nporpaMmma AUCUMIIMHBI pa3paboTaHa B cooTBeTcTBUU ¢ PI'OC BO as151 peanusyembix
OCHOBHBIX NpO(QecCHOHaJbHBIX 00pa3oBaTesJbHbIX NPOTPaMM BbICIIEr0 00pa3oBaHUA IO
HanpaBJIEHUIO MOATOTOBKHU / CIeuaJIbHOCTHU 04.03.01 «XuMusi» (mporpamMmma

6akasiaBpuaTa), yTBepKJAeHHOro nprukazomM MuHo6pHayku oT 17 utosis 2017 r. Ne671.

l'op (roasl) npueMa Ha o6y4yeHue 2021/2022



1. Mecto aucuunaunsl (Moays) B ctpyktype OOII: 6azoBast yactb OIOII

2. [lnaHupyemble pe3yibTaTbl 00y4eHUs N0 AUCUUILIMHE (MOJYJII0), COOTHECEHHbIE C IJIAHUPYEMbIMU pe3yJibTaTaMU OCBOEHUSI 06pa3oBaTeibHOU
nporpaMMbl (KOMIIETEHIIUSIMHU BbINYCKHUKOB). COOTBETCTBUE Pe3yJbTaTOB 00ydeHUs 1o AJaHHoMY 3jieMeHTy OIIOII pesysbTaTam ocBoeHus OIOII
(B popme komneTeHuda - 3YB) ykazaHo B O61elt xapaktepuctuke OIIOII.

KoMnereHuus

WHAMKaTOp AOCTHKEHUA

[I1anupyemble pe3y/ibTaTbl 00y4eHHUs N0 AUCHUILIMHE (MOAYJII0)

OIIK-4.Bb Cnoco6eH nJia-
HUPOBATb PabOTHI XU-
MUYeCKOM HallpaBJieH-
HOCTH, 06pabaThIBaTh U
WHTEPNPETHUPOBATD MO-
JlydeHHble pe3yJibTaThl C
HCII0JIb30BAHUEM TEO-
peTUYeCcKHUX 3HAaHUU U
NpaKTUYECKUX HABBIKOB
pellleHUsI MaTeMaTHye-
CKUX U pU3UYECKUX 3a-
Jag

OIIK-4.B.1 UcnosbsyeTt
06a30Bble 3HAHUS B 00J1aCTH
MaTeMaTUKH U QU3UKU NpU
IJIAHUPOBaHUU paboTt
XUMUY€eCKOW HaNpaBJIEeHHOCTHU

3HaTh: OCHOBHbIE METO/Ibl pellieHUs 3a/ja4 Kypca o61eil QU3UKU

YMeTh: UCI0/1b30BaTh MOJIydYeHHble 6a30Bble 3HAHUA pa3zesioB MexaHUKa U JJeK-
TpoOMarHeTusM Kypca ob6iieid ¢U3uKu NpU BbIGOpe PU3UYECKUX METO/0B U3yUEHUS
XUMHYECKUX 00'bEKTOB

YMeTh: MCNO0/1b30BaTh MOJIydYeHHble 6a30Bble 3HAaHUA pa3fesioB MexaHUKa U JJek-
TPOMarHeTU3M Kypca o61ei GU3NKU NpU UHTepNpeTaluy pe3ybTaTOB PU3UYECKUX
MeTO/I0B UCC/IeJ0BAHUSA XUMUYECKUX 0O'bEKTOB

BiiageThb: HaBbIKaMU Bbl/iesieHUs] GU3UUECKOM COCTABIAIIEN B XUMUYECKUX 3a/la4ax
C IOCJIeAYIOLIMM UCN0JIb30BaHUEM CTaHAaPTHBIX NOAXO0/A0B pellleHUsl TaKUX 33/Jja4 B
dusuke

OIIK-4.b.2 OueHuBaeT BO3-
MOXKHble HCTOYHHUKH OLIHOOK
IpU NpoBeAeHUU GU3UUECKO-
ro 3KCIepUMEHTA U
JIOCTOBEPHOCTD JIaHHBIX

3HATh: UCTOYHUKH OLIMOGOK OCHOBHBIX GU3UYECKUX METO/I0B, UCI0JIb3yEeMbIX IIPU pe-
IIeHUHU XUMUYECKUX 3aJja4

YMeTh: oLleHUBAaTb KOPPEKTHOCTb 3HaYeHUH GU3NYeCKUX BEJIUYUH, 10J1y4aeMbIX IKC-
neprvMeHTaIbHO

YMeThb: olleHUBaTh BO3MOXKHble UCTOYHUKHU OIIMOOK M JJOCTOBEPHOCTb IMOJIyYeHHBIX
JIaHHBIX

BiageTh: HaBbIKaMU MPAKTUYECKON pabOThI C PU3UYECKUMU IPHUOOpPaAMHU

OIlIK-4.b.3 Ilpennaraet Mare-
MaThdeckue U (uaum) ¢usude-
CKMe MOJeJd XHUMHYECKHUX
POIeCCOB

3HaTh: TUNHUYHbIEe GU3UYECKHUE MO/IE/H, UX OTPAaHUYEHUS U I'PAHUIIbI UX TPUMEHUMO-
CTHY NIPY ONMCAaHUN MeXaHUYeCKHUX U 3JIeKTPOMarHUTHBIX IBJIeHUHN

3HaTh: OCHOBHbIe MeXaHUY€eCKHe U 3JIeKTPOMarHUTHbIE SIBJI€HHUS, a TaKXKe MeTO/bl UX
TEOPEeTUYECKOr0 ONMMCAHUS U CIOCOOBI UCM0JIb30BaHUS B GU3NYECKUX TPUOOpax
YMeThb: IpOBOJUTD aHA/IU3 U allIPOKCUMAL M0 Pe3yJIbTaTOB pU3NYECKHUX ONBITOB

