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PaGouas mporpaMmma JUCHIUIUINHBI pa3paboTaHa B COOTBETCTBUH C:

1) ®denepanbublii 3ak0H Poccuiickoii ®eneparuu ot 29.12.2012 Ne 273-®d3  «O6
obpazoBanuu B Poccuiickoit deaepanumny (C M3MEHEHUSIMH U TOTIOJTHEHUSAMH );

2) denepanbHBIA TOCYJAPCTBEHHBI 00pa30BaTEIbHBIA CTAHAAPT BBICHIETO OOpa30BAHUS
(ypoBeHb OakamaBpuara) 1O HampaBieHH0 mToArotoBku 15.03.04 ApTomarm3aiius TEXHOJIOTHYECKUX
MPOIIECCOB U MPOM3BO/CTB, YTBEPKACHHBINH MpuKa3oM MuHHCTEpCTBa 00pa3oBaHus u Hayku Poccuiickoit
®eneparuu ot 9 aBrycra 2021 roga Ne 730 (nanee — @I'OC BO).

3) ITpuka3 MunucrepcrBa obpa3oBanusi u Hayku Poccuiickoit @enepaunu ot 05.04.2017
Ne 301 «O6 yrBepxkaenuu [lopsinka opraHU3aluu U OCYIIECTBICHUSI 00pa30BaTEIbHON JAEITEILHOCTH
Mo 00pa30BaTENILHBIM MPOrPaMMa BBICIIETO O00pa30BaHUS — MporpamMma OakajaBpuara, mporpammam
CrienuaInuTeTa, MporpaMMaM MarucTpaTypb».

4) VY4ueOHbIM 1IaHOM (OYHOH, OYHO-3a04HOM (hopM OOyUeHHUs) IO HAIPABICHUIO
MOATOTOBKU
15.03.04 ABTomMaTH3aLKs TEXHOJIOTMYECKUX MPOLECCOB U MPOU3BOJICTB.

PabGovas mporpamma AUCIUIUTHHBI BKIIOYAET B €051 OIEHOYHBIE MaTEepUabl JJISl TTPOBEIACHUS
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTanuu 1o qucuuruinae (OoHa oreHOYHbIX
CPEICTB AJIs MPOBEAECHUS TEKYILEro KOHTPOJISl YCIIEBAEMOCTH, IPOMEXYTOUHOM aTTeCTAllMU IO UTOraM
OCBOCHMS JUCLUIUINHBI).

Astop: Kpacuneaukos O.M., npodeccop, a.d.-M.H., kadenpst MMT

(yxazatp ®HO, yueHyI0 CTENICHb, YUCHOE 3BaHUE WU TOJDKHOCTD)

[Iporpamma ono6pena na 3aceganuu kadenpsr [IMul (mpotoxon Ne 7 ot 03.06.2026).

CorJiacoBano:
3aBenyronuit kadenpoit «[Ipuknagnas MareMaTuka ) ‘
¥ UHPOPMATHKE», K.T.H. Sy { /M.B. JlyneBa/

PykoBoauTens 00pa3zoBaTeIbHON MPOTPaMMBbI
JOLIEHT, K.D.H. / /H.B. 3uHoBbEBA/



OryaBJjieHHue

1 Lenp v 3a71a98 OCBOCHUS JIUCIIMIIIIMHBL. ... .uueeeeeeeeeeereriisitieeeeeeeeeereesessssnnnnaaeeeeeaesssssssnes 4
2 Mecto auctuiuinHbl B CTPYKTYPE OOIT 0aKaTaBPHATA. ....ccuvveeerieeeiieeeiieeeireeeieeeneieeans 4
3 CTpyKTypa ¥ COAEPIKAHUE TUCHUATIIIIHBL. .....eeeeerrruerirereeesniunrreeeessnnnereeeessssnsseeessssnnnsseeeens 6
3.1 Buanl y4eOHOM PAOOTBI i TPYIOCMEKOCTD.......uvveeeeerireeeireeeeiarreeesaseeeesnseeesssseeeesnnes 6
3.2 Conepx’aHUE PA3JICIIOB IUCIUATIIHHBL. ....cceeerererrreeeeeesnrrreeeeeessnsreeeessnssssneeesssssnsseeeens 6
3.3 TemaTuka MPaKTUYECKUX U JIAOOPATOPHBIX 3AHATU]. .. .vvveeerreeerereeennrreeeereeenaneeennnns 9
4 YaebHO-MeToInueckoe U MHGOPMAIMOHHOE 00eCTIeYeHUE JUCITUTUINHBL. .................. 10
4.1 OCHOBHAS JTATECPATYPA.veeeeeenerrreeeeessurrreeessanansseeeesssnasssreeessssssssseeesssmsssseeesssssnsseees 10
4.2 JIOTIOTHUTEITBHAS JIUTEPATYPA. . evvvreeeeeeeserrreeeeeeessinrrrreeeseessssssaseesssssssssssseseseennnsens 10
4.3 DNEKTPOHHBIE OOPAZOBATEIBHBIE PECYPCBL. . uvvieeerrerrireeeererreeeeeaerrreeeeesssreeeeennnnees 11
4.4 JIutieH3nOHHOE ¥ CBOOOHO PacIpoCTpaHsIeMoe IMporpaMMHOe o0ecIiedeHue. ... 11
4.5 CoBpemeHHbIe TIpodeccHOHANIbHBIE ©0a3bl JaHHBIX U HH(POPMAIIMOHHBIC
CITPABOUHBIEC CHCTEMBL.....eeeeeeurrrrreeeeaseurrreeeeessnnseeeesessssssseeesesssssssesesessssssseeessssssssseeesennnns 11
5 MaTtepuallbHO-TEXHUUECKOE 00ECTIEUEHUE TUCHUTITMHBL. «.....vveeenreeeeeirreeenieeeesaiieeeanns 11

6.1 MeToauyeckue peKOMEHIAIUH I 00YYaIOIUXCsl IO OCBOCHUIO JUCITUTUTHHBIL. 12
6.2 MeToaudeckue peKOMEH AUy JIJIs TIpernogaBatesis o opranu3anuu ooydeHus. 13

7 DOHIBI OLICHOUHBIX CPEICTB. ... uuuuueerrrrrrrrrrrreeeeeeeaaeeeeeseeessaassssssssssssssssssssseseeeeeeeeseeeeeeans 15
7.1 MeToibl KOHTPOJISI U OLIEHUBAHUSI PE3YITBTATOB OOYUCHMS. ..cceeneveeeernivieeeeireeeannns 15
7.2 lllxana u KpUTEPUU OLIEHUBAHUS PE3YJIBTATOB OOYUCHUSM. ..ceeeeneevvrreeeeeannnerrreeaaenns 16

7.3 O1eHOYHbIE CPENICTBA MO TUCITUTIIIAHE «DUBHKAN...eeeeeeeeerireeeeeeieiiieeeeeenirreeeeeeennnnns 26



1 ]_Ie.)'lb H 3aJa9Y1 OCBOCHHUA JUCHHUIIJINHBI
K ocHOBHBIM 11€J1IM OCBOCHUS JUCITUILINHBI «DHU3HKa) CJICAYCT OTHCCTH:

— (I)OpMI/IpOBaHI/Ie HAay4YHOI'O MUPOBO33PCHUSA U COBPCMCHHOT' O (1)I/I3I/I‘-ICCKOFO MBIIIJICHUA

— nproOpeTeHNe MPAKTHUYECKUX HABBIKOB, HEOOXOMUMBIX JUIS M3YYCHHS €CTECTBEHHOHAYYHBIX,
o0MIenpopeCCHOHANTBHBIX U CIICITUATBHBIX JUCIUILTAH
K 0CHOBHBIM 3a1a4aM OCBOCHHUS AUCIUIUINHBI « DU3HKa» CIIEAYEeT OTHECTH:

— n3ydeHue obmei Gu3uku B 00bEME, COOTBETCTBYIOIIEM KBaTu(UKaIMu OakagaBpa

2 Mecto nucuuninnbl B cTpykrype OOII 6akanaspuara

HMuctunmmaa  «®dusuka»  oTtHocuTes K oOs3arenbHor  vactw  (B1.1.18)  ocHoBHOM
o0Opa3oBaTeNnpHOM MporpaMMbl OakanaBpuara HampaBlieHUs moAroToBku 15.03.04 ABromaruzarus
TEXHOJOTMYECKHUX IIPOLECCOB U IPOU3BOJCTB.

Hucuunnmaa «®Pu3nka» B3aUMOCBS3aHA JIOTMYECKH M COJAEPKATEIbHO-METOAMYECKH CO
cnenyroumu guctumauaamu OOIT:

Maremartuka

Teopernueckas ¥ IPUKIIAJHAS MEXaHUKA

®u3nyecKrue OCHOBBI TEXHUYECKUX U3MEPEHUH.

[lepeyens NJIaHMpPyeMBbIX Pe3yJIbTATOB 00y4eHHs 110 AUCHHUILIMHE (MO1YJIIO0),

COOTHECEHHbIE ¢ IVIAHUPYEMBbIMHU pe3yIbTaTAMH OCBOCHHSI 00pa30BaTe/IbHOI MPOrPaMMBbI

B pesynbraTe 0CBOCHMS MUCHMILIMHBI (MOZYJs) y oOydarouuxcsi GOpMUPYIOTCS CIEAYIOLIHe
KOMIIETEHIIMM ¥ JIOJDKHBI OBITh JIOCTUTHYTBI CIIEAYIOIIME pe3yJbTaThl OOY4YeHHs Kak dTall
(bopMHpOBaHUS COOTBETCTBYIOIINX KOMITETECHIIUHA:



B pesyiabTare
OCBOEHUSI
oOpa3oBaTeIbHOI
NMPorpaMMbl
o0yuaromuiics
JI0JI3KeH 00/1a1aTh

HNuaukarop
JOCTHIKEHHS
KOMIIeTeHIMH

Ilepeyens NIaHNpPyeMBbIX Pe3yJIbTATOB 00yUeHHS 110
AUCHMIIJIMHE

OIIK-1.
[IpumensTey
€CTECTBCHHOHAYYH
130 u
OOIIICHHKCHEPHBIC
3HAHUSA, METOHBI
MaTeMaTHYCCKOrO
aHaau3a u
MOJICJIMPOBAHUS B
npodeccruoHaIbLHO
U IesITeIbHOCTH

NOIIK-1.1.
[Ipumensier
€CTECTBCHHOHAYYHBIC
U OOIIEHH)KEHEPHBIC
3HAHWS TPH PEUICHUH
npodeccroHaIbHBIX
3a1ay HNOIIK-1.2.
[lpumenser MeTOABI
MaTeMaTHYeCKOTO
aHam3a u
MOJICTMPOBAHUASA TIPH
peleHuu
poheCCUOHAITBHBIX
3a7a4

3HaTh: OCHOBHBIE (PM3MUCCKHE 3aKOHOMEPHOCTH.
YMeThb: WUCHONB30BaTh (U3NYECKHE 3aKOHOMEPHOCTH B
npodecCHOHANLHON IS TeTbHOCTH.

Baanern: METOIaMU HCITOJIB30BaHUSA (hm3uIecKux
3aKOHOMEPHOCTEH B MpoecCHoHaIbHOMN NeATEINbHOCTH.




3 CTpykTypa u coep:KaHue M CUMIIIMHBI
3.1 Buabl yueOHOM padoOThI U TPYA0EMKOCTh

OO0mas TpyI0eMKOCTh JUCIHMIUIMHBI COCTaBIIICT 8 3aYETHBIX €IUHMIL, T.. 288 aKkaJIeMHUYECKUX
gacoB (M3 HUX 2164acoB — caMOCTOsTeNbHAsE paboTa CTYJEHTOB OYHO-3a0YHOTO OTAeleHus u 144
4acoB OYHOTO OTJieJIeHus1). Pa3/ienpl TUCUUIIIIMHBI U3y4al0TCsl BO BTOPOM U TPETHEM CEMECTPAX.

Ounas popma o0yueHust

Bo BTOpoM cemectpe: nekiuu — 36 4acoB, MpakTU4ecKue 3aHsATusl — 18 yacos, abopaTopHbIe
3aHATHS — 18 yacoB, popma KOHTPOJISI — IK3aMEH.

B tpethem cemecTpe: neknuu — 36 4acoB, MPaKTUYECKHUE 3aHATHS — 18 4yacoB, J1abopaTopHbBIC
3aHATUA — 18 yacoB, (hopma KOHTPOJIS — IK3AMEH.

OuHo-3a04Hasi popma oOyueHHnst

Bo BTOopom cemectpe: nekiuu — 18 yacoB, nmpakTuyeckue 3aHiATHS — 12 yacoB, JabopaTOpHBIE
3aHATHS — 6 4acoB, (hopMa KOHTPOJIS — HK3aMEH.

B Ttperbem cemectpe: nekuuu — 18 yacoB, nmpaktuyeckue 3aHATHS — 12 yacoB, 1abopaTopHbIe
3aHATHA — 6 4acoB, popMa KOHTPOJIS — FIK3aMEH.

CrpykTypa U coiepKaHue IUCHMIUIMHBI «DH3HKa» MO CpoKaM W BUAAM pabOThl OTPaKEHbI B
[Tpunoxxenuu A.

3.2 Conep:kanue pa3aesioB JUCUHUILIMHBI

Bropoii cemecTp

1 Beenenue B puzndeckuii 1a00paTOpPHbIN NPAKTHKYM

[IpsmMble u KocBeHHBIE (u3mueckue u3MepeHus. OOpaboTka pe3ynbTaToB HW3MEPEHUH U
SKCIIEPUMEHTAIbHbIE IOTPEIIHOCTH
2 KuneMaTnka nocTynarejJbHOro ABHKeHUsI

®usnueckuii Bektop. Ilonsatue opra. Teopus orHocutenbHOCcTH ['amwiies. Ilomoxenue u ero
OTHOCUTENFHOCTh.  TpaekTtopusi MarepuaibHOM ToukH. CompuKacaromascs IUIOCKOCTh H
COTIPUKACAIOMIASACS OKPYKHOCTh. JJIEMEHTapHOE IMepeMeIIeHne W dJIeMEHTapHbId MmyTh. CKOPOCTh
JBW)KEHUS U €€ OTHOCUTENBbHOCTh. [IpuHIUN cynepno3uuuu ABWKEeHUH. Y ckopenue. KacaTenbHoe u
HOpMajbHOE yckopeHus. JlekapToBa cuctemMa KoopauHat. KuHeMaTtndeckue 3aKOHbI JIBUKCHHS.
[ToctynatensHoe nBukeHue adbcomotHo TBEpAOoro Tena (ATT).

3 JluHaMuKa MOCTYNATEeIbHOI0 ABUKEHU S

[TonsiTue cumbl. AGCOTIOTHOCTh CHITBI B KJIaCCHYECKON MexaHuke. [IoHATHS paBHOAEHCTBYOMIEH
u cocrosiuus mokos. Ilepswiii 3akoH HeroTona. MHepuuanbHbie cUCTeMbl OoTcu€Ta. BTOpoil 3akoH
Herorona u 3akoH BcemupHoro tsarorenus. MMmyinbC M 3aKOH €ro M3MEHEHMsS. TpeTuil 3aKOoH
HeroToHa 1 coxpaHeHHe UMITYJIbCa 3aMKHYTOM cucTeMbl. L[eHTp Macc cuctemsl. Y japsl U B3phIBBIL.

4 Padora v JHeprus B MOCTYNATEJIbHOM IBUKEHUM

IloHsTHE CHIIOBOIO MOJIA. aﬂeMeHTapHa}I pa60Ta )51 pa60Ta Ha KOHCYHOM ICPCMCUICHUU.
MOH.IHOCTB. Kunernueckas OHCPIrusl U 3aKOH e€ H3MCHEHMS. TeopeMa Kénwura. HOTCHLII/IEU'ILHBIG
CHJIOBBIC TIOJIA W TNOTCHUOUAJIBbHASA OHCPIUA. 3aK0OH H3MCHCHMS HOTCHHHaHBHOﬁ OHCPIUH.
HGHOTCHHI/IEUIBHI)IG cwioBbie 1ojsg. Ilome cun COIIPOTUBJICHHUA KaK HOPHUMEP HCIIOTCHIMUAJIBHOI'O
CHJIOBOTO moust. Mexanndeckast SHEPTrHUd U 3aKOH e€ N3MCHEHHUS. KOHCGpBaTI/IBHBIG CHUCTCMBI.

5 KnnemaTuka BpamaTeJbHOro ABM>KCHUA



DNeMEHTapHbIM yros MOBOpOTa W YIJIOBast CKOPOCThb. CBsi3b MEXAY d3JIEMEHTApHBIM YTIIOM
[IOBOPOTAa U AJIEMEHTapHbIM InepeMenieHreM. CBs3b MEXAY YIJIOBOM U JIMHEHHOM CKOPOCTSAMHU.
VYrinoBoe yckopenme. KacaTenpbHOoe W HOpPMallbHOE YCKOPEHHS BO BpAaIIaTeIbHOM JBHKCHHUH.
Bpamarensnoe gBmwxkenue ATT. CooTHolIeHHME MEXAYy BpallaTeIbHbIM M IOCTYIATEIbHBIM
JIBHOKEHHUSMU.

6 IlmHaMuka BpamarTejbHOI0 JBUKEHUS

MoMeHT UMITyJIbca © MOMEHT CHJIbI. 3aKOH U3MEHEHHUS MOMEHTa MUMITyJibca. OTHOCUTEIHHOCTh
MOMEHTa HMITyjibca. MOMEHT HMIyJbCa U YIrJioBas CKOPOCTb. MomeHT wuHepuuu. OCHOBHOE
ypaBHEHHE AUHAMHKH BpamatensbHoro nemkeHuss ATT. OceBbie MOMEHTHI MHEPIIMH HEKOTOPBIX Tell.
Teopema IlteitHepa. PaGoTta u KuHeTHYecKasl HEpPrusi BO BpallaTelbHOM IBIXeHHH. [Iperieccus.
AHanorus MeXIy MOCTYMATEIbHBIM U BpallaTeIbHbIM JBUKCHUSIMH.

7 OcnoBbl TepmoguHamuku (T)

[Mpeamer TJ. Pabora u temmo. TJI mapamerpst u TJ| cocrosinue. PaBHOBecHble U
HepaBHoBecHble TJ[ cocrostHus. 'a3. Temmeparypa kak ¢yHkuusi paBHoBecHoro T/ cocTosiHus.
VYpaBuenue cocrosiHus. MneanpHblid ra3. Bayrpennss saeprus kak Gynkius T/l cocTosHus: mepBoe
Havano TJI. Termno&éMkocTu uaeasbHOro ra3a B pa3iMuHBIX mporeccax. OOpatuMble 1 HEOOpaTUMbIE
npoueccsl. Bropoe navano T/I.

OuTponus. Bo3pacranue sHTpoNUY B HEPABHOBECHBIX MPOLECCaX N30JIUPOBAHHON CUCTEMBI.

8 OcHOBBI MOJIEKY/JISIDHO-KMHETHYeCKOH Teopun cTpoeHus: Bemecrsa (MKT)

Uucno ABoraapo. PazMepsl Mosiekys. Dproauueckas TeopeMa. 3aKOH 0 PaBHOM paclpeieICHUU
OHEPIUU TCIJIOBOTO JABUKCHHA B COCTOSIHHUU TCIIJIOBOT'O PABHOBCCHA. I/II[CaJ'II)HBII\/’I ra3 ¢ TOUYKHU 3pCHUA
MKT. BHyTpeHHss1 SHEpPrusi UACaJbHOrO ra3a u €ro TEIIOEMKOCTH B Pa3MYHbIX Mpoleccax ¢ TOYKU
3penusi MKT.

Tperuii cemecTp 9 D1eMeHTHI CTATUCTHYECKOH (PUBUKHU

MHUKpPOKaHOHMYECKOE M KAHOHMYECKOE pachnpenesieHus. Yucna 3amoIHEHUS OJHOYaCTUYHBIX
COCTOSIHMM M OJTHOYACTHUYHBIC (PYHKIIMU pactipeaesenus. Pactipenenenne Maxkcsenna. Pacripenenenne
boneiiMana. bapomerpuueckas ¢opmyma. Pacnpenenennme I['m66ca. MakpococTossHUE € €ro
CTaTUCTUYECKUi Bec. CTaTUCTUYECKUIN CMBICI SHTPOIHH.

10 SIBnenus nepenoca

[Tonstue nokampHoro TJI paBHOBecus. BblpaBHHMBaIOIIME TOTOKM M BEKTOPHI IUIOTHOCTH
noTokoB. Crabo HepaBHOBECHBIE CUCTEMBI B JINHEHHOM pexume. Koadduiments! nepenoca. JnmHa u
BpeMsi cBOOOgHOrO mpobera. BripaxeHne KodQQPUIMEHTOB MepeHOca uepe3 MHUKPOCKOMHYECKUE
XapaKTEPUCTUKU MOJIEKYJIBI. SIBIIEHUs ITepeHoca U SHTPOIIUSL.

11 Hanps:k€HHOCTb 3JIEKTPOCTATHYECKOT O MOJIsI

DJNEeKTpUUYECKUN 3apsl KaK UCTOYHMK dJIEKTpocTaThueckoro noss. 3akoH Kyinona. IlpuHnummel
Onmu3KoAeHCTBHS M JanbHoneicTBUA. [loHATHE (QU3MUECKOro mosd. DIEKTPOCTATHUECKOE IoJie Kak
YacTHBIA ciy4yail (u3ndeckoro mosisi. MaTemMaTtudeckue Moy Kak CIoco0 OMMCAaHUS HEMPEepPBIBHO
pacupenenéHHoM Marepuu. Hanpsok€HHOCTh Kak CHIIOBAsl XapaKTEPUCTHKA JJIEKTPUYECKOTO IOJIS.
[IpuHIUI cynepno3uuuy 3JEKTPUYECKHUX IOJEH B NPUMEHEHUM K Hanpspk€éHHocTH. llose numosns.
Oco0eHHOCTH CUJIOBBIX JIMHMWA MOJS HAIpsDKEHHOCTH 3JIeKTpocTaThueckoro mois. Ilotok BekTopa
Hanpspk€aHocTH. Teopema Octporpanckoro-I'aycca (OI') B Bakyyme. [lpumenenue Teopembr OI' mist
pacyéTa HaNpsHKEHHOCTU pacipeieIEHHBIX HCTOYHUKOB.

12 [oTeHUAI 3JEKTPOCTATHYECKOTO MOJISA



IToreHumanbHOCTL  dJEKTpOCcTaTMYEeCKOro  moisd.  [loreHmmanm — kak — dHepreTudeckas
XapaKTepUCTHKA 3JIEKTPOCTaTUYECKOro mouid. CBA3b MeXAy HaNpsKEHHOCTBIO M IHOTEHLUAIOM.
[IpuHIUIT Cynepno3uiuu 3JIEKTPOCTaTUYECKUX IOJIEH B NMPUMEHEHMHM K noTeHuualry. Hanpsokenue.
Pabota snekrpocTaTHYeCKUX CHII Ha IEpeMEIeHMH IPOOHOT0 3apsaa. DHEPrus CUCTEMBI 3apsi/iOB.

13 Iu3/1IeKTPUKH U NPOBOAHUKH B 3JIeKTPOCTaTHKe

Huanextpuueckas cpena. [lonspuzanus. Judnekrpuyeckas BOCIPUUMUYUBOCTE. Teopema Ol B
IudJeKTpuKe. JlusnekTpudeckasl MPOHUIIAEMOCTh. JJeKTpudeckoe cMmerienue (MHayknus). [lonsrue
3JEKTPOCTATUYECKOr0 MPOBOAHMKA. PacmpeneneHue 3apsaa Mo €ro MOBEPXHOCTH. DIJIEKTpHUYECKas
€MKOCTh yEAMHEHHOTO NPOBOJHMKA. B3anmHas €EMKOCTh JBYX MNPOBOAHUKOB. KoOHaeHcaTOpBI.
OHeprus 3JIEKTPUIECKOTO MOJIS.

14 3aKoHbI MOCTOSAHHOI'O TOKA

Bekrop minorHoctn Toka. Cuia Toka. 3akoH Oma B auddepeHiumansHoi Gopme. Y aenbHOE
compoTuBlieHHe cpeabl. 3akoH Oma B uHTerpanbHou (opme. CONpoOTUBICHHE Yy4YacTKa LETH.
OnextpoaBmwxkymias cuwia (DC) yuactka. 3akoH JIxoyns-JleHna B UWHTETpalbHOM U B
mddepeHnnanbHoM hopmax.

15 Marnerusm

MarnuTtHOe mosie U ero Bo3AeicTBUE Ha JBIKyluecs 3apsabl. Cuna Jlopenua. MarnuTtHas
unaykuua. Cuna Ammnepa. MarHUTHBIE MOMEHT M BO3JIEMCTBHME HA HET0 MAarHUTHOTO TMOJI.
Wctounuku MaruutHoro nois. 3akoH buo-Casapa-Jlamuiaca. Maruuthslil notok. Teopema OI' nns
MarHuTHOTO ToJisi. PabGora cuibl Ammepa. 3akoH TOJTHOrO Toka W (pusmdeckas Teopema CTokca B
BakyyMe€ W B MarHeTuke. Hampsok€HHOCTP MAarHMTHOTO TMOJsl. MarHutHass BOCHPHUMYHBOCTH M
MarHuTHasi TPOHUIIAEMOCTb. JIMHEWHBIE MarHeTHKH (AMa- W TapaMarHeTUKH) W HEJTHMHEHHBINA
MarHeTuku  (deppomarneruku). HamarnmuumBanue  (¢eppoMarHeTMKOB: KpuBas  HayajdbHOU
HAMarHUYEHHOCTH, MpeeNibHas U HeTpeAeNbHbIC MeTIN ructepesuca. JKECTKIe U MATKUE MarHEeTHKU.

16 DJyieKTpOMATHUTHAS UHAYKIMS

3akon @apaznes u mnpaswio Jlenna. Buxpeoe nsnexkrpuueckoe tmone. CamMOMHIYKIIHS.
[TepexonHble MpoLECCh B 3JEKTPUUYECKOM 1IeTTH. DHEPTUsi MarHUTHOTO TTOJISL.
17 YpaBHenus1 MakcBeJia

HNurterpanbubie TeopeMbl Teopuu mnoiisg: ['aycca m Crokca. [loTeHIManbHblE W BUXPEBbBIC
BEKTOpPHbIE MOJs. TOK CMeIIeHusl.
18. KoJsiebanus

IMapmonnueckue konedbanus. duddepennnansuoe ypaBHEeHHE TapMOHUYECKUX KOJICOaHUH U €To
obmiee pemienue. BexkrtopHoe mnpencraBieHre rapMOHMYECKHX (GYyHKIUI. MexaHuueckue MasiTHUKU.
WneanbHblil koneOaTenbHbI KOHTYp. ['apMoHMUeckue KoneOaHusl ¢ SHEPreTUYECKOW TOUYKHU 3PEHUS.
3aryxaromue KoneOaHusi. BeiHykIeHHbIe KojeOaHus. Pe3oHaHc aMmiauTyasl. PesoHaHC ckopocTu.
AMITIUTY /1A TOTJIOIICHHUS U aMIUTUTY/ 1A TUCTICPCHH.

19 Bounbl

Bo3mymienns MexaHnuueckoil cpenbl. BonHoBoe ypaBHeHHE. BbIBOA BOJIHOBOTO ypaBHEHMS U3
ypaBHeHn!l MakcBemna. CBOWCTBa 3JIEKTPOMAarHUTHBIX BOJIH. ['apMoHudeckue BoiHbL. PazoBas
ckopocTh. JliimHa BOJIHBL. BoOJIHOBOM BEKTOp. MHTEHCHBHOCTH T'apMOHUYECKOM BOJIHBL. IlakeTsl
rapMOHHMYECKUX BOJIH. ['pynmnoBas ckopocTs. JlJlnHa KOrepeHTHOCTH. BpeMsi KorepeHTHOCTH.

20 UnTepdepenuus

SBnenue untreppepenuuu. Korepentuole nctounuku. Heo6xoanmple U 10CTaTOUYHbBIE YCIOBUS
KOTEPEHTHOCTH HWCTOYHUKOB. HWHTepdepenius chepuyecknx BoiaH. ONTHYECKUH XOI. Y CIOBHS
UHTEP(PEPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa. Y ClI0BHE BpeMeHHOM korepeHTHocTH. Cxema FOHra.

Wutepdepennys B ToHkux miéHkax. Koasna HetoTona. [IpocTpancTBeHHAs KOTEPEHTHOCTb.
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21 Audpaxuus

SBnenune mudpakmuu. [Ipunnun Iroiirenca-Openens. 3onbl Dpenens. [IpsmonuHeitHOCTH
pacrpocTpaHeHHs CBeTa B 0HOpOIHOH cpene. Judpakuus OpeHens Ha KPYTJIOM OTBEPCTHH. Y CJIOBUE
reoMeTpuuecKoi onTuku. Ycnosue audpakiun Opaynrodepa. Audpakmnus Opaynrodpepa Ha menu u
Ha OJHOMEpHOHN mudpakumoHHOW permérke. Judpakuus PpaynHrodepa Ha KpUCTaUIax. YCIOBUE
Bynbda-bparra. Pa3pemraromas criocoOHOCTh AU(PaKIIMOHHON PeIETKH. ABTEPHATUBHOE PUHITUITY
['oiirenca-®Openens onucanve gudpakuuu: napamerp audpaxmuu. Hudpaxnus Dpaynrodepa
CXOZSIINXCS BOJIH.

22 Monsipuzanust

[TonepedyHOCTH BOJIH M MOJIAPU3ALMOHHBIE sABJIEHUSA. Jlnarpamma nHTEeHCUBHOCTH. [lonsipusanus
B (a30BO-HEKOTEPEHTHBIX BOJIHAX: HETOJSPU30BAHHBIA CBET; TJIOCKOMOJSPU30BAHHBINA CBET; 3aKOH
Mastoca; 4aCTUYHO TOJISIPU30BaHHBIA CBET. [lomspusanmsi B (pa3oBO-KOTEPEHTHBIX BOJHAX: JIeBas U
npaBasi JJUIMNTHYECKAs] MOJgpu3anus; Kpyropas mnossipusanusi. ONTUYECKH aKTHUBHBIC CPEIbI
[Tonspu3anmoHHbIE METOBL: 3aKOH bprocrepa; IBOMHOE JIy4ENPETOMIIEHUE; TUXPOU3M.

23 KBaHTOBO-ONITHYECKHE SABJICHHUSA

TennoBoe wu3myueHHe. OHepreTudyeckas CBETUMOCTb, OCBEUIEHHOCTh U IMOIJIOLIAIOIIAs
cnocoOHocTh. PaBHOBecHoe TemoBoe wu3nyuyeHue M 3akoH Kupxroda. dynkmus Kupxroda wu
abcomoTHo uépHoe Teno (AUT). 3akon Credana-bonbpumana, 3akonsl Buna. @opmyna Ilnanka.
Buemnnit  ¢porosadpdexr. Dpdexr Komnrona. dotonsl. KopryckynspHO-BOTHOBOH Tyanu3m st
AJIEKTPOMAarHUTHOTO U3JTy4EHUSI.

24 DeMeHTbI KBAHTOBOM MEeXaHUKH

ATtoMm Bonopozia o bopy. I'maBHoe kBantoBoe uncio. CepuansHas popmyia bansmepa.

I'unoteza ne-bpoitng. Bonna ne-bpoiinga. DkcneprMeHTalbHbIE JOKa3aTeIbCTBA BOJHOBBIX
CBOMCTB MUKpouacTull. CTaTUCTUYECKUH cMBbICT BOJH Matepuu. [lonsTue BoiaHOBO#M ¢yHkimu (BD).
[Tpuniun cynepnosunuu. CooTHoleHus: HeonpeaenéHHoctei I eitzendepra.