3. 06'beM JUCHUIIMHBI (MOAYJIS1) COCTABJSAET 5 3a4eTHBIX eJuHUIL, Bcero 180 yacoB, u3 koTopbiX 114 yacoB cocTaB/isieT KOHTAKTHasi paboTa CTy-
JleHTa c npemno/iaBaTesieM (36 yacoB 3aHATHUSA JIEKLIMOHHOTO THIA, 36 4aCOB 3aHATHS CEMHUHAPCKOT0 TUNA, 36 4acoB - JlabopaTopHbIe paboThI, 6
4acoB — MPOMEXYTOYHbIN KOHTPOJIb YCIIEBAEMOCTH ), 66 4aCOB COCTABJISIET CAMOCTOSITE/IbHASA paboTa CTy/eHTa
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4. Bxo/iHble Tpeb6OBaHHS AJ1s1 OCBOEHUS AUCHHUIIMHBI (MOAYJIs), IpeABapUTe/bHbIE YCI0BUS.

O6yuatrouics Ao/KeH

3HaTh: 6a30Bble 3aKOHbI U TOHSATUS Cl)I/IBI/IKI/I 1 00'beKTax HN3y4Y€HHA, UMETDb IIpeACTaBJIEHHEe O MEeTOAaX NCC/IeI0BAHHU A, COBPEMEHHDbIX KOHICIIHNAX,

JIOCTHKEHUSIX U OTPAaHUYEeHUAX QUBUKY;
BJilaaeTh 0CHOBaMM MeTO/I0JIOTMU HAYYHOTO NO3HAHUSA Pa3/IMYHbIX YPOBHEHN OpraHu3alnuy MaTepUH, IPOCTPAHCTBA U BpeMeHU

5. CopeprkaHue AUCUUIIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMmeHoBaHMe M KpaTKoe cogep- | Bcero B ToM 4ucie
»KaHuUe pa3jesioB U TeM AMCIMII- (uacsi)
JIUHBI (MOAY.If), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAEeCTBMH Cc npeno- | CamocrosaTe/bHas pa6o-
JiaBaTeJieM), 4achl Ta 00yYaloLerocs, 4achol
¢dopma npomeKyTOUHOM aTTECTA- 13 HUX W3 HUX
IIMHY N0 AUCHUILUIMHE (MOAYJII0)
o - Y4eGHble 3a- Bcero X " Bcero

2 5 = HSITHS, Ha- = o

o %

= 3 = npaBJieHHbIE = s

Q. )

o < ™ Ha [poBeJie- 2 =9

~ jes] ] ~ = [«§]

= S| 3 = HUe TeKyllle- o .

7 = o = S T

Q ) g, o ro KOHTPOJIS = s

S o o & ) 9

® w & 0 ycneBaeMo- s o

= = g, S, s 5 S

R © ® S o CTH, IpOMe- S g 5 5

o B == < 5 KYyTOYHOH 3 3 o E

N & MmN & = N aTTecTaluu Mm m E o=
KnHemartrka 20 6 6 12 8
JInHaMMKa 30 6 6 12 24 6
3aKOHbI COXpaHEHUS B MeXaHUKe 24 6 8 4 18 6
JJIeKTpOCTaTHUKaA 28 10 6 2 18 10
JJIeKTpOAMHAMHUKa 42 8 10 18 36 6




[IpoMexyTo4yHasda atTectanuda 3a4em | 36 6 6 30
9K3aMEH

HToro 180 36 36 36 4 114 66
Ne JIP HauMeHoOBaHuUe J1a60paTOPHBIX pa6oT (M0 BBIOOPY NpenojaBaTeJif)

31 Onpepenenue koapdueHTa BHYTPEHHETO TPEHUS XKUAKOCTH 110 MeToAy CTOKca

10a [IpoBepka 3aKOHOB BpalllaTeJbHOTO JBUKEHUS TBEP/Or0 TeJsia Py noMouyd MassiTHHKa O6epbeka

15 OnpepesieHMe MOMeHTa UHEPLIUU MassTHUKA MakcBeJia

11 OnpeseneHve MOMeHTa UHEPL WU TeJl U IpoBepKa TeopeMbl lllTeliHepa MeTOLOM KPyTHUJIbHBIX KOJIeOaHUM
12 OnpegesieHre MOMeHTa UHEPLUHU KoJleca

13 OnpejgesieHre CKOPOCTU MYJIU IPY MOMOIIU GAJIMCTUUECKOTO MasiTHUKA

14a OnpejesieHre CKOPOCTH MYJIM C TOMOLbIO 6AIMCTUYECKOTO KPYTUJIbHOIO MasiTHUKA

1 JJIeKTpHUYecKoe IoJie

2 [locTOSIHHBIN TOK

53 M3yyeHre MarHMTHOTO M0JIS BUTKA C TOKOM

54 M3MepeHre HAMarHU4YEHHOCTHU NOCTOSIHHOI'O MarHMTa

63 JJieKTpoMarHuTHasi UHAYKIUA. 3akoH Papajiest. BuxpeBoe ajieKTpuyeckoe mnoJie

90 3aBUCUMOCTb CONIPOTUBJIEHUSA OT TeMIIEPATYpPbI

70 dddekT Xosia

6. 06pa3oBaTe/ibHbIE TEXHOJIOTUH:
-penojaBaHye JUCLHUIINH B GOopMe aBTOPCKUX KYpPCOB [0 IporpaMMaM, COCTaBJ€HHbIM Ha OCHOBE pe3yJIbTaTOB UCCJIe[0BaHUN HAayYHbIX
ko MI'Y. Jlekijuu 4MTalOTCS C UCNOJb30BaHUEM BCETO J€MOHCTPAIMOHHO-OMBITHOTO 000py0BaHUs KabMHeTa GU3UYECKUX JEMOHCT-
panuii pusmyeckoro pakysabteta MIY, ¢ npuB/iedeHUEM NPU HEOOXOAUMOCTU MYJbTHMEAUWHBIX BO3MOXXHOCTEN M MPOEKIIMOHHOI0 060-
pyZOBaHUS.