Atom Bomopoaa mno IlIpeaunrepy. OpOuTanbHOe M MarHUTHOE KBAHTOBBIE YHCIA JJIEKTPOHA.
CnuH 3nekTpoHa. MeXaHMYeCKHil M MarHUTHBI MOMEHTBI MHOTO3JIEKTPOHHOro artoma. [lpmHumn
[lTaynu. PacnpeneneHue 3JIEKTPOHOB IO JHEPreTUYECKUM YpoBHAM. Dusnueckas OCHOBa
NIEPUOANYECKON CUCTEMBI 2JIEMEHTOB MeHaeneena.

3.3 TemaTuka NPaKTHYECKUX U JTA00PATOPHBIX 3aAHATHI

Koa. Tembl, pa3ieibl, BBIHECEHHbIE HA CAMOCTOATEIBHYIO MOAT0TOBKY, BONMPOCHI K MPAKTHYECKUM
yac 3aHATHUAM; TEMATHKA KOHTPOJIbHBIX padoT  Jp.

144/ | Beinyxxaennsie konebanus. Pesonanc. CioxeHnne KoneOaHuii.

256 | OcHOBHBIE TOHATHS MONEKYISpHOW (Gu3uku. WmeanbHblii ras. YpaBHEHME COCTOSHHS.
Pacnipenenenust MoJIeKyJ IO CKOPOCTSIM U SHEPrusiM. SIBiIeHus nepeHoca.

Peanbabie ra3pl. YpaBHenue Ban—aep—Baanbca. Cxwmkenue ra3zoB. CBOMCTBa KUIKOCTEM:
MOBEPXHOCTHOE HATsHKEHUE, cMaunBaHue. TBeppie Tena. TUIbl KpUCTALTHYSCKUX PEIIETOK.
TermoeMkocTh TBepbIX Ten. Da3oBbie epexoas! 1 u 2 poxa.

[lonspuzanust AUAIIEKTPUKOB. JlMAneKkTpudeckas BOCHPUUMYHMBOCTD M JIUAJIEKTpUYECKas
npoHuiaeMoctb. CertHerosnekTpuku. Bekrop snekrpuueckoro cmemenus. Teopema [Maycca
JUISL 3JIEKTPOCTATHYECKOrO IMOJSI B JUAJIEKTPUKE. Y CIIOBUSA HA IPaHULE JIBYX JHUAJIEKTPUKOB.
[IpoBOAHUKYN B 3JEKTPOCTATUUYECKOM IOJ€. DJIEKTPOCTATUUECKas 3aIUTa. DIEKTPOEMKOCTb,
KoHJeHcaTopsl. [locienoBarenbHoe U NapajiIeIbHOE COEAUHEHUE KOHEHCATOpoB. [1moTHOCTH
SHEPTUHU IIEKTPUUECKOTO MOJIA.

OnemeHTbl  KBaHTOBOM  craTUCTUKHM. [lpunmun [laynmu. @yskuus pacnpeneneHus
®epmu/lupaka. CepxmpoBoaumocTh. COOCTBEHHass W TPUMECHAs  POBOJUMOCTH
MOJIYITPOBOJTHUKOB, p-n nepexo. Jnoa u Tpan3ucTop.
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OJeKTpUYecKrue TOKM B BaKyyMe M ra3ax. OMHUCCHS 3JEKTPOHOB M3 MeTayia. KOoHTakT AByX
MeTtayioB. KoOHTakTHasg pa3HOCTh NOTEHUUAIOB. TEpMO3JIEKTPUYECKHE SBJICHUS U HX
npUMeHeHne. MarnutHoe 1one JABwkyumierocss 3apsga. Cuna  JlopeHna.  JIBukeHue
3apsDKEHHBIX YacTUIl B MarHUTHOM Tmofie. Dddexr Xosma. JeneHne BemecTB Mo MarHUTHBIM
CBOWMCTBaM, MAarHuTHas IPOHMLAEMOCTb. MAarHUTHBII MOMEHTBI 3JIEKTPOHOB M aTOMOB.
ITpupona nua- 1 mapaMarseTusma.

Bexktop MaruutHONl mnonspu3anuu (HaMarHW4eHHOCTh). MarHuTHasE BOCHPUHMMYHBOCTH M
MarHMTHas IPOHHLAEMOCTb. HamnpsyKeHHOCTP MarHMTHOTO IIOJS U €ro CBSI3b BEKTOPOM
MarHMTHOM MHIYKIMH. YCIIOBHS Ha TpaHMIE IBYyX MarHetukoB. @eppomarnHetuku. Kpusas
HamarHnuuBaHus. I 'ucrepesuc. Temneparypa Kiopu. Autudeppomaraeruku. @epputsl.
SIBnenne camomHIyKIHMH. MHIYKTMBHOCTH KOHTypa. M3MeHeHHME TOKa INpU 3aMbIKaHUU H
pa3MBbIKaHUM 1LIENH, COAEPXKALIEH WHAYKTHUBHOCTb. JHEPrUsi MarHUTHOIO IIOJS KOHTypa C
ToKOM. OObEMHas IIOTHOCTh SHEPTUH.

BuxpeBoe anekrpuueckoe moje. Tok cmemieHus. YpaBHeHHs MakcBenna kak oOoOuieHue
OKCIIEPUMEHTAIIBHBIX  3aKOHOB JJICKTPOMAarHeTu3Ma. B3auMoOCBsA3b  JIEKTPUYECKOTO H
MarHUTHOTO  MOJ€H.  OnekTpoMarHuTHoe  mojie. [IpuHIMI ~ OTHOCHUTENBHOCTH B
JNEKTPOAMHAMUKE ONEKTPOMarHuTHOE ToJe. Ckopoctb pacnpocTpaHeHus
JNIEKTPOMAarHUTHBIX BO3MYILEHUH.

BonHOBBIE ypaBHEHUS.

[Tonspuzanus ceera. 3akoH Maimoca. [lonsgpuzanus npu OTpaKEHUM M NPEIOMIICHMM Ha
rpaHule JBYX JAMAJIEKTPUKOB. J[BoitHOe mydenpenomiieHue. FMckyccTBeHHas onTudeckas
anusorponus. llonsgpusanyoHHBIE TNpPU3MBI W NOJAPOMIBL.  Bpamenue IUI0CKOCTH
NOJIApU3ALU Y.

B3aumopeicTBue cBeta ¢ BemecTBOM. Jlucnepceus cBera. DJIEKTpPOHHAs TEOPHUS AHUCIIEPCHUM.
AGcopbuus cBera.

[IpoxokeHre YacTUIlbl CKBO3b MOTEHIMANIBHBINA 6apbep. TyHHenbHbIH 3dpexT. ClloHTaHHOE U
BBIHY>KJICHHOE n3NyyeHne. OnTuieckrue KBaHTOBbIE TeHEpaTOphl (Jlazephl).

[Tonyuenune peHTreHOBCKUX Jyueld. PeHTreHoBckue crekTpbl. 3akoH Mosnu. udpaxims
PEHTI€HOBCKUX Jydyed Ha IIPOCTPAHCTBEHHOW pEIIeTKE. PEHTreHOCTPYKTYypHBIH U
PEHTI€HOCTIEKTPAJIbHBIA aHAJIN3.

OneMeHThl (PU3MKHU 3JIEMEHTAPHBIX YaCTUL KOCMMYECKOE H3IYy4YeHHE, MIOOHBI, ME30HBI,
yacTHLBI M aHTUYacTULbl. ['unepoHsl. CTpaHHOCTb M YETHOCTb. THIBI B3aUMOJECHCTBHUI
srieMeHTapHbIX yacTull. Kinaccugukanus sneMenTapHbIx yacTull. KBapku.

4 Y4yeOHO-MeTOoAuYecKoe M HHGOPMALIMOHHOE o0eciiedeHne JUCHMITTHHbI

4.1 OCHOBHAafl JINTepaTypa

Tpodumona T.U. Kypc ¢pusuku : YueOnuk. — M.: Beicmast mxomna, 2002.- 478 c.

Tpodumona T.HM., ITaBnosa 3.I'. CO6opHuUK 3amay 1mo Kypcy ¢pusuku ¢ pemenusmu. — M.: OUIL]
«Axagemusy», 2005. - 591 c.

4.2 JlonosHUTEIbLHAS JIUTEPATYPA

Bonbkenmreiin B.C. CoopHuk 3a1ad o odmemy Kypey ¢usuku. — M.: Kawkabiid mup, 2004.

DJIEKTPOHHBIN KOHCIEKT JIEKIUH 1o pazaenaM «Ontuka. Gusuka atomay. IJIEKTPOHHBIA pecypc
kadenpsl «Puzuka» 1IN MUCuHC, 2011 r.

Cynpyn W.T. A6GpamoBa C.C. @usuka. MeToauueckue YyKa3aHHUs [0 BBIIOJHEHHIO
nabopatopHbeIx padbotT/YuedHoe mocobue/ - Inekrpoctans, I[N MUCuC, 2010. DneKTpOoHHBIH
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| pecypc kadeapsi .

4 | KpacunpaukoB O.M. @wusuka. Meroamueckoe pPYKOBOJACTBO 10 00pabOTKE pe3ynbTaToB

u3Mepenuit, dnexrpocrans, 1M MUCuC, 2010. DnekTpoHHbIi pecypc Kadeapsl.

4.3 JnekTpoHHBbIE 00pa30BaTe/IbHbIE PeCypPChl

Y4eOHO-MeTOINYeCKHE MaTepuallbl B JIEKTPOHHOM BHJIE, IPEJCTABICHBI Ha caiiTe DIIEKTPOHHAS
oubmmoreka HTh MoCKOBCKOTO TOJIMTEXHUYECKOTO YHHBepcHuTeTa http://lib.mospolitech.ru; http://elib-

mgup.ru

OBbC «YHuBepcurerckasi kKHUra onnaitn» http:// biblioclub.ru/;

OBC « Jlanp» www.e.lanbook.com;

HanmonanbsHas anexTpoHHast Oubiamoreka https://rusneb.ru/;

DJNEKTPOHHO-OMOIMOTEYHAs cucTeMa 1 oOpa3oBaTenbHas mardopma «HOpaiity https://urait.ru/.
4.4 JIu1ieH3UOHHOE U CBOOOIHO pacPoCTPaHsieMoe NMPOrpaMMHoe odecriedeHue

Onepanuonnas cucreMa Windows

7 DreamSpark Ne

Oducusie mpunoxenus, Microsoft Office 2013 (unu Huxke) — Microsoft Open License. Jlumensust No

61984042

Microsoft Project 2013 Standart 32- bit/x64 Russian. AutuBupycHoe [10 Avast (OecruratHast Bepcusi)

4.5 CoBpemeHnHble mnpogeccuOHATbHBbIE 0a3bl JaAHHBIX M HH(OPMAIHOHHbIE

CIIPAaBOYHbIC¢ CUCTEMbI

Ha caiite «OtkpbiTOe 00pazoBanuey, www.openedu.ru mpejcTaBieHbl ydeOHble Kypchl BEIyIIUX

BVY3o0sB Poccun,

_Tlone3nsie yueOHO-MeTOAMUYECKUE U MHPOPMALIMOHHBIE MaTEPHAJIbI IPEACTABICHBI HA CaliTax:

http://www.rsl.ru/ Poccuiickas ['ocynapcreennast budmuoreka (PI'B), r. Mocksa

http://www.prlib.ru/ Ilpesunenrtckas 6ubnuorexa um.b.H. Enprinna

http://www.gpntb.ru/ I'ocygapcTBeHHas myOnnyHas HayqHO-TeXHUYeckas oubnuorexa Poccus

http://www.nlr.ru/ Poccutickas HarmoHabHasi OMOIMOTEeKA

http://www. bibliotekar.ru/ DnexTponnas 6ubimoreka;

http://elibrary.ru/defaultx.asp Hayunas snextponHas 6ubinoreka

NN B PRI -

http://cyberleninka.ru/Hayuuas snexrporsas oubnanorexka « KUBEPJIEHUHKA»

5 MarepuajibHO-TeXHH4YECKOe o0ecnedyeHre JUCHUIIIMHBI

HauMeHoBaHMe crieUAJbHBIX NOMEIIEHUHA 1
TOMeIeHN i VIS CAMOCTOSITeIbHOI pPadoThI

OCHAIIEHHOCTD CNEeHAJbHBIX MOMEIeHU U
TOMeIeHU I VIS CAMOCTOAITEIbHOI padoThI

Yuebnas ayauTopus JekimorHoro tuma Ne 508,
yueOHomabopaTopHbiii kKopryc, 144000, MockoBckast
00J1acTsb, T.

OnexTpocTtans, yi. IlepBomaiickast, 1.7

Kowmrmext mebenn, mepeHoCHOM
MYJIETUMEINHHBIA KOMILUIEKC (TIPOSKIIMOHHBIN
JKpaH, IPOEKTOP, HOYTOYK)

YueOHas ayquTOpHs AT 3aHATHH CEMHHAPCKOTO THTIa Ne
503, yuebHO-maboparopHsiii kopiryc, 144000,
MockoBckast 001acTb, T. DJIEKTPOCTaNb, Y.
IlepBomalickas, a.7

Komrmext Mebenn, mepeHoCHOM
MYJIbTUMEIUHHBIA KOMILUIEKC (TIPOSKIIMOHHBIN
9KpaH, IPOEKTOP, HOYTOYK)

Jlaboparopust «DIeKTpu4ecTBO U MarueTu3m» Ne 207,
nmabopatopHsIid kopryc, 144000, MockoBckast 001acTh, T.
DnekTpocrtans, yi. [leppomaiickas, 1.7

Kommiekt mebenn, KOMIBIOTEPHI, OCHUILTOTpadsl,
aMIIepMETPbI, BOJIIbTMETPHL, JIAO0OpaTOPHBIE
YCTaHOBKH, CTEH/IBI

Jlaboparopun «Ontrka» Ne 209, yueOHO-1a00paTOPHBILHA
kopiyc, 144000, MockoBckasi 00J1aCTh, I'. DJIESKTPOCTAIb,
ya. [lepBomatickas, 1.7

Kommuiekt Mebenu, KOMIbIOTEPHI, 1a00paTOPHBIS
YCTaHOBKH, CTCHABI, MOHOXPOMATOPHI,
pedpakTomMeTp, TUbPAKTOMETp, TOIIPU3ATOD,

11

9d0e9d49-31d1-494a-b303-612508131616



http://cyberleninka.ru/
http://cyberleninka.ru/
http://cyberleninka.ru/
http://cyberleninka.ru/
http://cyberleninka.ru/
http://cyberleninka.ru/
http://elibrary.ru/
http://www.openedu.ru/
http://www.openedu.ru/
http://www.openedu.ru/
http://www.openedu.ru/
http://www.openedu.ru/
https://urait.ru/
https://rusneb.ru/
http://www.e.lanbook.com/
http://elib-mgup.ru/
http://elib-mgup.ru/
http://lib.mospolitech.ru/

CTaH/IapTHBIE U JTA0OpaTOpPHbIE N3MEPUTETbHBIC
npuOOPEL.

6 Meroanyeckue peKOMeHAANH

6.1 Meroauuyeckue peKOMEHAAUUM J1JI51 00YHAIOIIMXCS M0 OCBOCHUIO
AUCHMILTAHBI

MeToauuecKkue YKazanus 1o paﬁoTe HaJ KOHCIEKTOM JIEKIMH BO BpeMsi U II0CJI€ NMPOBECACHUSA
JEKIIUN

B xoze neknnoHHBIX 3aHATUN 00yYaromMUMcs peKOMEHIYETCS BBIIOIHATE CIeAYIONINe AeHCTBUS:
BECTH KOHCIEKTHpOBaHHE y4eOHOro marepualna; oOpaliaTh BHUMaHHE Ha KaTeropuu, (GpopMyIupoBKH,
PACKpBIBAIOIINE COAECPKAHUE TE€X WM MHBIX SIBJICHUW U MPOIIECCOB, HAYYHBIE BBIBOJIBI U MPAKTUYECKUE
PEKOMEHJIallud 10 MX TPUMEHEHMIO; 3aJlaBaTh MPENOAaBATEI0 YTOUYHSIOIIME BOMPOCH C LEJbIO
YSICHEHUSI TEOPETUUECKUX MMOJ0KEHUM, pa3peieHus] CHOPHBIX CUTYaIUH.