7. Y4e6HO-MeTOAUYeCKHE MaTepHUaJIbl JJIs CAMOCTOATE/IbHOM paGoThl IO AUCIHMILINHE (MOIYJII0):
3aaHuA JJ1 CaMOCTOSITeJIbHON IPOBEPKH YPOBHS YCBOEHHUs MaTepHaJia

Pazgen «MexaHuka»
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1. Papguyc-BeKTOp YaCTULbI ONPe/esIeTCS BbIpXKEHUEM I = 3t2-ex+ 4t2-e, + 7-e, (M). BeoluUCaUTD a) Ny Th S, IpOieHHbIN YacTuLel 3a nepBbie 10 ¢
JIBMKeHHUs, 6) MOAyJib llepeMeleHUs |Ar| 3a 3To BpeMs, 8) 06'bICHUTD I0JIY4YeHHbIN pe3yJ/ibTarT.

2. KoMImOHEeHTBI CKOPOCTH 4aCTHULbl U3MEHATCA CO BpeMeHeM 1o 3akoHaM: Vy=A-coswt, Vy, = A-sinwtu V,=0, rae A u w — KoHcTaHTBL. HaliTu Mo-
ZlyJIb CKOPOCTH YaCTHUILb], MOAYJIb YyCKOPEHHS, @ TAKXKe YT0oJl MeX/ly BEeKTOPaMU CKOPOCTHU U YCKOpeHUsl. Ha ocHOBaHMM N0JIyYeHHBIX pe3y1bTaTOB
CZIeJIaTh BBIBOJ| O XapaKTepe ABWXKEeHUA 4aCTULbL.

3. OLeHHUTD YaCTOTY BpallleHHsI ¥ YyCKOPEeHHE 3JIEKTPOHA B aTOMe BOZopo/ia B Mojiesik Bopa, npuHsB paguyc opouTsl r= 10-10 M. 3apsi ajieKTpoHa e
=1,6-10-19 K1, macca astekTpoHa me==9,1-10-31 kr. JiekTpuyeckas noctosiHHas cuctembl CH €= 8,85:10-12 @ /m.

4. KakoBbl HOpMaJIbHOE ¥ TAHTE€HIUAJIbHOE YCKOPEHUS 3JIEKTPOHA, KOTOPBIH JBIKETCS B COBMNA/IA0IUX [0 HANIPABJIEHHUIO 3JIEKTPUYECKOM U Mar-
HUTHOM n0Jiax? PaccMoTpeTh /iBa ciy4as: 1) CKOpOCTb 3JIeKTpOHA HallpaBJieHa B/I0JIb [10J1eH U 2) CKOPOCTh 3JIEKTPOHA HallpaBJieHa IepleHIUKY-
JIIPHO K HUM

5. «MamwuHa ATBy1a» (IpU6Op JJ1s1 H3yYEeHHS 3aKOHOB PaBHOMEPEMEHHOTO JABUKEHHS) IIPECTaBJsAET CO60M CUCTEMY C IByMs TPy3aMH OJUHAKO-
BOM Macchl M, cBI3aHHBIMU HUTBIO IEPEKUHYTOMN Yepe3 MacCUBHBIHN 6J10K paguyca R (cM. puc.). Ecaiu Ha 0jMH 13 TPy30B N0JIOKUTb HEGO/IbILION
IPY3MK M, TO CUCTeMa IPUJET B YCKOPeHHOe ABHKeHHe. [lycTh 3KcnneprMMeHTa/IbHO U3MepeHHOe YCKOpeHHe IepBoro rpysa 0Ka3aloCh paBHBIM a.
OnpepesvThb 10 3TUM JJaHHBIM MOMEHT MHepLUH 6Ji0Ka [. CYMTaTh, YTO HeBecOMas U HepacTsKMMasi HUTb He CKOJIb3UT 110 6JI0KY, a caM 6JI0K
BpallaeTca 6e3 TpeHus.

6. [loTeHIMaIbHAS SHEPTHUS YaCTULbI, HAX0ALIEeHCs B LIeHTPaIbHO-CHMMETPUYHOM CHUJIOBOM I0JIe, UMEeT BU/;:

Ur)=a/r:-b/r,

rie a u b - noysoxuTebHble KOHCTAHTHI. @) HallTh 3HaYeHUe ro, COOTBETCTBYIOLee pABHOBECHOMY I10JIO’KEHHUIO YaCTHULbl, 6) BbIACHUTD, YCTOWUYHU-
BO JIU 3TO NOJIOXKEHUE, 8) HAUTH MaKCMMaJIbHOe 3Ha4eHHe CUJIbl NPUTSKEHUS, 2) U300pa3uThb rpaduky 3aBucuMocTH U(r) u Fi(r) - npoekuuu cu-
JIbl HAa PaILyC-BEKTOP T.

7. lloTeHIMa/bHAsA 9HEPTHUs YacTUullbl UMeeT BUA U = (x/y —y/z)-a, rie a - KoHcTaHTa. HalTH cuity, eWCTBYIOIYIO Ha YaCTUILY KaK GpYHKI[UIO KO-
OpAMHAT.

8. /lBa npoToHa c s3Hepruel T = 0,5 MaB KakJpli1 JIETAT HaBCTpedy APYT APYTY U UCHBITBIBAIOT «J1060BOE CTOJIKHOBEHHEY. JI0 KAKOrO MUHUMAaJIb-
HOT'0 PACCTOSAHUS I'min OHU MOTYT COJIM3UTLCS, €CJIM yYUTBIBATh TOJIBKO 3JIeKTPUYeCKOe B3aUMO/eICTBHE MeX/AY HUMU?