KenarenpHO OCTaBUTH B pabouMX KOHCIEKTaX MOJS, Ha KOTOPHIX BO BHEAYAMTOPHOE BpEeMS
MOXHO cJieJIaTh TOMETKU U3 PEKOMEHJOBAHHOW JIUTEPATYpPhl, JOMOJIHSIOIINE MaTepruall MPpOCIyIIaHHON
JIEKIIMH, a TaK)Ke TIOJYCPKUBAIOIINE 0COOYIO0 BaXKHOCTh TE€X UM MHBIX TEOPETUUYECKHUX MOJOKEHUH.
MeTtoauyeckue yKazaHusl K NPAKTHYeCKHM 3aHATUAM

[Tpy MOATOTOBKE K MPAaKTHUYECKUM 3aHATHSIM OOydYaroIUMCS HEOOXOIUMO H3YyYUTh OCHOBHYIO
TUTEPaTypy, 03HAKOMUTHCS C TOTIOTHUTEIHHOU JTUTEPATYPOM, HOBBIMU MyOIHKAIIUSIMU B IEPUOAUUECKUX
U3JaHUAX: KypHajax. I[Ipu 3ToM yuecTb peKOMEHIAIMK TpernoAaBareNs M TpeOOBaHUS ydueOHOM
ImporpaMmal. B XO0J€ MOATrOTOBKHU K IMPAKTHUYCCKUM 3aHATUAM H€06XOI[I/IMO OCBOUTH OCHOBHBIC TIOHATUA U
MCTOAHKHU pacycTa HOKaSaTeHCﬁ, OTBCTUTH HA KOHTPOJIbHBIC BOITPOCHI.

B TeueHue mpakTUYECKOrO 3aHATHS CTYJIEHTY HEOOXOAMMO BBITIONHUTH 3aJaHUS, BbIJIaHHBIC
npenoaaBaTeyicM, 4YTO 3a4YUTHIBACTCA KaK TCKYyIIas pa60Ta CTyACHTA.

MeToanuyeckne yKa3aHus 10 BbINOJHEHUI0 KOHTPOJbHOMH PadoThl

Jis  3akperuieHusT TMPaKTUYeCKHMX HABBIKOB CTYJIEHTAaM MOTYT OBbITh BBbIJAHBI THIIOBBIC
I/IHILI/IBI/I,Z[ya.HBHble 3adaHusd, KOTOpBIe JOJIDKHBI 6BITL CIIaHbI B yCTaHOBHeHHbII\/'I Hpeno;[aBaTeneM CpOK.
BLIHOJIHCHHLI@ 3aJaHUA OLICHUBAKOTCA HaA OHeHKy.

[lenb BBIMONHEHUS HHIWBUIYAITbHOM KOHTPOJIBHOW pabOTHI: MPOBEpKa YMEHHH U  HaBBIKOB
CaMOCTOSITEJIbHOIO PEIICHUs] KOHKPETHBIX 3a/Jad MO JaHHOMY pa3iely AUCLUIUIMHBIL, IIPOBEpKa
JIOTHYECKOro 000CHOBaHMS PELICHUS, YMEHUH IPUMEHEHHE TEOPETUUECKUX 3HAHUH K PEIICHUIO 33/1a4.
MeToanuyeckne peKOMEHIAUM IJIsl CAMOCTOSITEIbHOM PadoThI

CamocrosTenbHas paboTa sBIsSETCS OJHUM W3 BUAOB Y4eOHbIX 3aHATHH. CamocrosTenbHas
pa0oTa HampaBiieHa Ha CAMOCTOSITETIbHOE N3yUYeHUE OTACIbHON TeMbl YUeOHON JUCHIUIUIMHBI U SIBIISETCS
00s13aTeNbHON TSI KaXKA0TO 0oOydaromierocs, ee 00beM ompesenseTcs yueOHbIM IUIaHOM. AyAUTOpHAs
caMoCTOsITeNIbHAsE padoTa Mo JUCHUIUIMHE BBIMOIHACTCS HA YUEOHBIX 3aHATHUAX O] HEMOCPEICTBEHHBIM
PYKOBOJICTBOM TIIpenojaBareiss W IO €ro 3aJaHuto. BHeaynuTopHas caMmocTosiTenbHas pabora
BBINOJIHAETCSI CTYIEHTOM 10 33JJaHHIO NIPEToAaBaTelis, HO 03 ero HeMoCPEICTBEHHOTO y4acTus. 3ajauu
CaMOCTOSITENIbHON pabOThI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yUeOHON paboThI;
- OCBOEHUE COJEPKAHUS IUCLIUIUINHBI;
- yriyOseHne coiep KaHus U OCO3HaHNE OCHOBHBIX MOHSATUHN TUCHUTUIMHBI;
- UCTIOJIb30BaHUE MaTepuaia, COOPAaHHOTO U TOJIYYEHHOTO B XOJ/I€ CAMOCTOSITENIbHBIX 3aHATUH IS
3 PEKTUBHOM MOATOTOBKH K 3a4€Ty/IK3aMEHY.
Buasl BHEayAUTOPHON CaMOCTOSITENTbHON pabOTHI:
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- CaMOCTOSITENIbHOE U3yYCHHE OTACIBHBIX TEM TUCIHILIHHEI,

- MOJTOTOBKA K JIGKIMOHHBIM 3aHSATHSM;

- MOJIrOTOBKA K CEMHHAPaM U MPAKTHUECKUM 3aHITHSM;

- oopMiIeHHE OTYETOB MO BHIMOJIHEHHBIM JTa0OpAaTOPHBIM pabOTaM U MOATOTOBKA K MX 3allUTE; -
BBITIOJITHEHHE PACYETHO-TPAPUIECKOI pabOTHI.

JU71s1 BBITMOJIHEHUS] CAMOCTOSITENIbHON pabOThl HEOOXOAMMO MPOWUTH CIIEAYIOUIME JTalbl: -

OTpe/IeJIEHUE LIEJIM CAaMOCTOSATEIbHON PabOThI;

- KOHKPETH3aIHs TO3HABATEIBHON 33/1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSITEIBHOM padoTe;

- BBIOOp a/IeKBaTHOTO crioco0a JIeHCTBUSA, BEAYILEro K PeIIeHHUIO 33/1a4H;

- TUIAHUPOBaHHUE PAa0OTHI (CAaMOCTOSTENBHONW WIIM C TOMOIIBIO TPEToiaBaTessi) Hall 3aaHueM; -
OCYILIECTBIIEHHE B IPOLIECCE BBHIOIHEHUS CAMOCTOSATEILHOW pabOThl CAMOKOHTPOJIS (IIPOMEKYTOUHOTO
¥ KOHEYHOT'0) Pe3yJIbTaTOB PabOThl U KOPPEKTUPOBKA BBIMOIHEHUS paboThl; - pedieKcus.

6.2 MeTozmquKne PEKOMEHIANUMA NJA NIpenoaaBaTe’isl 10 Opraum3ainu oﬁyqunﬂ

B3aumonelictBue mpenojaBarensi €O CTyA€HTaMHU MOYKHO  pa3feliuTh HAa  HECKOJIBKO
COCTABIIIIOLINX — JIGKIIMOHHBIC, TPAKTHYECKUE U J1a0OpaTOpHBIC 3aHATUS U KOHCYJIbTHPOBAHUE.
[IpenogaBaTenb AOMKEH MOCIEI0BATEIBHO BBIYUTATh CTYJIEHTaM Psijl JEKLIUH, B X0J€ KOTOPbIX CIEIYET
COCPEIOTOYUTh BHUMAHHE HA KJIFOUEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOI0 MaTepuasa, a TaKkke
OpPraHU30BaTh MPOBEIECHHE NPAKTUYECKUX 3aHATUI TaKuM 00pa3oM, 4TOObI aKTUBU3UPOBATh MBIIUICHHUE
CTYAEHTOB, CTHUMYJIMPOBaTh CaMOCTOSTEILHOE W3BJICUYEHUE MMU HEoO0XOoAMMOW HH(popMalMU U3
Pa3IMYHBIX MCTOYHUKOB, CPAaBHUTEIbHBIA aHAJIN3 METOJOB DPEIIECHUM, CONOCTABJIEHUE IOIYYEHHBIX
pe3yabTaToB, GOPMYIUPOBKY U apryMEHTAIMIO COOCTBEHHBIX B3IJIAI0B HA MHOTHE CIIOPHBIE IPOOIEMBI.
Ilepen HayanoM npenogaBaHus MPENoaBaTeNi0 HEOOX0UMO:

- U3y4uTh pabouyro MporpamMmy, LeaH U 3a1a4i JTUCLUIUIMHEIL,

- YETKO MPEICTaBIATh ce0e, KaKue 3HaHUs, YMEHHUS U HaBBIKH JIOJKEH MpUoOpecTH

CTYJIEHT; - TO3HAKOMUTCS C BUJaMH Y4eOHOM pabOThl; - U3yUUTh COJEPKaHUE Pa3/IeoB

JUCLUILINHBL.

B Xone neKIMOHHOro 3aHATUS NpenojaBaTelb JOJDKEH Ha3BaTh TeMy, y4eOHbIE BOIPOCHI,
03HaKOMMTH CTYJIEHTOB C IEPEYHEM OCHOBHOW M JOTIOJIHUTENBHOM JINTEPATYPBI 10 TEME 3aHATHSL.

Bo BcrynuTenbHOM YacTH JeKUMHM OOOCHOBATb MECTO W pOJib HU3y4daeMOW TeMbl B y4eOHOM
JTUCLMIUIMHE, PACKPBITh €€ MpaKkThuyeckoe 3HaueHue. Eciiu unraeTcs He mepBas JIEKIHs, TO HE00XOIUMO
yBsI3aTh €€ TeMy C Mpelblayllei, He Hapyluas JIOTUKA H3JI0XKEeHHs ydeOHoro marepuana. Jlekiuro
ClleflyeT HauuHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TeMy M KpYyI' TeX BOIPOCOB, KOTOpBIE B €€
xoze OyIyT pacCMOTPEHBI.

B ocHOBHON uacTH JeKIMU CIEQYeT pPACKpbIBaTh COJAEpX aHHEe y4eOHBIX BOIIPOCOB,
aKIEHTUPOBAaTh BHUMAHME CTY/IEHTOB HA OCHOBHBIX KaTETOPHsIX, SBJICHUAX U MPOLECCaX, 0COOEHHOCTIX
UX NpOTeKaHusl. PacKpbIBaTh CyITHOCTD U COAEPIKAHUE PA3INYHBIX TOUYEK 3PEHHS U HAYYHBIX IOJXOJ0B K
OOBSICHEHUIO TEeX WM UHBIX sBJIEHUM u mnporeccoB. CreqyeT apryMeHTHPOBaHO OOOCHOBATh
COOCTBEHHYIO TMO3UIMIO MO CHOPHBIM TEOpeTHUeCKUM Borpocam. [IpuBoaute mpumepsl. 3aaaBaTh MO
X0y M3JI0KEHHUS JIEKIIMOHHOTO MaTepralla pUTOPUUECKHE BOIIPOCHI M CAMOMY JaBaTh HA HUX OTBET. DTO
CIOCOOCTBYET AaKTUBU3AIMH MBICIUTEIBHON AEATENBHOCTH CTYAEHTOB, NMOBBIIICHUIO MX BHUMAHUS U
WHTEpeca K MaTepually JIeKIHH, €€ CcoJepaHuio. lIpemomaBarenb MOIDKEH PYKOBOAHWTH pabOTOM
CTYJEHTOB 110 KOHCIIEKTHPOBAHUIO JIEKIIMOHHOTO MaTepuaa, MoA4epKuBaTh HEOOXOIMMOCTh OTPasKEHUs
B KOHCITIEKTaX OCHOBHBIX IOJIOKEHUI H3ydaeMO TEMbI, 0C000 BBIICIISS KATETOPUIHBIN armapar.

B 3aximounTenbHON 4YacTH JEKIUMH HEO0O0XOAMMO c(OpMyIupoBaTh OOILIME BBIBOJBI IO TEME,
PaCKpBIBAIOIINE COAEPIKAHHUE BCEX BOIPOCOB, IOCTABICHHBIX B JIEKIUH. OOBSIBUTH TUTAH OYEPETHOTO
MIPAKTUYECKOT0 UM Jab0paTOPHOTO 3aHSTHS, 1aTh KpaTKUE PEKOMEHAAINHU 110 MOATOTOBKE CTYJEHTOB K
IPAKTUYECKOMY 3aHATHIO WIM JlabopartopHoi pabore. OmpenenuTs MeCTO U BpeMsl KOHCYJIbTAaLlUU
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CTyJICHTaM, TOKEJAaBIIUM BBICTYIHTh Ha 3aHATHU C JOKJIAaAaMH M pedeparaMH IO aKTyallbHBIM
BOIIpOCaM 00CY’K/1aeMOW TEMBI.

Lenp mpakTudeckux M Ja0OpaTOPHBIX 3aHATHHA - 00ECHEYUTh KOHTPOJIb YCBOCHMS Y4eOHOTro
MaTepHuaia CTyJICHTaMH, pPaclIMpEeHUe W yriayOJieHHe 3HAHWM, MMOJYyYEHHBIX MMHU Ha JIEKIHSIX U B XOJ€
camMocTosiTeNNbHOW  paboThl. IloBbimeHne 3((HEKTUBHOCTH MPAKTHUECKUX 3aHATHH  JTOCTUTAETCS
MOCPEJICTBOM CO3JaHHS TBOPYECKOW OOCTAHOBKHM, pACIOJIATAIONIEH CTYICHTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3TJIAJIOB M CYXKIECHHH 110 00CY’KIaeMBbIM BOIIPOCAM, YKEJIAHUIO y CTYIEHTOB IMOPaboTaTh y
TOCKH IIPY PEIICHUH 3a/1a4.

IMocne Kkaxkmoro JEKIMOHHOTO, Ja0OpaTOPHOTO W TPAKTUYECKOTO 3aHATUS  CIeNaTh
COOTBETCTBYIOIIYIO 3aIMCh B KypHaJIaX yueTa MOCEIaeMOCTH 3aHITHI CTYICHTaMH, BBIACHUTH Yy CTapPOCT
Y4eOHBIX TPYI TPUYMHBI OTCYTCTBUS CTYIEHTOB Ha 3aHATHSAX. [IpOBOAWMTH TpYNIOBBIE U
MHIUBHIyalbHbIe KOHCYJIBTAIlMd CTYIEHTOB IO BOIPOCAM, BO3HMKAIOIIMM Y CTYJICHTOB B XOJAE HX
MOATOTOBKHM K TEKyIIeH M MPOMEXYTOYHOM aTTecTalMy MO y4eOHOW AMCIMIUIMHE, PEeKOMEHIOBAaTh B
NOMOIIb y4eOHBIE U IPYTHUe MaTepHaIbl, a TAKXKE CIIPABOYHYIO JTUTEPATYPY.

DK3aMEH WM 3a4eT 10 TUCIHHUIUIMHE MPOBOAUTCS B (OPME YCTHOTO OTBETAa C MOCIETYIONICH
MHJIUBHTyalbHONW Oecelof CO CTYyIEHTOM Ha OCHOBE KOHTPOJIBHBIX BOMPOCOB. OIEHKa BBICTABIACTCS
npernoaaBaTesieM U OOBSBIAETCS Iocie oTBeTa. lIpemonaBarenb, TPUHUMAIONIMKA 3a4eT WM SK3aMEH,
JIMYHO HECET OTBETCTBEHHOCTH 3a MPABUIILHOCTH BHICTABIICHHUS OL[CHKH.