9. OgHOpOAHBIM cTEp:KeHDb AIUHOM | = 0,85 M MOKeT CBOGO/[HO BpalllaThCsl BOKPYT TOPU30HTANbHOM OCH, TPOXOAsAIIel yepe3 ero koxell. Kakyio
MHUHHMaJIbHYI0 CKOPOCTbh HEOOXOAMMO COOOLIMTh HUXKHEMY KOHILY CTE€P>KHS, YTOObI OH CZeJ1a/l IOJHBIA 000pOT BOKPYT OCH. B MCXOAHOM 1OJ10Ke-
HUM CTep>KeHb NOKOUJICH.

Pasgesn «3nekTpoMarHeTusm»

1. Onpe,aeJme HallpAXEHHOCTb 3JIEKTPHUYECKOI'O I10JIA E Ha ocH TOHKOTO PaBHOMEPHO 3apAXKEHHOI'o ANCKa paguyca R. HOBerHOCTHaH IJIOT-
HOCTb 3apdaa AWMCKA pdBHA G.



2. OnpefeIUTh pa3HOCTb NOTEHIMAIOB AP MeX/y [ ByMs KOaKCUaJbHbIMU UJIUHAPaMHU paauycoB R1 u R2, paBHoMepHO 3aps-

*KEHHBIMU POTUBOMOJIOXKHBIMU 10 3HAKY 3apsAAaMHU C IMHENHOU MJIOTHOCTBIO A. KpaeBbiMU 3¢ dekTaMu npeHeObpeyb.

3. [losiy4uTh BeIpaXKeHUs [J1s 3J1IeKTPOEMKOCTH: a) JIOCKOT0 KOHZeHcaTopa C MJIOLa/ibI0 IJIACTUH S M paccTossHUEeM d MexAy HUMHU; 6) UIUH]-
pudeckoro (Ha eAMHULY AJWMHBI). Paguycel uuanHapoB R1 u R2; B) cdepuyeckoro koHgeHcaTopa ¢ paguycamu cdep R1 u R2; R2 > R1. Konjgenca-
TOPBI 3aN0JIHEHB] JU3JIEKTPUKOM C AU3JIEKTPUYECKOU IPOHULAeMOCTBIO &.

4. OnpezevTh 3aBUCUMOCTH ((t) 3apsia OT BpeMeHHU Ha KOHJeHcaTope éMKocTH C Ipy MOJAKJII0YeHUH ero yepes ConpoTuBIeHre R K HCTOYHUKY
nuTtaHud c I/IC e. [loctpouTs rpaduk q(t). OnpesesnTh MakKCUMaJbHOE 3HaYeHHe TOKa NPU 3apsiKe KOHJeHcaTopa.

5. Paguycel 06k1aZi0k chepudeckoro KoHJieHcaTopa paBHbl a M b (a <b). [[pocTpaHcTBO MexAy 00KJIaZjKaMH 3all0JIHEHO BELIECTBOM C IPOHUIIae-
MOCTBIO € U y/ieJIbHOW IPOBOAMMOCTBIO G. [lepBOHaYa/IbHO KOHZIEHCATOP He 3apsKeH. 3aTeM BHyTpeHHel 00K/1ajKe coobuiaerca 3apas q0. Han-
TH: a) 3aKOH U3MeHeHHU 3aps/jia  Ha BHYTpeHHel o6k/1a/ike, 6) KoJiMuecTBO Tema Q, BblAe MBIlIeecs IPU pacTeKaHUM 3apa/a.

6. /lBa NpsAMOJIMHENHBIX JJIMHHBIX IPOBOJHUKA PACloJI0KeHbl IapasjiesibHO Ha paccTosHUM | = 15 cM apyr ot gpyra. [lo npoBogHUKaM TeKYT TO-
knl11=70Awunl2 =50 A B n1poTUBONOJIOXKHBIX HaNpaBJaeHUsAX. HAaMTH MHAYKIIMI0 MarHUTHOTO 10Jisd B B TOUKe, HaXoAs1elcss Ha pacCTOAHUU rl =
20 cMm ot nepBoro ¥ r2 = 30 ¢cM OT BTOPOr0 NPOBOJHUKA.

7. 0fHO3apsaAHble MOHbI aprOHa Pa3rOHAIOTCA B 3JIeKTpUYecKoM noJie HanpspkeHueM 1000 B v 3aTem nonaZatoT B eplieHAUKYJIAPHOE UX CKOPO-
CTH MarHUTHOe noJie ¢ uHAyknuen 1 T, rae pasaensaoTcs Ha ABa nydka. [lepBoMy cCOOTBETCTBYET OKPY»KHOCTb paauyca R1 = 27,4 MM, BTOpoMy -
paguyca R2 = 28,9 mM. Onipeie/iIMTh OTHOCUTEJIbHbIE MAaCChl 3TUX U30TOIIOB.

8. B ogHOpOoAHOM MarHUTHOM noJie ¢ uHAyknred B = 0,02 T paBHOMepHO BpalllaeTcsl BOKPYT BEPTUKAJIbHOU OCU TOPU30HTAJIbHBIN CTEPKEHb
JavHou | = 0,5 M. Ock BpallleHUA TPOXOAUT Yepes3 KOHell CTePHA NapaJijleJIbHO IMHUAM MarHUTHOW HHAYKI UK. ONlpefie/IUTh YIJIOBY0 CKOPOCTh
BpallleHUs CTEPKHS, IPYU KOTOPOW Ha KOHL|aX CTEP>KHS BO3HUKAET pa3HOCTb noteHuuasno U = 0,1 B.