OcobenHocTH peanusani AUCHUIIJINHDbI «Puzuka» AJs WHBAJIUIAOB M JIHIL C OIrpaHHYCHHBIMHA
BO3MOKHOCTSAIMM 310POBbSA

OOyuenne mo gucruiuiiHe «PU3KMKay WHBAIHMIOB W JIMI] C OTPAHWUYCHHBIMH BO3MOKHOCTSIMH
3nopoBbs (naiee OB3) ocymiecTBisieTcs mpenojgaBaTeIeM ¢ YIETOM OCOOCHHOCTEH MCUXO()H3NIECKOTro
Pa3BUTHS, UHIANBUAYAIBHBIX BO3MOKHOCTEH M COCTOSIHHS 3[JOPOBBS TAKUX O0YUYaAIOIIHXCSL.

OOyuaronpiecss ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3JIOPOBbSI  OOECIICUEHBI 3JIEKTPOHHBIMH
o0pa3oBaTeNbHBIME pecypcamMu B (popmax, aIaiTHPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBSI.
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7 @OoHABI OLIEHOYHBIX CPEICTB
7.1 MeTo1bl KOHTPOJISI M OLICHUBAHUS PE3YJIbTATOB O0YUYEHUs

MeTtoauka npenofaBaHus AUCHUTUINHBI «DU3HKay TMpeaycMaTpruBaeT UCIOIb30BaHUE
pa3auuHbIX (HOpM TPOBEACHHUS TPYIIOBBIX W WHIANBUAYATbHBIX ayJUTOPHBIX 3aHSATHH B
COYETaHUH C BHEAYTUTOPHOH paboToi C 1enbio (OPMUPOBAHUS M Pa3BUTHSI MPO(HECCHOHATBHBIX
HABBIKOB CTYJICHTOB. 1) MW3znoxeHue JEKIUOHHOTO MaTepuaia 10 psIy paslenoB
conpoBoxaaeTcs npeseHtanusamMu Microsoft Office PowerPoint, BkirogaronuMu UCoab30BaHAEe
TEKCTOB, (JOTOCHUMKOB, PUCYHKOB, CX€M, MOJIeJIeH, BUPTYaIbHBIX IKCIIEPUMEHTOB.

2) B xozae nexuuit IpoBOAATCS JEMOHCTPAIMOHHBIE YKCIIEPUMEHTHI

3) CTyneHTbl BBINOJHAIOT J1abopaTopHble paboThl. YueOHble MaTepuaibl IS
CaMOCTOSITEIbHOW pabOThl IO TMOATOTOBKE K JOMYyCKYy M K 3alllUTe JIA0OpaTOPHBIX padoT
CTYJIEHTBI MOTYT IOJIy4aTh JUCTAHIIMOHHO C caiiTa Kadeapsl.

4) TlpoBepka pe3yibTaTOB BHEAYAUTOPHOH pabOTHI CTYAEHTOB OCYIIECTBISETCS C
MTOMOIIIBIO OTPOCa M 3aIIUTHI JA0OPATOPHBIX PadoT.

5) Hcnonb30BaHue MHTEPAKTUBHBIX (DOPM TEKYIIEro KOHTPOJIS B (hOpMeE ayAUTOPHOTO
WH-

TEPHET-TCCTUPOBAHUA.

OueHoYHbIE CPeICTBA ISl TEKYIEro KOHTPOJIS YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTecTaluu
10 UTOraM OCBOEHUS JMCUMILIMHBI U YU4eOHO-MeToan4Yeckoe ofecrnedyeHre caMOCTOATEIbLHOM
padoThI CTYIEHTOB

B mpornecce 00ydeHHs MCMOJIB3YIOTCSl OLIEHOYHBIE (DOPMBI CAMOCTOSITENBHONH pabOThI
CTYJIEHTOB, OLIEHOYHBIE CPEICTBA TEKYLIETO KOHTPOJIA YCIEBAEMOCTH M IIPOMEKYTOUYHBIX
arrectauuii: Bo BTOpOM ceMecTpe BBIIIOJHEHHE U 3alIUTa Ja0OPATOPHBIX PabOT MO MEXAHHUKE;
peryJsipHOE IPOBEAEHUE YCTHBIX ONPOCOB; 3K3aMEH I10 pasaeny «MexaHukay

B Tperbem cemecTpe BBIIOJIHEHUE U 3aIIUTa J1a0OOPATOPHBIX Pa0bOT MO 3JIEKTPOMArHeTU3My U
71a00paTOPHBIX PabOT MO KoJeOaHUsIM, BOJIHAM, ONITUKE;
PETYJIAPHOE MTPOBEIEHUE YCTHBIX OIIPOCOB;
9K3aMEH MO pazjenaMm «yeKTpoMmarHetusm», «Konebanus, BoaHbl, onTuka» «®dusnka TernoBbIX
sneHnii» u «KBantoBas pusznka»

@DoH/1 OLIEHOYHBIX CPEeACTB JJIsl MPOBeIeHUsI MPOMEKYTOYHOH ATTECTANNH 00y4aIOIIUXCS M0
AUCUUIIIMHE (MOIYJIIO)

[lepeyeHp KOMIIETEHIMH C yKa3aHMEM 3TamoB UX (POPMHPOBAHUS B TPOLIECCE OCBOCHHSA
00pa30BaTeNbHON MPOrpaMMBbl

B  pesynbrare OCBOGHHMA  IUCHUIUIMHBI  (MOAyJsi)  GOPMUPYIOTCA — CIEAYIOLIUE

KOMIIETEHIINU:
Kon B pe3ysibTaTe ocBOeHUsI 00pa30BaTeILHON MPOrPaMMbI 00yYAKIIHIICS TOTKEH
KOMIIeTeHI{ MU 00J121aTh

OIIK-1
HpI/IMeHHTL C€CTCCTBCHHOHAYYHbIC u O6II.[CI/IH)KeHepHI>Ie 3HaHMH:, MCTOBI

MaTEMaTUYICCKOT'O aHaJIn3a U MOJICITIUPOBAHUA B HpO(I)CCCI/IOHaHLHOI\/II JCATCIIbHOCTH




B mporecce ocBoeHuss oOpa3zoBaTeNbHON MPOrpaMMbI JaHHBIE KOMIETECHIIMH, B TOM YHCIIEe UX
OTJICIbHBIE KOMIIOHEHTHI, (OPMHPYIOTCS TIOITATHO B XOJI€ OCBOCHHUS OOYYAIOIIUMUCS
JUCUUIUIMH (MOAyJieH), MpakTUK B COOTBETCTBHM C YYEOHBIM IUIAHOM H KaJIeHJAapHBIM
rpadukom yueGHOTO Tpolecca.

7.2 IIkaja 1 KPpUTEPUHU OLCHUBAHHUS Pe3yJIbTATOB 00y4YeHUs!

[Tokazarenem oOlleHUBAHUS KOMIETCHIIMM Ha pPA3UYHBIX JTanax uX (HOPMUPOBAHUS
ABIACTCA OOCTUXCHUC O6y‘IaIOH_II/IMI/IC5I IIaHUPYCEMBIX PE3YJILTATOB 06quHH$I 10 JUCHUIIJIMHE
(Moy10).



Kpurtepun oueHuBanus

IToka3zareib 5 3 ‘ 4 ‘ 5
OIIK-1. [IpumeHATh ecTeCTBEHHOHAYYHBIE ¥ 00IIeNH)KEHEPHBIE 3HAHUS, METOAbI MAaTEMAaTHYECKOTO aHAIN3a K MOJEITUPOBAHUS B IPOPECCHOHATBHON AESTEILHOCTH
3HaTb:  ocHoBHbIe | OOyUaronmiics OOyuaromuiics  aeMoHCTpHpyeT  HemosiHoe | OOydaronuiics JeMOHCTpHpYyeT uacTHuHoe | OOyuarormiics JIEMOHCTPUPYET
¢bm3ugeckue JEMOHCTPHPYET TIOJIHOE | COOTBETCTBHE 3HAHHWI OCHOBHBIX (PU3HUECKHX | COOTBETCTBHE 3HaHUI OCHOBHBIX | TIOTHOE COOTBETCTBHUE
3aKOHOMEPHOCTH. OTCYTCTBHE WIH | 3aKOHOMepHOCTel. [lomycKaroTes: 3HaUNTeNbHbIE | (PU3MUECKUX 3aKOHOMEPHOCTEH. | HEOOXOJUMBIX 3HAHHH OCHOBHBIX
HEAO0CTAaTOYHOC OH_H/I6KI/I, TIPOABIIACTCA HEOOCTATOYHOCTH HOHyCKa}OTCH HC3HAYNTCIBbHBIC OI]_II/I6KI/I, (1)I/I3I/I"IeCKI/IX 3aKOHOMepHOCTeI>'I.
COOTBETCTBHE 3HAHWH | 3HaHUH, TO psAAY TOKa3arenel, oOydaromuiics | HETOYHOCTH, 3aTpyAHCHHUSA npu | CBoGoaHO OIEpUpPYET
OCHOBHBIX (1)I/ISI/I‘JGCKI/IX HCTIBITBIBACT 3HAYUTCIIBHBIC 3aTPYJHCHUA TIPU | aHATIUTUYCCKUX ONCpaluix. HpI/IO6p€TCHHI)IMI/I 3HaHHUAMU.
3aKOHOMEPHOCTEI1. OTIEPUPOBAHUY 3HAHUSIMU TIPH UX MEpEHOCE Ha
HOBBIE CUTYaIHH.
Ymersn: Ob6yuaromuiics He ymeeT | OOyuaromuiics  IeMOHCTpuUpyeT — HemoiHoe | OOyuaromuiics aeMoHCTpupyeT uacTuaHoe | OOydaronmiics JEMOHCTPUPYET
HCII0JIB30BATh ninm B HeI[OCTaTO‘IHOf/‘I COOTBECTCTBHEC yMeHI/Iﬁ HCIIOJB30BAaTh | COOTBETCTBHUEC yMeHI/Iﬁ HCIIOJBb30BaTh | IOJIHOC COOTBETCTBHEC yMeHI/Iﬁ
¢usnueckue CTEIICHU yMeeT | pusndeckre 3aKOHOMEPHOCTH B | pu3udeckue 3aKOHOMEPHOCTHU B | HCIIOJIB30BATh ¢usnueckue
3aKOHOMEPHOCTU B | HCIIOIb30BATh IpoQeccUOHATBHOM JESITENBbHOCTH. | MPO(ECCUOHANBHON AEATEIbHOCTA. YMEHUS | 3aKOHOMEPHOCTU B
npodeccnoHanbHON | hU3UYEcKHe HonyckatoTes 3HAYUTEIbHbIE OLINOKH, | OCBOGHBI, HO JOITyCKAIOTCsl HE3HAUUTENIbHbIE | TPO(ECCHOHAIBHON  AeSTENEHOCTH.
JeATeIbHOCTH. 3aKOHOMEPHOCTH B | IPOSABIIAETCA HENOCTaTOYHOCTh YMEHMH, 110 | OIMOKH, HETOYHOCTH, 3aTpyaHeHus 1pu | CBoOOJHO ornepupyer
npohecCHOHATBHOH psny ToKa3arenel, oOyJaloIIUiiCsl WCTIBITHIBACT | AaHATUTHIECKHX  ONEpaluaX,  MepeHoce | IPHOOPETEHHBIMH YMEHHAMH,
JEeATeIIbHOCTH. 3HaYUTENIbHbIE 3aTPyJHEHHS IIPU ONEPHPOBAHMY | yMEHH  Ha  HOBBIE,  HECTaHAAPTHBIC | MPUMEHSET WX B  CHTyaIHAX
YMEHHSAMH TIpH HX TII€peHOCE Ha HOBBIE | CHTYallHH. MOBBIIIEHHON CIIOKHOCTH.
CHUTYAaIHH.
Baaners: metogamu | OOydaronimiics He | OOyyaromuics BJIAJIEET MeTogamu | OOy4Jarouiics YaCTUYHO BraneeT | OOyJaromuiicss B MoJHOM oOBeMe
HCIIOJIBb30BaHUA BJIaJceT NI B | HCIIOJIB30BAaHUA (1)I/I3I/IquKI/IX 3aKOHOMCpHOCTeI71 METOJaMU HUCIIOJIb30BaHHUA (1)PI3I/ILICCKI/IX BJIaAC€T METOAaMH HCIIOJIb30BAaHUSA
(u3MUECKUX HEJOCTATOUYHOW CTENEHU | B npodeccHoHaTBHON JESITEIEHOCTH. | 3aKOHOMEpPHOCTEH B MPOQeCcCHOHATBHOM | PU3MUECKHX 3aKOHOMEPHOCTEH B
3aKOHOMEpPHOCTEN B | BIaJICET Meronamu | Jlomyckatores 3HAYUTEIILHBIE OmMOKHY, | ACATETBHOCTH. HaBBIKM  OCBOEHBI, HO | IPO(ECCHOHATBHON JEATENbHOCTH.
npodeccHOHaIBHON | HCHOIb30BaHUS OpPOSIBIISIETCS.  HEJOCTATOYHOCTh  BNAJCHUS | JOIMYCKAIOTCA HE3HAauuTeIbHbIC OMIMOKH, | CBOOOJHO MPUMEHSET NMOIYYCHHBIC
JESITEIbHOCTH. ¢busnuecKux HaBBIKAMU no psny MoKa3aTese, | HeTOYHOCTH, 3aTpyIHEHUS IPY | HABBIKK B CUTYaLUsIX MOBBIIIEHHOM
3aKOHOMEpHOCTEN B | OOy4aromuiicss UCOBITHIBACT  3HAUUTEIbHBIC | AHAIUTUYECKUX  ONEpaluaX,  IEePEHOCE | CI0XKHOCTH.
npoQeccHoHaTbHOM 3aTpyJHEHUs MNpU NPUMEHEHUM HABBIKOB B | YMEHUII Ha  HOBBIE,  HECTaHJApTHbIE
JIeATeIIbHOCTH. HOBBIX CUTYaIlUsIX. CHUTYaIHH.




®opma NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEH.

[TpomexyTouHas arrectauus oOyyaromuxcs B popMe 3K3aMeHa MPOBOAUTCS MO pe3ysbTaTam
BBIIIOJIHEHUSI BCEX BHJOB Y4YeOHOW pabOThl, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOM
JUCLMILIMHE (MOAYJIO), IPU 3TOM YUUTBIBAIOTCSI PE3YJIbTAThl TEKYIIETO KOHTPOJISI YCIEBAEMOCTU B
TeueHue cemectpa. OIEHKA CTEMEHU JOCTHKEHHS OOYYaroIIMMUCS IUIAHUPYEMBIX pPe3yJIbTaToB
oOydeHuss MO JUCHUIUIMHE (MOMIYJI0) TMPOBOIUTCS TMPENOoJaBaTeeM, BEIYIUM 3aHATUS TIO0
JUCLMIUIMHE (MOJYJII0) METOJOM AIKCIEpTHON oneHku. [lo uroraMm mpomMexXyTOuHOM aTTecTaluu IO
JUCLUIUINHE (MOJYJII0) BBICTaBIISIETCS OLEHKA «OTJIMYHO», «XOPOILIO», «YIOBIETBOPUTEIBHO» WU
«HEYNOBIETBOPUTEIBHO». K NPOMEXYTOYHOM aTTECTallMM JOIYCKAKTCS TOJBKO CTYACHTHI,
BBINOJIHUBIIINE BCE BUJIbI yUeOHOM paboThI, IPeyCMOTpEHHBIE paboyei mporpaMMoi 1o JUCIUILIHHE.

IIIkxana oneHNBAHUSA

Onucanne

OTian4HO

BrimonHeHb! Bce BHABI y4eOHONH pabOTHI, MPEeAyCMOTpPEHHbIE YYEOHBIM ILTAHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB MIPUBEACHHBIM B
Tabnauuax TMoKaszaTeleld, ONepupyeT NPHOOPETEHHBIMH 3HAHUSIMH, YMEHUSIMH,
HaBBIKaMH, IPUMEHSET UX B CUTYalMAX MOBBIIMIEHHON ciokHOCTH. [Ipn aTom mMoryT
OBITh JOMYyIIEHH HE3HAYNTENbHBIE OMIMOKHM, HETOYHOCTH, 3aTPyJHEHHS MpHU
AHAIMTUYECKHX OTIEepaIHAX, IepeHOCe 3HAHWH W YMEHHI Ha HOBBIE, HECTaHJAPTHHIC
CUTYaIUH.