9. lnvuHHasa ABYXNPOBOAHAS JIMHUS MUTAHUS Harpy3Ku c conpotuBieHreM R = 10 OM o6s1agaeT uHAYKTUBHOCTBIO L = 0,1 M['H. HaiiTu 3aKko0H Ha-
pacTaHus CUJIbl TOKA B Harpy3Ke MpU 3aMblKaHUU Lenu. OnpesesiMTh BpeMs HapacTaHus Toka 11 u t2 go 3HadyeHui 0,510 u 0,7510 cooTBeTCTBEH-
Ho, rzie 10 - ycTaHOBUBILIeecs 3Ha4YeHKe CUJIbl TOKA B Ljenu. CpaBHUTE 3TH 3HAYEHHS.

JlutepaTtypa /11 CaMOCTOATEJNbHOU pabOThI:
1. A.B.3oteeB, A.A. CkasgHKUH. JIeKIIMU 10 Kypcy o61iedt ¢usnku. MexaHuKa. JJIeKTpU4YeCcTBO U MaruetusM. U3 a-so @unumana MI'Y um. M.B.
JlomoHocoBa BT. baky, 2014, - 242 c.
2. [ILK. Kamkapos, A.B. 3otees, A.H. HeB3opoB, A.A. CK/IIHKUH. 3a/1a4H N0 Kypcy 0611eil PU3UKHU C pelieHUsIMUA. MeXaHUKa. JJIEKTPUUYECTBO U
MarHeTtusM. U3a-so @unumana MI'Y um. M.B. JlomoHocoBa B r. baky, 2009, 178 c.

8. PecypcHoe obecneyeHnue:
e [lepeyeHb OCHOBHOM M BCIIOMOTaTeJIbHOM y4eOHOM JINTePATyPhl KO BCEMY KYpPCY

OcHoOBHasd MTEpaTypa

1. ILK. Kamkapos, A.H. EbumoBa. MexaHuKa U ajieKTpoMarietusm. M., usa. MI'Y, 2010.
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2. HorpemHoctu skcnepuMenTa. A.U. EpumoBna, A.B. 3oTeeB, A.A. CKISTHKUH

Jono/IHUTE/IbHAA JINTEPATypa

1. WU.B. CaBesbeB. Kypc obieit ¢usuku. T. 1, 2. M.: Dusmataut, 1998 u ap. usa.
2. C.J.XaukuH. Pu3nyeckKre 0CHOBbI MeXxaHUKH, M., 1971 v nocieaywoe u3jaHusl.
3. C.I.KanamHukoB. dnekTpuiyecTBo. M., 1985 u nocieayroniye u3gaHusl.

9. I3bIK MpenojaBaHusl — pyCCKUH

10. [IpenopaBatenu: K. ¢.-M.H., foneHT, 30TeeB AHApel Biagumuposuy, kadepa o611eit U3UKU U MOJEKYISIPHOUN 3JIEKTPOHUKU PU3UYECKOTO
daxynbTeTa MI'Y, zoteyev@inbox.ru, 495-939-30-27

®DOoHABI OLLEHOYHBIX CPECTB, HEOGX0AUMBbIE /ISl OLLeHKHU pe3y/IbTATOB 00y4eHUus

O6pasLbl OLEHOYHBIX CPE/CTB A TeKyLlero KOHTPoJIl yCBOEHUS MaTeprasia M IPOMeXXyTOYHOM aTTeCTallMu — 3a4eTa U 3Kk3aMeHa. Ha sk3ameHe
IIpOBepsIeTCs AOCTHXKEeHHEe IPOMEXKYTOYHbIX UHANKATOPOB KOMIIETEHL[UH, NepeYuCcIeHHbIX B 1.2,

06 pa3iibl KOHTPOJbHbIX BOIIPOCOB

YTo Ha3bIBaeTCA MTHOBEHHOU CKOPOCTBIO MaTepUaJIbHOU TOYKU?

ChopmynupyiiTe 3akoHbl HbI0TOHA U paccKakUTe 0 FpaHUIaX IPUMEHEHUS 3TUX 3aKOHOB.

[laliTe onpeziesieHUs NOHATUNA UMITyJIbCA U MOMEHTA UMITyJ/IbCa /11 MaTEPUAJIbHOM TOYKHU U /1 TBEPAOTO TeJIa.
ChopmynupyiiTe 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCa JIJIsl CUCTEMbI MaTepHUaIbHBIX TOUYEK U JJis TBEPAOTO TeJa.

Kakue cusibl Ha3bIBalOTCS KOHCEPBAaTUBHBIMU? [IpuBeinTe NpUMepbl KOHCEPBATUBHBIX U JJUCCUMTATUBHBIX CHJI.

Kakune BUbI coylapeHri Ha3bIBalOTCA aOCOIOTHO YIIPYTUM M a0COJIIOTHO HEYNIPYTUM yAapoM?

YTo Takoe «BpalaTeJabHOe JBUKEHUE TBEPLOTO Tesia»?

3anUIlUTe «ypaBHEHHE MOMEHTOBY JIJIsl CUCTEMbI MaTepHUaibHbIX TOYEK (TBEPAOTro Tesa) OTHOCHUTEbHO HenoABW»KHOU B UCO Touku npo-
cTpaHcTBa. OTHOCHUTEJIBHO OCH, IPOXOJAL e Yepes 3Ty TOUKY.

9. /[laiiTe onpejesieHMe MOMEHTA UHEPLIUU TBEPJOrO0 TeJla OTHOCUTEJIBHO OCH.

10. CbopmMyiupyiiTe OCHOBHOU 3aKOH JJMHAMUKH BpalllaTeJbHOTO ABUKEHUS TBEPIOr0 TeJla OTHOCUTEbHO HETOABUXKHOM OCH.
11. CopmynupyiiTe Teopemy ['tolireHca - lllTefinepa.