Xopowo

BremonHeHbl Bce BUABI y4eOHON pPa0OTHI, MPETyCMOTPEHHBIE YYEOHBIM IIJIAHOM.
CTyeHT AEMOHCTPUPYET HETOJIHOE, MPAaBHILHOE COOTBETCTBUE 3HAHWIM, YMEHHIA,
HABBIKOB TIPUBEJCHHBIM B Ta0JMIlaX MOKa3aTejei, MO0 eCiu MpU 3TOM ObLIU
JIOTIYIIIEHBI 2-3 HECYIECTBEHHBIE OIIHOKH.

Y 10BNE€TBOPUTETHLHO

BrimonHeHb! Bce BHUABI y4eOHOW pabOTHI, MpPEeAyCMOTPEHHBIE YYEOHBIM ILTAHOM.
CTyIneHT JAeMOHCTPHUPYET COOTBETCTBUE 3HAHUM, B KOTOPOM OCBEIlIEHa OCHOBHAs,
HauOoJiee Ba)KHAs YacTh MaTepuaia, HO IPU 3TOM JOIYyIeHa OJHA 3HAYUTEIIbHAS
OomKOKa WX HETOYHOCTb.

HeynosneTBoputeabHO

He BbmomHeH omuH winu Oonee BUAOB y4eOHON pabOTHL, MPETyCMOTPEHHBIX
yueOHbIM TIaHOM. CTYIEHT JeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHWIA,
YMCHHIA, HABBIKOB TPHUBEACHHBIM B TaONWIAX [OKa3arenel, JOIMyCKarTCs
3HAYUTCIBbHBIC OIHI/I6KI/I, IMPOABIIACTCA OTCYTCTBHE 3HaHI/II\/'I, YMeHHﬁ, HaBBIKOB II0
psmy ToKazaTelel, CTYJEHT WCIBITHIBACT 3HAYUTENBHBIC 3aTPyIHEHHUS MpU
ONEPUPOBAHNUY 3HAHUSAMU U YMEHHUSMH MPH UX TIEPEHOCE HA HOBBIC CUTYAIHH.

@DoH/AbI OLIEHOYHBIX CPEJACTB NMPeACTABJIEHbI B IPUJIOKEHUH A K padoyeil mporpamme.
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[Tpunoxxenne A

CTpyKTypa U coJep:kaHHe TUCHUILINHBI «DU3UKA»

10 HanpapJeHUuI0 moaAroToBku 15.03.04 ApromaTu3anmsi TEXHOJOIHYECKUX MPOLECCOB U MPOU3BOACTB (0aKkajaBp)
Ounas ¢popma o0ydeHus

Bunsbi yueoHoii padoThl,

BRJIIO4Yast CaMOCTOSATC/IbHYIO

Ne Pasen paGoTy CTYeHTOR, H @DopMBbI aTTECTALUMA
n/n TPYAOEMKOCTDH B Yacax
J | IVC | Jlab CpC |3JIP |T [P | K/P |YO
1. Beenenue B Qpusudeckuii 1aOOPaTOPHBIN MPAKTHKYM. 2 8 +
2. KunemaTika mocTynaTeTbHOTO JTBIKEHUS 13 6 2 8 +
3. JlMHaMuKa IOCTYNATEIbHOIO IBUKEHUS 2 8 +
4. PaboTa u sHEprus B NOCTyNaTeIbHOM JABUKEHUH 2 8 +
5. Kunematuka BpaaresbHOTO ABUKEHUS 6 2 8 +
6. JvHamMuka BpalaTebHOTO ABUKEHUS 2 8 +
18

7. OcnoBsl TepmoanHamuku (T) 6 2 8 +
8. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH Teopun crpoerus Bemectsa (MKT) 2 8 +
9. Brimonaenne nabopatopHoii paboTel «MasTHUK MaKcBeia 2 8 +

HToro Bo 2-om cemecTpe: 36 18 18 72
10. | DIeMEeHTHI CTaTUCTHYCCKON (DH3UKH 6 4 4 +
11. | SIBnenus mepenoca 4 +
12. | Hanpssk€HHOCTH 3JIEKTPOCTATHYECKOTO OIS 4 4 +
13. | IloTeHunan 3a€KTPOCTATUYECKOrO MOJIA 6 4 +
14. | JIMdAEKTPUKA U TIPOBOJHUKH B JIEKTPOCTATHKE ) 4
15. | 3aKOHBI MOCTOSTHHOTO TOKA 6 4 +
16. | JlabopaTtopHast paboTa «lI3yueHne 3aKOHOB MIOCTOSIHHOTO TOKa» 3 + +
17. | JlaboparopHnas padora «lccimeqoBaHue XapakTEPUCTHK dIIEKTPOCTATHUECKOTO TTOJISD + +
18. | Marunetusm 4 +
19. | ODnexTpoMarHuTHast UHAYKLIKS 6 2 4 +
20. | YpaBHenust Makcgeiia 4 +
21. | KomnebaHnus u BOJIHBI 2 4 +
22. | NaTepdepenuns 6 4 +
23. | Audpakuus 2 4 +
24. | Tlonapuzanus 4
25. | KBaHTOBOONITUYECKUE SIBIICHUS 10

= 6 2

26. | DaeMeHTHl KBAHTOBOM MEXaHUKHU 10
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7 Brimonnenne mabopatopHoil pabotel «MccnenoBanue audpaxumn @OpayHrodepa Ha N N
" | tndpaKUMOHHON PEIIETKE»
28. | JlabopatopHas pabota «/3mMepeHue u3IrydeHus: aToMa BOAOPOIa» 10 + +
29, JlaboparopHas paborta «M3yueHue uHTEpPEpPEHUUH CBETa C MOMOLIbIO OUIPHU3MBI N N
DpeHens»
Hroro B 3-em cemecTpe: 36 18 18 72 9
Bcezo uacoé no oucyunaune 72 36 36 144
O4Ho-3204Has1 popMa 00y4eHHs
Buanbl yueOHoil padoThl, BKJIIOYast . Dopmbl
€CaMOCTOSITEJILHYIO padoTy Buae1 camocToATennHol paboTh1 aTTecTalMu
n/n Paznen CTY/IEHTOB, H TPYI0EMKOCTh B 4acax CTYAEHTOB *
J | I/C Jag | CPC |KCP | AC | YO |3JIP | P | K/p |T 9 3
1.1 Mexanuka, MOJIEKyJIsIpHas GU3HKa U TEPMOAUHAMUKA 18 12 6 10 + +
Dopma ammecmayuu 1 1 9
Bcero wacoB no AuCIUIUIMHE BO BTOPOM CEMECTPE 18 12 6 108
2.1 ONEKTPUYECTBO U MarHETU3M 18 12 6 108 + +
Dopma ammecmayuu 1 1 9
Bcero gacoB 1o AuCHUIUIAHE B TPETHEM CEMECTPE 18 12 6 108
Bcero no nucuuniune: 36 24 12 216

* — Coxpamenust popM oLeHOYHBIX cpeAcTB cM. B IIpnioxenun B.
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IIpunoxenue b x paboueit mporpamme

MUHHUCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIIHN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXK/IEHVE BBICIIETO OBPA30OBAHISA

«MOCKOBCKHUM MOJUTEXHUYECKWI YHUBEPCUTET»

(MOCKOBCKHWH ITOJINTEX)
JIEKTPOCTAIbCKMII HHCTUTYT (puinasn)

MoOCKOBCKOI'0 MOJJUTEXHAYECKOI 0 YHUBEPCHUTETA

Hanpasnenue noaroToBku

15.03.04 ABToMaTH3aIUA TEXHOJOTHYECKHUX MPOLECCOB U MPOU3BOCTB

OII (oOpa3oBaTenbHas mporpamma)

«POﬁOTHf}I/IpOBaHHbIe KOMILJIICKCBD)

dopma 00ydyeHHsI: OYHAsI, OUHO-3a0YHAs

Bunsl npodeccnoHanbHOM NesITeTbHOCTH:
IIPOEKTHO-KOHCTPYKTOPCKAs.

Kadenpa: « MalmmmHOCTPOUTEIHHBIC U METAILTYPTUYCCKUE TEXHOIOTHI

®OH/I OHEHOYHbBIX CPEJICTB
MO IUCIIIIIJIMHE
«ODU3UKA»

Cocrag: 1. [1actiopt poHa OLIECHOYHBIX CPEACTB
2. OnurcaHue OLEHOYHBIX CPEJICTB!
YCTHBIH OITpoC,
3ammUTa JIabopaTOpPHBIX pPadoT,
BOTIPOCHI K SK3aMeHaM

CocraBuTe]Ib:
JO1IeHT, 1.¢.-M.H. Kpacunbaukos O.M.

Onektpoctaib 2026
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IMacmopr ¢oHIa OLEHOYHBLIX CPeACTB
mo JUuCIMIJINHE «DPuznka»

HanpaBneHHe IIOATrOTOBKH

15.03.04 ABTomMaTm3amusi TeXHOJOTHYeCKHX mpoueccoB u mnpoussoacts OII

(oOpazoBarenpHass mnporpamMma) «Po0OTH3MpPOBAHHBIE KOMILIEKCHD YPOBEHBb
O0akajaBpuaT
dopma o0yueHHs
OYHasi, OYHO-3a09HasA
Koa xorTponupyemoit HanmenoBanue
Ne KonTponupyemsie pa3aesns! (TEMbI) AUCIUATUTHHEL
KOMIETEHINH (MM €€ YacTH) | OI[EHOYHOTO CPEeACTBa
1. | Beenenue B ¢pusnueckuii 1a00paTOPHBIA IPAKTUKYM. OIIK-1 YO
2. | KuneMaTtnka MmocTymaTeabHOTO IBYKCHUS OIIK-1 YO
3. | JuHamMuKa MOCTYMaTeILHOTO IBIKEHUS OIIK-1 YO
4. | Pabota 1 sHeprus B MOCTYNATEIHLHOM JBHKEHUN OI1K-1 YO
5. | KunemaTuka BpamaTeabHOro ABHXKEHUS OIIK-1 YO
6. | JlnnaMuka BpamaTeIbHOTO JBUKCHUS OIIK-1 YO
7. | OcuoBsl TepmoauHamuku (T/1) OIIK-1 YO
8. | OCHOBBI MOJIEKYJIIPHO-KHHETHUECKOI TeOpUu YO
OIIK-1

ctpoenus Beniectsa (MKT)

9. | Bemmonnenue nabopatopHoii paboTel «MasiTHUK 3JIP
OIIK-1

Maxcaeiia»

IIpomexyTodHas aTTecTanus 3auér
10.| DneMeHTBI CTaTUCTUYECKON (HDUIUKU OI1K-1 YO
11.| SIBneHwust mepeHoca OIIK-1 YO
12.| Hampspx€HHOCTD 3JEKTPOCTATHIECKOTO IO OIIK-1 YO
13.| IToTeHmman 3eKTPOCTATUYECKOTO MO OIlK-1 YO
14.| JIM3IEeKTPUKN U IPOBOJHMUKH B AIEKTPOCTATHKE OI1K-1 YO
15.| 3aKoHBI MOCTOSIHHOT'O TOKA OIIK-1 YO
16.| JlabopaTopHas pabora «3ydenne 3aKOHOB OIK-1 3JIP

TIOCTOSTHHOTO TOKa)
17.| JJabopaTtopHas pabora «UccnenoBanue OTK-1

XapaKTEPUCTUK AIIEKTPOCTATHUECKOTO TTOJISD»

IIpomekyToUHas aTTecTaIus 3auér
18.| MarneTusm OIIK-1 YO
19.| DnexTpoMarauTHAS] HHITyKITHS OIIK-1 YO
20.| YpaBHenus Makceia OIlK-1 YO
21.| Konebanvist 1 BOJHBI OI1K-1 YO
22.| UnTepdepennus OIIK-1 YO
23.| dndpakmms OIIK-1 YO
24.| lonspuszanus OIlK-1 YO
25.| KBaHTOBOONITUYECKUE SIBICHUS OIIK-1 YO
26.| DneMeHTbl KBAHTOBOM MEXaHUKH OIIK-1 YO
27.| JJaboparopHas pabora «MccremoBanue mudpakiumy

N . OIIK-1

Opaynrodepa Ha TUPPaKIHIOHHON PEHIETKE» 1P

28.| JlabopaTopHast pabora «M3mepeHne u3IydeHns aToMa) OTIK-1

BOJIOPOIa»




29.

JlaboparopHas pabota «M3yueHue uHTEpdeEpeHINH
CBETa C MOMOIIBI0 OuTpr3Mbl OpeHensi»

OIIK-1

HpOMe)KYTOIIHaH aTTeCTalusa

OK3amMeH
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Ta6auna 1 — IOKA3ATEJBb YPOBHSI COOPMUPOBAHHOCTH KOMITETEHIIUI

OU3UKA

OI'OC BO 15.03.04 ABTOoOMaTH3aMs TEXHOJIOTHYECKUX NPOLECCOB U NIPOU3BOACTB

B mpormiecce ocBOeHNS JaHHOW JUCIHILINHBI CTYACHT (OPMHUPYET U IEMOHCTPHUPYET CIEAYIONNEe KOMIIETCHITIH:

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJ10rus dopma CreneHn ypoBHei 0CBOeHUS
HHJAEKC ®OPMYJIHNPOBKA ¢popmupoBanus OLICHOYHOI'0 KOMIIeTeH Mt
KOMIIeTeHI U i cpeacTaa
OIIK-1. IIpumenaTts | 3HaTh: JIeKLIHs, YO, 3JIP, Ba3oBblii  ypoBeHb: BBINOJIHEHBI
€CTECTBEHHOHAYUYHbBIE U | OCHOBHBIE ¢busnueckue CaMOCTOATEIbHAS JK3aMeH BCE BHABl  y4eOHOW  PaboTHI,
OOIIeUHXEHEepHbIE  3HAHHS,  METOIBI 3aKOHOMEPHOCTH. YMeTh: pabora, MIPeIyCMOTpEHHBIE y4eOHBIM
MaTEMaTHYECKOTO aHaJIN3a U | UCTIOJIb30BaTh (PM3UUECKUE 3aKOHOMEPHOCTH B | IIPAKTHUECKUE 3aH:- m1aHoM. IloBbIlIEHHBINH YPOBEHB:
MOJENUpOBaHusl B HpodeccruoHanbHOH | npodeccrnonanbHOl nestenbHocTH. Biiagerb: | Tws, CTYIEHT OlepHupyeT
JEeSITENBHOCTH METOAaMH HCIOIb30BaHHS (PU3UIECKUX na0opaTopHBIE 3a- IPHOOPETEHHBIMU 3HAHUSMU,
3aKOHOMEpHOCTEl! B IpohecCHOHATbHON HATHUS YMEHMSIMH, HaBBIKaMH,
JeSITETHHOCTH. MPEIbSBIIEMbIC K JTAaHHON
KOMIICTEHIINN, MpPHUMEHAET HX B
CUTyaLUIX MOBBIIIEHHOU
CJIOKHOCTH.
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7.3 OueHoOYHbIE CPEACTBA 10 AUCHUILVIUHEe «DU3HKA)