12. PaccyuTaiTe MOMEHT UHEPILUU TeJIa 10 YKa3aHUI0 IIpernogaBaTelis.

13. OnumurTe yCTPOKUCTBO J1Ia6OPAaTOPHOU YCTAHOBKH.

PN W
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14. PacckaxvTe 0 OpsiAKe BbINOJHEHUS JIaOOPaTOPHOUM paboThl U IPOBEJEHUSI U3MEPEHUM.
15.YTo0 Takoe 3/IeKTpU4ECKUN TOK?

16. CpopmynupyiiTe 3akoH OMa /711 OJHOPOJAHOTO y4acTKa LieMnHu.

17.4Yt1o Takoe 3/IC?

18. CpopmynupyiiTe 3akoH OMa a5 ydyacTka uenu c I/C.

19.YT0 Takoe 3JIeKTPOEMKOCTh?

20.YeMy paBHa 3Heprus 3apsHKeHHOro KOHJeHcaTopa?

21. /laiiTe onpe/ie/ieHHe BEKTOpPAa MAarHUTHOM UHAYKLUU.

22.ChopmysnupyiTe 3akoH buo-CaBapa-Jlansaca.

23. Kak onpeie/IMTh BeJIMYMHY Y HamnpaBJieHUe cubl JlopeHna?

24. Kak HaT¥ MarHMTHY10 UHAYKLUIO HA OCU BUTKA C TOKOM?

25.4t1o Takoe adpdekT Xosna? Ot yero 3aBucut 3/1C Xosna?

26.YTo no3BosigeT onpeeUTh 3HaHHWE IOCTOSAHHOM X0J1J1a /11 JAaHHOTO MaTepuraJsa’?

Bonpocsl K 3K3aMeHy

1. KuHeMaTuka MaTepUasibHOU TOYKUA. OCHOBHBIE MOHATUSA. JINHEUHBIE U YTJI0Bble XapaKTePUCTUKHU JIBUKEHUS.

2. /IBuxkeHMe 10 OKPY>KHOCTU. CBSA3b IMHEWHOW U YTJI0BOU CKOPOCTH. YCKOpeHUe NPpU KPUBOJIMHENHOM JIBUKEHUU.

3. KuHeMaTuka abcositoTHO TBEpAOTro TeJa. [locTynaTesibHOEe U BpalllaTe/ibHOE JIBU:KeHUe. [li1ockoe ABMKeHUe TBEPAOTO Tesia. MrHOBeHHas
OCb BpallleHuU4.

4. JluHaMHKa MaTepUasbHOU ToYkU. Cusia. 3akoHbl HbloToHa. MHepTHas Macca Tea.

5. Tpetuii 3akoH HetoToHa. Cujibl B MexaHUKe. [[pUHIIMI OTHOCHTEbHOCTU [anues.

6. lleHTp Macc cucTeMbl MaTepUaJIbHbIX TOYEK U TBEPAOI0 Tesla. YpaBHEHUe ABUKEeHU LileHTpa Macc.

7. MowmeHT cubl. MomeHT uMnysbca MT, cucteMbl MT v TBEpAoro Tes1a. YpaBHeHHe MOMEHTOB /11 CUCTEMbI MaTepUA/IbHBIX TOYEK U TBEp-
Jl0TO TeJia.

8. MowmeHT cusibl. MoMeHT umnyJsibca MT, cuctembl MT u TBEporo Tesia. OCHOBHOe ypaBHEHUEe JMHAMUKY BpallaTeJbHOI'0 JBUKEHUS TBED-
Jl0TO TeJia.

9. MoMeHT UMITyJibca TBEPAOr0 TeJla OTHOCUTEJbHO OCU. MOMeHT uHepL UM TBEpAOro Tea. [[puMep pacyéTta U npuMeHeHUs TeopeMbl ['10i-
redca-lllteiHepa.

10.MoMeHT UHepLUHU TBEPAOrO Tesa. PacyéT MOMEHTOB HHEePL MU AYCKa U cTep:kHA. [[puMep npumMeHeHus TeopeMsl ['torireHca-lllTeliHepa.
11.YpaBHeHVe MOMEHTOB [JI1 CUCTeMbl MaTepUaJIbHbIX TOYEK U TBEPAOI0 Tesld. YpaBHEHHME MOMEHTOB B CUCTEeMe LieHTpa Macc.

12.1ls1ockoe aBMXKeHUe TBEpAOro Tesa. [[puMep npruMeHeHUd 3aKOHOB JUHAMUKU K [IJIOCKOMY [ BMXKEHUI0 TBEPAOTO TeJla: CKaTblBaHUeE 11-
JIMH/Ipa M0 HAKJIOHHOM MJIOCKOCTH.

13.[lnockoe ABUKeHUe TBEpAOro Tesa. [I[puMeHeHVe 3aKOHOB AMHAMUKU U KUHEMAaTUKHY Ha IpUMepe KaueHus 00py4ya 10 HAKJIOHHOM IJIOCKO-
cTu. KuHeTH4YecKast 3Heprus Npu MJa0CKOM JIBUKEHUHU.
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14.3aK0H coxpaHeHUs UMIyJibca. PeakTUBHOe JBHKeHHe. YpaBHeHHe MellepcKoro. 3aKOH COXpaHeHUs MOMEHTa UMIIYJ/IbCa.

15.MoMeHT UMy ibca TBEPAOTO TeJsa. 3aKOH COXpaHEeHUs MOMeHTa UMITyJibca A cucteMbl MT u a1 TBEpAoro Tea.

16.Pa6oTa cuJbl IpU NOCTYNATEeJbHOM U BpallaTeJbHOM JBHKEHUAX. MexaHu4YecKas 3Heprus - KWHeTH4ecKas U NoTeHnuaaibHasA. CBA3b CUJIbI
Y IOTEHI|MAJIbHOU 3HEePTUHU.

17.Teopema o KUHeTHUYeCKOU 3Hepruu. KoHcepBaTUBHBIE U HEKOHCEPBAaTHUBHbBIE CUJIbL. CBA3b CUJIBI M TOTEHLMA/IbHOM S3HEPTUH.