Ne HaumenoBanue [IpencraBnenue
O(_j orieHouHoro |KpaTkas xapakTepuCcTHKa OIEHOYHOTO CPEJICTBA | OLICHOYHOTO CPE/CTBA B
cpencTBa DOC
CpencTBO  KOHTPOJIS, OPraHM30BaHHOE  Kak
CrielHaIbHAs Oecena MeIarOrMYeCKOro
. aboTHMKAa ¢ OOyYarOmMMHCS HAa  TEMBI
1 VYerHbI onpoc E SAHHLE  © U3 yae oi c o ’ Bomnpocsl o
(YO) BSI3aHHBI W3y9aeMOH  JMCUMINIAHON, B yoyiav/nasnenam muci-
paccuMTaHHOE Ha BBIACHEHHE OOBEMa 3HAHHU —
00y4YaroIerocss Mo ONpeCICHHOMY pa3zeny,
Teme, mpolieMe U T.11.
CpencTBO TPOBEPKH YMEHHUH ¥ HAaBBIKOB 10
3ammura P POBEPKH Y [IpuMepHBIE BOIPOCH
., [MCTIOJIb30BaHUIO JIA0OPATOPHOTO 00OPYIOBAHUS]
5 nabopaTopHOi 5 6036 JUTSL 3QIIUATHI
paGOTEL M U3MEPUTENIbHBIX  TpUOOpOB,  00paboTKe 11260pPATOPHEIX
DKCIICPUMEHTAIBHBIX JTaHHBIX M UX CPAaBHEHHUIO C 6
(3]1P) pabot
TEOPETUICCKUMHU pacueTaMH
CpencTBo MIPOBEICHUS IPOMEKYTOUHOH
ATTECTALMM IO pe3yJbTaTaM BBIIOJIHEHUs BceX| Bompocsl uis MOAroToB
; 5 3 BUJIOB y4eOHOW pabOTBhl B TEUCHUH CEMECTPa C|KH K DK3aMeHY, IPUMEPBI
K3aMeH (3)  nnocTapieHmeM OEHKH «OTIHEHOY, «XOPOIIOY, |9K3aMeHAIHOHHBIX GHITe-
«yIOBJICTBOPUTEILHOY HJIH TOB
(HEYTOBJICTBOPUTEITHHO
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KOHTpOJIbeIe BOIIPOCHI U 3alaHUSA AJIA MTPOBECACHUA IIpOMC)KyTO‘lHOﬁ aTrecranuu 1mo
JUcCHUILINHE «Du3ukKa»

dopma MPOMEKYTOYHOM arTecTaluu, MpoBepstomas creneHb ocBoeHus kommereHnui OITK-1
Bonpocsl 1151 NOATOTOBKY K IK3aMeHY o pa3aeny «MexaHuka»

ITonosxeHre U €ero OTHOCUTEIBHOCTb.
Tpaexropus. Conpukacaromnasics OKpy>KHOCTb. LIeHTp u pagunyc KpUBU3HBI TPACKTOPHUH
CKOpOCTh ABUXKEHUS U €€ OTHOCUTEIBbHOCTD.
VYckopenue. KacaTeapHoe 1 HOpMajabHOE YCKOPEHHUS.
JlekapToBa cuctema KOOpIMHaT.
Kunemarndeckre 3aKOHBI JBUKCHHS
[ToctynarenbHoe aBM)eHUEe abcomoTHO TBEpAOTrOo Tena (ATT).
Ilonstue cubl. AOCOIIOTHOCTD CHIIBI B KJIACCHYECKON MEXaHHUKE.
[ToHsATHS PaBHOAEHUCTBYIOIIEH U COCTOSIHUS MTOKOSI.
. IlepBb1it 3ak0oH HproToHA. IHEpLIManbHbBIE CUCTEMBI OTCYETA.

NNk =

—_— e \O
—_—0

. Bropoii 3axkoH HeloTOHA 1 3aK0H BCeMHUPHOTO TATOTEHHUS.

. IMIynieC ¥ 3aKOH €ro N3MEHEHUH.

. Tperwnii 3akoH HpIOTOHA M COXpaHEHHE UMITYJIbCA 3aMKHYTOW CUCTEMBI.
. Yapsl ¥ pa3pbIBbL.

. Ilonarne cunoBoro nomis

—_— e
AN D B WD

. DnemeHTapHas pabora U paboTa Ha KOHEYHOM TIEPEMEIICHUH.
. MomHoCTE.
. Kunetnueckas sHeprus v 3aKoH e€ H3MCHCHHS.

—_—
O o0

. IloTeHnInanbHbIE CUIIOBBIE MOJIS M IOTEHIUAJIbHASL SHEPTUSL.

. Mexanudeckasi 3HEprust ¥ 3aKOH €€ U3MEHEHUSI.

. KoHcepBatuBHbIe cUCTEMBI.

. DJeMeHTapHBIl yroj MOBOpPOTa M YIJIOBasi CKOpocTh 23. CBA3b MEXIy YIVIOBOM U JIMHEHHON
CKOPOCTSIMH.

24. YrioBoe yCKOpEHHUE.

25. KacarenpHo€ 1 HOpMaJIbHOE YCKOPEHMSI BO BpalllaTeIbHOM JABHKEHUU

26. BpamarenbHoe neuxkenue ATT.

27. MOMEHT UMITyJIbCa U MOMEHT CHJIbI

28. 3aK0H U3MEHEHUSI MOMEHTA UMITYJIbCa.

29. MOMEHT UMITyJIbCa U YTIIOBasi CKOPOCTh. MOMEHT UHEPITHH.

30. OcHOBHOE ypaBHEHUE AMHAMUKH BpamareabHoro asuxeHuss ATT

NS NI \)
N = O

31. OceBble MOMEHTBI HHEPLIMHA HEKOTOPBIX TEJ

32. Teopema IlITeiinepa

33. PaGoTa W KHHETHYECKash JHEPrusi BO BpalaTeNIbHOM JBIKEHUH 34. AHAJIOTHA MEXIy
MOCTyNaTeNbHBIM U BpalllaTeIbHbIM ABMKEHUSAMHU.

Bonpocsl 1J1s1 IOATOTOBKH K 3K3aMeHY 110 pa3jesy «JIeKTPOMAarHeTu3mM»

1. Omnpenenenue siaekTpocTraTHyeckoro mosd. OmnucaHnue (QU3MYECKOro 3JIEKTPOCTATHUECKOTO
I0JI1 C TIOMOIIBIO BEKTOpHBIX mojied. Ilone anexTpuueckoil Hanpspk€HHocTH. OmnpeneneHue
BEKTOPA JIEKTPOCTATHYECKON HANPSHKEHHOCTH € MOMOILIBIO 3aKkoHa Kyiona.

2. IlpuHuun cynepro3uuuu nojeil B oTHoleH!H HanpspkEHHocTH. [lone qunons.
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.
22.
23.
24.

25.

[Tonstue tenecHoro yrina. [loHATHE MOTOKA 3JIEKTPOCTATHYECKON HANPSKEHHOCTH TOUEHYHOTO
HWCTOYHHKA B BAKyyMe€ 4€pe3 3aMKHYTYIO MOBEPXHOCTb.

Teopema Octporpaackoro-I'aycca B Bakyyme.

Teopema Octporpazackoro-I'aycca B Bakyyme v pacd€T MoJjisi OTHOPOIHO 3apSKEHHOUN CEpBhl.
Teopema Octporpaackoro-I'aycca B BakyymMe M pacu€T TOJIEH OJHOPOAHO 3apsKEHHOU
IJIOCKOCTH M BO3JyIITHOTO KOHJIEHCATOpA.

Teopema Octporpaackoro-I'aycca B BaKkyyme U pacu€T 1mojsi OTHOPOIHO 3apsKEHHOM HUTH.
[lorenumanbHOCTh  3yIeKTpocTaTMdyeckoro mnons. llonstue noteHnumana. BelpaxeHue
CKaJISIPHOTO TMOJsI TMOTEHIIMaja 4epe3 BEKTOpHOe Toje HampsbkEHHOCTH. BwiBoa (opmysist
MOTEHIMala TOYEYHOT0 UCTOYHUKA B BaKyyMe.

[loTreHuuanbHOCTh  3yIeKTpocTaTMdyeckoro mnois. llonstue noteHnuana. BeipaxeHue
CKaJISIPHOTO TOJIsI MOTEHI[Mala 4Yepe3 BEKTOpHOe Mosie HanpsbkéHHocTu. [lose morenumana
OJTHOPOJIHO 3apsKEHHOU chephl B BaKyyMe.

[ToTeHIManbHOCTh  3JIEKTpOCTaTUYeCKOro mnoiid. Ilonarne mnoreHuunana. BsipaxkeHue
CKJISIPHOTO TOJ MOTEHUHAla 4epe3 BEKTOPHOE MoJie Hanpssk€HHOcTH. llose moreHumana
OJTHOPOJHO 3apSKEHHOM TIIOCKOCTH B BaKyyMe.

[ToTeHIMaTbHOCTh AJIEKTPOCTATHYECKOTO MOJsA B BakyyMe. [loHdaTre noreHuuana. Beipaxkenue
CKAJIIPHOTO TOJISI MOTEHIMAla 4Yepe3 BEKTOpHOE Iosie HanpspkEHHoOcTH. [lone moreHnmana
OJIHOPOJIHO 3apsKEHHOM HUTH B BaKyyMe.

[TonsTre rpagueHTa cKansapHONH (QYHKIIUM HECKOJIBKUX MEepEeMEHHBIX. BbIpakeHrne BEKTOPHOTO
OJIsI HAPSKEHHOCTHU Yepe3 CKAISIPHOE 10J1€ MOTEHIMaa.

PabGora anexTpocTaTHUECKOro IoJigs MO MepeMelleHuto npobHoro 3apsna. [lonsTtue
HaIPSKEHUS.

[ToTennumanbHas YHEPTUS CUCTEMbI TOUEUHBIX U HEMIPEPHIBHO pacpeieIEHHBIX 3apsIOB.
[lonsiTue audnEKTpUYECKON cpenbl. MexaHu3M MOJSIpU3alUU HEMOJSPHOTO JIUAJIEKTPUKA.
Bexkrop nomspusanuu. JIusinekrpuyeckast BOCIPUUMUYUBOCTD JUAIEKTPUYECKON CPEbI.
[lonsitne nuanextpuyeckod cpenpl. I[loTeHUManbHass >HEPrus 3JIEKTPUUYECKOrO AUIOJIBHOIO
MOMEHTa B DJJIEKTPUYECKOM Tojie. MexaHu3M MNOJSpU3alUU  TOJISPHOTO JIUAJIEKTPHUKA.
JusnekTpuueckass BOCOPUUMYHUBOCTD IUAJIEKTPUKA.

[Tone cBsi3aHHOrO 3apsia B MOJISIpPU30BaHHOM JudiekTpuke. Teopema Octporpaackoro-I'aycca
B IMAJIEKTpUKE. BEKTOpHOE 10JIe 3IEKTPUUECKON MHAYKINU (3IEKTPUUECKOTO CMEIIEHU) U €€
CBSI3b C MOJIEM DJIEKTPUUYECKON HANIPSIKEHHOCTH.

CBsizb MEXIy OJIEKTPUUYECKOM HANpsHKEHHOCTBIO CBOOOJHBIX 3apsiloB B Bakyyme M B
TUBJIEKTPHKE.

[lonsitTue  mpoBojsled  cpenbl.  DJNEKTPOCTAaTUYECKHM  MPOBOAHMK.  PacmpeneneHue
HECKOMIICHCUPOBAHHOIO 3apsifia MO 3JEKTPOCTATUYECKOMY TMPOBOAHHUKY. DIIEKTPOEMKOCTD
YEIMHEHHOTO MTPOBOJHUKA.

AHanu3 cucteMsl «rpoBosuil map 0 TouedHslil 3apsa» METOIOM 3epKaIbHBIX H300paXKeHUH.
3a3zeMJIeHuE.

B3aumuas anextpoémkocTh. [lnockuit KoHIEHCATOp W €ro  ANEKTPOEMKOCTh. CrocoObl
COEIMHEHMSI KOH/IEHCATOPOB.

B3aumnas snextpoéMrocTs. Cheprueckuii KOHASHCATOP U €T0 AIEKTPOEMKOCTb.

B3anMHas anektpo€mMKocTh. L{unnHapryecknii KOHIEHCATOP U €T0 3JIEKTPOEMKOCTb.

DHeprus yeIuHEHHOTO 3apsKEHHOTO IMPOBOJHMKA, 3apsSKEHHOIO KOHAEHCAaTopa M 0ObEMHOM
IJIOTHOCTH YHEPTUHU AIEKTPOCTATUYECKOTO MOJIS.

OCHOBHBIE TIOHATHUS TEOPUH IIEKTPUUECKOTO TOKA: BEKTOP INIOTHOCTH TOKA U CHJIA TOKA.

CBs13p MEXly HUMH.
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26.
27.

28.
29.
30.
31.
32.

33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.

44,

45.

46.

47.

Nk W=

3akon OMa B quddepeHnuaibHoi hopMme.

3akon OMa B WHTErpalibHON Qopme ans ogHOpoaHOro ydacTka. CONpOTHUBICHHE Y4YacTKa.
Crioco0bl coeTMHEHUST COTTPOTUBICHUH.

3akoH OMa B WHTETrpajbHOW (QopMe Il HEOJHOPOTHOTO YydacTka. l[lojokuTenbHbIE |
otpunatenbubie DJ[C. DHEpreTHYecKuii CMBICT HHTErPAJIbHOTO 3aKkoHa OMma.

3akon OMa 1t MpocTOoro KOHTypa. 3akoHsl Kupxroda.

3akoH Jlxxoyns-Jlenua.

Bekropnoe npoussenenue. [IpaBuino Moaysst M mpaBuiIo HaIllpaBICHUS.

[TonsiTie MarHUTHOTO MMOJs. MarHUTHAsE UHIYKIUS KaK CUJIOBasi XapaKTepUCTUKA MAarHUTHOTO
noJisi. MaruuTHas coctasisitomiast cuisl JIopeHua.

3akon buo-Casapa-Jlamtaca (bCJI) B Bakyyme.

JIBe BEKTOpHbIE XapaKTEPUCTUKM MArHUTHOTO TOJiI B MAarHeTUKE U CBA3b MEXAY HUMHU.
Bripaxkenust 00EMHON TIIOTHOCTH YHEPTMH MAarHUTHOTO TIOJISl B MarHeTUKe

[Tpumenenue 3axkona bCJI B Bakyyme: MarHuTHast HHAYKIIUS B IIEHTPE BUTKA C TOKOM.

Cuna Amrmepa A TpOBOJHUKA C TOKOM 3JIEMEHTAPHOM IJIMHBI U JUIsl IPSIMOTO MPOBOJIHUKA C
TOKOM KOHEYHOM JUTUHBI.

MarHuTHbIiI MOMEHT U BO3JEHCTBHE HAa HETO MAarHUTHOTO MOJIs. AHAJIOTUsl MEX]Yy BUTKOM C
TOKOM ¥ MarHUTHOMW CTPEJIKOM.

Marnuthseiii notok. Teopema Octporpaackoro-I'aycca s MarHWTHOTO IOJS WM BBIBOJBI U3
HEE.

PaGora cwiel Ammepa B cifydae ydacTka IPOBOJIHUKA C TOKOM

PaGora cunbl Ammepa B ciiydae 3aMKHYTOTO KOHTYpa ¢ TOKOM

[TonsiTHE UPKYISAIIUU BEKTOPHOTO TOJIs. 3aKOH TMOJHOTO TOKA B BAKYYME U B MarHeTHKeE.
[IpumeHeHne 3aK0OHA TTOTHOTO TOKA: MAarHUTHOE TI0JIe OECKOHEYHO JTUHHOTO MPOBOJIA C TOKOM
B BaKyyMe.

[IpuMeHeHHne 3akoHa TOJHOTO TOKA: MAarHUTHOE II0J€ TOHKOrO TOPOWUJa U JJIMHHOIO
COJIEHOU[IA.

SIBrieHne HIIEKTpOMAarHuTHOM WHAYKIUU. 3akoH Papanes u npaswio Jlenma. I[lonsitue
00paTHOM CBS3U. 3aKOH AJIEKTPOMATHUTHON MHAYKIIUU.

[Mpuuyuaer 3JIC uHAYKIUM B ABUXKYIIUXCS TPOBOJHUKAX M B HEU3MEHHBIX KOHTYpax
MIPOBOJIHUKOB B TIEPEMEHHOM MarHUTHOM ToJie. BUXpeBoe 3JIeKTpUUecKoe IMOJie U BhIPpAKCHUE
yepe3 Hero DJIC MHIYKIIMY B HEMOABUKHOM KOHTYPE MPOBOTHUKA.