18.TeopemMa 0 KOHCEPBATUBHOCTHU LieHTPaJIbHBIX CUJI. [loTeHLMa/IbHasd 3Hepryua NpyU rpaBUTALMOHHOM, 3JIeKTPOCTAaTHYE€CKOM U yIIPYrOM
B3aMMO/IeHCTBHUAX.

19.Pa6oTa B noJie ieHTpa/bHbIX cUJL. [loTeHIIMaibHasA 3Heprys NPY rPaBUTALLMOHHOM, 3JIEKTPOCTaTUYECKOM U YIIPYTroM B3aUMO/J,eUCTBUSAX.
20.MexaHUYecKas I3Heprus — KWHeTUYeCKas Y NoTeHlMabHadA. CBAA3b CUJIbl U IOTEHI|UAJIbHOU 3HEePrUU. 3aKOH COXpPaHeHUsI MeXaHU4eCKON
3Hepruu.

1. 3akoH KysioHa. Hanps»kéHHOCTB 3/1eKTpudeckoro noJd. [[pyHuun cynepnosuyyu. [IpumMep KapTUHbI CUJIOBBIX IMHUM 3JIEKTPUY€ECKOrO M0-
JI1 CUCTEMBI 3apsA/I0B.

2. Teopema l'aycca. [I[puMeHeHHe TeopeMbl [Jis1 ONpeJieieHUs HANPS>KEHHOCTYU Y NOTEHIMaJ/1a 3JIEKTPUUYECKOTO N0Jis «0eCKOHEYHOU» 3aps-
YKeHHOM IIJIOCKOCTH.

3. Teopema l'aycca. [IpumMep nprMeHeHHUA - pacY€T HANPAKEHHOCTH U IIOTEHILMa/Ia 3JIEKTPUYECKOr 0 10JIA A4 C/1ydas paBHOMEPHO 3apsKeH-
HOTO ILIapa.

4. Pa3HOCTb NOTEHIMAJIOB B 3/IeKTpOCTaTH4YeCKOM IoJie. [loTeHHal. CBA3b HAPAXKEHHOCTH U MIOTEHLMA/IA 3JIEKTPUYeCcKoro noJsd. [loteHnu-
aJl 3JIEKTPUYECKOT0 11015 3apsKEHHOTr 0 KOJIbLia.

. KongeHcaTop. /1eKTpOEMKOCTb KOH/leHCcaTopa. JHePTUs 3JIeKTpHU4YecKoro noJisd. 06’ béMHas JIOTHOCTb 3HEPTUU 3JIEKTPUYECKOT0 MOJIs.

. Teopema I'aycca. [Ipumep pacyéTa 3/1eKTPOEMKOCTH IJIOCKOI'O KOHJEHcaTopa.

Teopema I'aycca. [IpuMep pacyéTa 3/1eKTPOEMKOCTH LUJIMHAPUYECKOr 0 KOHZIeHcaTopa.

Teopema 'aycca. [IpuMep nprMeHeHUs - Pacy€T 3J1IeKTPOEMKOCTH cHepUuecKoro KoHAeHcaTopa.

. JJIeKTpu4ecKuu aunoJb. [lose aunosda. Cuibl, JeMCTBYOLME HA JUII0J1b BO BHEIIHEM OJJHOPOJHOM 3JIeKTPUYECKOM I10J1€.

10 [TocTosiHHBIN TOK. CUJIa U IJIOTHOCTD 3JIEKTPUYECKOT0 TOKa. 3akoHbl OMa u Jxkoy.isi-JleHla 1711 OAHOPOAHOTO y4YacTKa 1enu B fuddepen-
UaJbHOU popMe.

11.Wctoynuku Toka. /|C. 3akoH /xoynsa-JleHla B MuHTerpasibHoi ¢popme. 3akoH OMa /11 HEOJHOPOAHOTO0 y4yacTKa 1enu. [I[paBuia Kupxroda.
12.3akonbl OMa u [[xxoysi-JleHna il OJHOPOAHOIO y4acTKa Iienu (B uHTerpaabHoi popme). [IpaBuna Kupxroda.

13.MarHuTHoOe noJie, BEKTOP MarHUTHOU MHAYKUMUU. 3aKOoH buo-CaBapa-Jlansiaca. PacyéT MHAYKIIMM MarHUTHOTO MOJIsl y4YacTKa NPsIMOJIU-
HEMHOr0 NPOBOJAHHUKA C TOKOM.

14.MarsuTHoe 1oJie, BeKTOp MarHUTHOU UHAYKUUHU. 3aKOH buo-CaBapa-Jlaniaca. PacyéT MHAYKIIMU MarHUTHOTO 10JISI KPYTOBOTO BUTKA C
TOKOM.

15.B3auMojielicTBre Mexy NIPOBOJHUKAMU C TOKaMU. 3akoH Amniepa. Cuia JlopeHna.

16.Teopema 0 LMPKYJIALUY BEKTOPAa MarHUTHOM MHAYKIHU. [[puMeHeHre TeopeMbl /19 pacyéTa MHAYKL UM MarHUTHOTO 110JI1 [UJIMHpUYe-
CKOTO IPOBOJHHUKA C TOKOM.

- - 3
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17.Teopema 0 UUPKYJIALMUU BEKTOpPAa MarHUTHOM UHAYKIMU. [IpuMeHeHHe TeopeMbl [iJ1 pacyéTa MHAYKLUYM MarHUTHOTO N10JI1 COJIEHOU/a.
18.«OnbiThl @apages» - oTKpbITUe PapazieeM ABJIEHUS 3JEKTPOMAarHUTHOW UHAYKUUH. [IpaBusio JleHja. 3aKOH 3J1eKTPOMAarHMTHOU UHAYK-
nuu Papasea-Makcseia.
19.[IpaBuio JleHua. 3aK0H 3JIeKTPOMarHuTHOU UHAYKUUU Papaaes-MakcBesia. UHAYKTUBHOCTb.
20.CamouHaykuus. UHAYKTUBHOCTDb. PAC4éT UHAYKTUBHOCTH COJI€HOU/A. JHEPTUA MAarHUTHOTO MOJIA.
21.TpakToBKa MakcBeJisa ABJ€HUS 3JIEKTPOMarHUTHOM MHAYKLUU. TOK cMelleHUs. YpaBHeHUsA MakcBeJl1a B UHTerpajibHOU popMe.

MeToau4deckue MaTepuaJibl AJisl NPOBeJeHUsA NpolLeyp OlleHUBAHUA pe3y/IbTaTOB 00y4YeHus
[llkasa onleHMBaHUs 3HAaHUH, YMEHUH Y HAaBBIKOB fIBJISIeTCA €IMHOM /1J1 BCeX JUCLMILIMH (IprBeJieHa B TabJ/IMLe HUXe)

IIIKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuuninHe (MOAyJI0)

OneHka 2 3 4 5
PesysibTaT
3HaHUA OTtcyTcTBUE ®parMeHTapHble 3HAaHUA O61ive, HO He CTPYKTYpPUPOBaHHbIE CdopMupoBaHHbIE CUCTeMaTHYe-
3HaHUU 3HaHUA CKYe 3HaHU{
YMeHuda OTcyTcTBHE B 1ies10M ycneniHoe, HO He B 1jes10M ycreniHoe, HO cojJiepKalliee | YCOellHOe U CUCTEMaTU4YecKoe yme-
yMeHUH CUCTEMAaTHU4YeCKOe YMeHUe OTJleJIbHbIE TPO6esibl yMeHUe (0- HUEe

MyCKaeT HETOYHOCTH HENPUHIUIIU-
aJIbHOTO XapaKTepa)

HaBbiku (BJ1aae-
HUSA)

OTcyTcTBHE Ha-
BbIKOB

Hanun4yue OTAEJ/IbHbIX HABbI-
KOB

B nesioM, copMupoBaHHbIE HaBbIKH,

HO HE B aKTUBHOU popMe

CdopmMupoBaHHbIE HaBbIKH, IPUMe-
HsieMble NP pellleHUH 33134

PE3YJIbTAT OBYYEHUA

10 JUCLHUIUIMHE (MOAYJII0)

®OPMA OLIEHUBAHUA

3HaTb: OCHOBHbIE METO/bI pellleHUs 3a/4a4 Kypca 0611er pUu3nku

3HaTb: HCTOYHUKH OIIHMOO0K OCHOBHBIX (l)I/ISI/I‘-IeCKI/IX METO/J0B, HCIIOJIb3YEMBbIX IIPH pEeI€eHHUH XUMUYe-

CKHUX 3aa4

3HaTh: TUIIMYHbIE (1)I/ISI/I‘JGCKI/IG MOJeJiN, UX OTPaHHUY€HUA U TPAaHUIIbI UX TPUMEHUMOCTH IIPHU OITMCAHHUHU

MEXaHHUY€CKHX U 3JIEKTPOMATHHUTHBIX SIBJIEHUH

3HaTb: OCHOBHbIE MEXaHHUYECKHUE U 3JIEKTPOMArduTHbBIE ABJIEHHA, d TAKXKE METO bl UX TEOPETUIECKOTI'O

ONHCAaHUS U CIOCOObI UCMOJIb30BaHUS B PU3UUYECKUX TPUOOPaAx

MepONpUATUS TEKYLETO KOHTPOJIS yC-
NIeBaeMOCTH, YCTHBIN OMPOC HA IK3aMe-
He

11
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YMeTb: UCNI0JIb30BaTh [10JIy4YeHHbIe 6a30Bble 3HaHUA pas3/iesoB MexaHMKa M JJIeKTpOMarHeTU3M Kypca
0611el GU3UKHK NPU BbIOOpE PU3UIECKUX METO/I0B U3yUEHUS XUMUUYECKUX 00'bEKTOB

YMeTb: UCNI0JIb30BaTh [T0JIy4YeHHbIe 6a30Bble 3HaHUA pas3/iesoB MexaHMKa U JJIeKTpOMarHeTU3M Kypca
o6uiell GU3UKU NIPU UHTEpIIpeTaLUU pe3ybTaTOB GU3UYECKUX METO/L0B UCC/IeJOBAaHNUA XMMUY€eCKUX
00bEKTOB

YMeTb: OLleHUBAaTh KOPPEKTHOCTb 3HAaYeHUN PU3NYECKUX BEJIMUMH, I0J1yYaeMbIX 9KCIIEPUMEHTAIbHO
YMeTh: olleHUBaTh BO3MOXKHble UCTOYHUKU OLIMOOK U JOCTOBEPHOCTD MOJTYYEHHbIX JAHHBIX

YMeTb: NIPOBOAUTD aHAJIM3 U alllPOKCUMALUIO pe3y/IbTaTOB GHU3UYECKHX ONbITOB

MepONpUATUS TEKYLETO KOHTPOJIS yC-
NIeBaeMOCTH, YCTHBIN ONMPOC HA IK3aMe-
He

BiiasieTh: HaBbIKaMU BbljiesleHUS GU3UYECKOMN COCTABAAOLEN B XMMUYECKUX 33/ladax € OCAeyI0LM
MCI0JIb30BaHMEM CTAHAAPTHBIX MOJX0/I0B pellleHusI TAKUX 3a/1a4 B QU3UKe
BrnasieTh: HaBbIKaMU MPAKTUYECKON paboThI C PU3UYECKUMU IPHUOOpaAMHU

MepONpUATUS TEKYLETO KOHTPOJIS yC-
N1eBaeMOCTH, YCTHBIN ONPOC HA IK3aMe-
He
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