KonuuecTBo 3apsiaa, mpoTekiiee B KOHTYpe MPOBOJHHUKA IMPU M3MEHEHUM NOTOKOCLEIUICHUS
KOHTYpA.

Asnenue camomnaykiuu. llonstue wHAykTHBHOCTH KOHTYpa. DJC Camomnaykiuu. 3akoH
OMa 1t yyacTKa LEeNy ¢ MHAYKTUBHOCTBIO. DHEPTUsl MATHUTHOTO ITOJISI IPOBOJAHUKA C TOKOM.

Bomnipocskl U1 NOATOTOBKM K 3K3aMeHY 0 pa3aeny «Pu3uKa TenjJioBbIX iBJIeHHID)

[Ipenmer T/1. Pabota u Teruio.

TJ1 mapametps! u T/l cocrosiHue.

PaBHoBecHbIe 1 HepaBHOBecHbIE T/l cocrosiHus. ['as.

Temneparypa kak QyHKuus paBHoBecHOro T/l cocTosHus.

VYpaBHeHue cocTosiHusA. M neanbuslii ras.

Buytpennss sHeprus kak ¢pynkust TZ{ cocrosHus: nepoe Havasno T/I.

ITepBoe nawano T/l mns maeanbHOro rasa. Termo€MKOCTH HMACATBHOIO ra3a B Pa3IMYHBIX
poueccax.
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10.

8. VYpasuenue Ilyaccona

9. Ilpouecc xxoynsa-Tomcona

10. O6patumble U HeoOpaTUMBbIE MPOIIECCHI.

11. Bropoe nauano T/l. OHTpomnus.

12. S-T npnarpamma

13. Bo3pacTanue SHTpONMHMH B HEPABHOBECHBIX MpPOIIECCaX M30JUpOBaHHOUW cucTembl. 14. Yucno
ABorazipo. MossipHast Macca M KOJJMYECTBO BEIIECTBA

15. KonnencupoBaHHble cpeipl. PazMepsl MoieKy:1.

16. Uneanbublii ra3 ¢ Touku 3pernss MKT. OcnoBHoe ypaBHenne MKT uaeanbHOro rasa

17. DOproguyeckast Teopema. 3aKOH O PaBHOM pacHpEeeNICHUH SHEPruu TEIUIOBOTO JBUKEHHS B
COCTOSIHMH TEIJIOBOI'O PABHOBECHS.

18. BHyTpeHHsIs1 SHEprusl UJICaIbHOIO Ta3a U €ro TEIUVIOEMKOCTH B Pa3JIMYHBIX MPOLIECCaX C TOUKU
3penust MKT.

19. Yucna 3an01HEHUs OJJHOYACTUYHBIX COCTOSHUM U OJJTHOYACTUYHBIE (PYHKIIMU PaCIpeIeCHHs

20. Pacripenenenne MakcBesia.

21. Haubomnee BeposTHAsI CKOPOCTH MOJICKYJIBI

22. Cpeassisa CKOPOCTb MOJICKYJIbI

23. CpenHekBaapaTUyHasi CKOPOCTh MOJIEKYJIbI

24. Pacnpenenenue bonpiimana. bapomerpuueckas gpopmyia.

25. MakpoCOCTOSIHUE U €0 CTaTUCTHUECKU BeC. CTaTUCTUUECKUNA CMBICI SHTPOIIUH.

26. TemnonpoBoaHOCTh. Ko pummeHT TerionpoBoHOCTH

27. Muddyzus. Koapdunment nuddyzuun

28. Bsazkoctb. Koaddunuent Bsaskoctu

29. CBs13b MPOIIECCOB MEPEHOCA C YPHTPONUEH

Bonipocsbl 1Jis1 IOATOTOBKH K IK3aMeHY
no pasaenay «Koseb6anusi, BOJHbI, ONTHKA, KBAHTOBas (PU3UKA)

BriBog 4eTBEPTOrOo M BTOPOro ypaBHEHHMH MakcBeila Ha OCHOBAaHMM MaTE€MaTUYECKOU
teopemsl ['aycca

BriBog nepBoro ypaBHeHus: MakcBeljia Ha OCHOBaHMHM MaTeéMaTH4ecKoi Teopembl CTOKca

Tperpe ypaBHEHHME MakcBemia B Cily4ae CTallMOHAPHOIO M HECTALMOHAPHOI'O paCHpENeIICHUS
3apsiaa. Tok cMeleHus.

Onpenenenue rapMoHuueckux koneOanuil. Ilepuon, yactora, mMKIMYecKas 4acToTa, ¢asa.
KommuiekcHoe mpefcTaBieHne rapMoOHUYecKuX KonebOanuil. Cynepno3uius TapMOHHYECKUX
Kose0aHui OJJHOW YacTOTHI.

HuddepenunanbHoe ypaBHEHHE TrapMOHUYecKuX KoneOanuil. [lpumepsl  uieanbHBIX
KojeOaTeNbHBIX ~ CUCTEM: TapMOHHMYECKMHA  OCHWJUIATOpP,  KoNeOaTelnbHBIA  KOHTYp  C
KBa3UCTAIIMOHAPHBIM TOKOM. ['apMOHUYecKue KOIeOaH sl ¢ TOUKH 3pEHUSI YHEPTHH.

OnHoMEpHOE M TpPEXMEpPHOE BOJIHOBOE YpaBHEHHME. BoyiHa Kak pelieHre OJIHOMEPHOro
BOJIHOBOTO ypaBHeHHUs. [1mockas u cpepuueckast BOJTHBI.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BekTop MmI0THOCTH MOTOKA SHEPTUU AIIEKTPOMATHUTHON BOJIHBI (BeKTOp YMoBa-IloiiHTHHTA).

'apmonnueckue BoJIHBI: (pa3a, IJIMHA BOJIHBI, BOJHOBON BEKTOp, BOJHOBAsl MOBEPXHOCTb.
®da30Bast CKOPOCTh U AUCIEPCUOHHOE COOTHOIIEHHE. IHTEHCUBHOCTh TAPMOHUYECKUX BOJIH.

[TakeTbl rapMOHUYECKUX BOJIH. [ pynnoBast CKOpOCTb.
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11.

12.

13.

14.

15.

16.
17.
18.
19.
20.
21.

22.

23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.

Bpemennas korepeHTHOCTb. Bpemsi korepeHTHOcTH. M3iydeHue cBeTa pealbHBIMU
ncroyHukamu. Llyr BonH. J{nnHa korepeHTHOCTH. [llnprHa 4acTOTHOrO OKHAa.

IIpocTpaHcTBEHHAss KOT€PEHTHOCTh: KOTEPEHTHBIE M HEKOTEPEHTHbIE HUCTOYHUKU. lloHsATne
Jy4a B BOJHOBOW onTuke. MHTepdepeHuus nByx chepuueckux BoOJH. IIpocTpaHCTBEHHBIN U
ONTUYECKUH XOA. VYcIoBHA HHTEP(EPEHIIMOHHOTO MakCHMyMa W MHUHHMyMa B cilydae
JBYXJIYy4€BOU MHTEPPEPEHIINH.

Cxema lOnra. CnocoObl ee peanuzauuu. Pazmep uHTephEpeHIIMOHHONW KapTHHBI M JUIMHA
KOT'€pEHTHOCTU UCTOYHMKA U3ITYUECHHUS.

WNutepdepenius B TOHKUX TUieHKax. [lomockl paBHOW TONIIMHBI U paBHOrO HakioHa. Konblia
Herotona. [lpenenbHass nias wuHTepEpeHUIUH TOJIIMHA TIJIEHKM W €€ CBA3b C JUIMHOM
KOT'€pEHTHOCTU UCTOYHMKA U3ITYUECHHUS.

[Tpunmun T[roifrenca-®penens. Meron 30 @Dpenens. Jloka3aTenbCTBO Ha €ro OCHOBE
MPSIMOJIMHEMHOCTH PacpOCTPAHEHUs CBETA.

Hudpaxuust @peHens Ha KPyIriioM OTBEPCTUH U IUCKE.

Hudpaxus OpayHrodepa Ha IIEIH.

Hudpakuus @paynrodepa Ha OTHOMEPHOH peIIeTKe.

Judpakmus Ha KpucTamaeckoi pemerke. @opmyna Bynsda-bparra.

OnHomepHast TU(PaKIMOHHAS pelleTKa Kak CIeKTpaIbHbI HHCTpYMEHT. Paspematommas cuia.

JnarpaMMa HHTEHCUBHOCTH MONEPEYHOU BOJHBI. CTENEeHb KOr€peHTHOCTH oceil. HopmabHbie
KOOPJIMHATHI.

[Monspuzanust ¢$a30BO-HEKOTEPEHTHBIX BOJH. 3akoH Mamtoca. YacTHyHO TOJSPU30BaHHBIN
CBeT.

[Monspuzanus Gpa3zoBo-KorepeHTHbIX BOJH. [Tnockas. kpyropast u 3JUIMITHYECKAS TOISIPU3ALHH.

TemnoBoe nznydenue. 3akon Kupxroda. AdcomroTHo uepHOe Teno u Gpynkius Kupxroda.

BripaxkeHne CHeKTpalbHO-OOBEMHON IJIOTHOCTH U3JIYYECHHS Yepe3 CpPEAHIOI JHEPTHI0
BOJIHOBOT'O COCTOSIHMSI p€30HaTOpA.

Knaccrudeckuii u KBaHTOBBIN 1I0JX01 K pacuery pynkiun Kupxrogpa. @opmyna [Tnanka.

Buemnwnii pororddext. YpaBHeHHe DHUHINITEHHA.

B¢ dext Komnrona.

®otonbl. KoprycKysspHO-BOJHOBOW Jyajanu3M 3JIEKTPOMATHUTHOTO U3JTyUEHUS.

['unoresa ne-bpoiinsa. Bonna ne-bpoitns

DKCIepUMEHTAIIbHBIE JOKA3aTENbCTBA BOJTHOBBIX CBOMCTB MUKPOYACTHUIL

CraTuctrueckuii CMbICT BOJH MaTtepuu. [ToHsTHE BOTHOBON (QyHKIIUN

[punuun cynepnosunuu. CooTHoLeHus Heonpeaenénnocrei ['eitsendepra

Oo0pa3sen 3K3aMeHAIMOHHOTO OMJIeTa

MUHKUCTEPCTBO HAYKU U BBICIIIEI'O OBPA3OBAHUS POCCUCKOM ®EJEPAIIUN
®EJIEPAJIBHOE FOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXK/IEHUE BBICLLIETO OBPA30BAHUS

«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHMH IMOJIUTEX)
JIeKTPOCTAILCKUI HHCTUTYT (uiiuann)
MockoBCKOro NOJMTEXHUYECKOT0 YHUBEPCUTETA
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Hanpasnenue noarorosku 15.03.04 AroMaTu3zaiius TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB

daxynpTeT TEXHOJOTrn4Yeckuil, kapeapa MMT

Huctuminna « @uznkay

Oxzamen no paszoeny «Konebanus, 6onmvi, onmuka, K6aHmosas Gu3uKay

BUJIET Ne 1
1. BriHyXIeHHBIEC KONEOaHUS.
2. Jndpaxuus Opaynrodepa Ha meTud ¥ Ha OMHOMEPHOU TU(PAKIIMOHHON PEIIETKeE.

3. Ilpum nepexone 3nexTpoHbel B arome ¢ L —Ha K-ciioil mcmyckaroTcsi peHTT€HOBCKUE JIyUd C
nnuHor BoaHb! O0=78,8 TIM. Kakoit ato arom? lns K-cepun nmocrostHHas skpaHUpoBaHus b=1

YTBepxkaeHo Ha 3acenanun kapeapsl «MMT»

3aB. kadeapoii / /

Texkymui KOHTPOJIb

Bonpocs! 1151 yeTHOr0 onpoca
1o pucuuruinee «dusnka»

dopMa TeKyIero KOHTPOJIs, MPOoBEpstoLIas cTeneHb ocBoeHus1 komrerenuuit OTTK-1

Paspnen Kunemamuka nocmynamenvnozo oeusicenus

Urto Takoe pU3nvIecKuii BEKTOp U €ro opt?

UYro Takoe NBMKEHHE MAaTEPUATIbHOW TOUKU?

Yro Takoe conpuKacarmasncs K JaHHOH TOYKE TPAaeKTOPUH OKPYKHOCTb?

Uro Takoe paanyc KpUBU3HBI TPAEKTOPHUH B JaHHOU €€ TouKe?

Yro Takoe opT KacaTeJIbHON U OPT HOPMAJIM B JAHHOW TOUKE TPACKTOPUU?

Yro Takoe myTeBasi CKOPOCTb U CKOPOCTh IBHKeHUs? KakoBa CBsA3b MEKIy HUMU?

JlaTh KOPPEKTHOE OIIPEAEIICHNE ITyTH MAaTEPUAIBHON TOYKH.

ChopmynupoBaTh 3aKOH OTHOCUTEIBHOCTH CKOpocTH [ anuses.

EcTb 111 ycKOpeHue y Tena, KOTOpO€e IBHKETCS 110 OKPY>KHOCTH PaBHOMEPHO?
. JlaTh onpenenenys U BbIPaXEHUs TAHNCHIUAIBHOTO ¥ HOPMAJIbHOT'O YCKOPEHHUH.
. Uro Takoe KoopAMHATEI?

I Ao S

—t e = \O
N = O

. Uro Takoe 6a3uc cucTeMbl KOOpAUHAT?

—
(98]

. B uéM mpeumyliecTBa IE€KapTOBOM CUCTEMBI KOOPAMHAT IIEpE] CUCTEMaMH C JPYTUMU
6azucamu?

14. Yro Takoe AekapToBa KOOopauHaTa?
15. Yto Takoe KHHEMATUUECKHUE 3aKOHBI IBMKECHUA?

16. Kak Ha OCHOBaHUM 3aKOHOB JBUXEHHUS MOJYYUTh 3aBUCHUMOCTH CKOPOCTHU JBWKEHUS U
YCKOPEHUS OT BPEMEHHU
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17.
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12.
13.
14.
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Kak Ha 0CHOBaHMM 3aKOHOB JBHKECHUS MOJYYUTh TAHTCHIIMAJIBHOE U HOPMAJIbHOE YCKOPEHHUS B
JTAHHBI MOMEHT BPEMEHH?

Paznen Junamuka nocmynamenvnozo 08usricenusn
Uto Takoe BO3AEHCTBUE OJHOTO Tejia Ha APyroe?
Yro Takoe crmia?
Yto Takoe IMHAMHYECKOE COCTOSHHUE TeJIa U CUCTEMBI TEJI?
Cuna aOCoJIFOTHA WM OTHOCHTEILHA?
Uto Takoe COCTOSHKE MOKO0s? SIBIseTcs I OHO a0COIIOTHBIM?
Urto Takoe nHepImanbHas cucteMa orcuéra?
Kaxkoe Teno nagaet ObicTpee: TsDKENOE Win JETKOE?
KakoBa mpuuuHa TOro, 4To Ha JBYX KOHIIAX HATSHYTON HUTH, IEPEKUHYTOH Yepe3 OIOK, CUIIbI
HaTS>KEHHUS OJMHAKOBBI?
KakoBa nmpuunHa TOro, 4TO YCKOPEHHS JIBYX I'PY30B, CBS3aHHBIX HHUTHIO, IEPEKHUHYTON uepe3
OJI0K, OJJMHAKOBBI IO MOAYJIIO.
Henonsuxubiii 070K moaBemIeH K AuHaAMOMETpy. Uepes OJIOK MEepeKuHyTa HUTh, Ha KOHIIAX
KOTOpOM 3aKperuieHbl JIBa HEpPaBHBIX Tpy3a mi W m2. Yemy OyAyT paBHBI ITOKa3aHUS
JTMHAMOMETPA, €CIIU TPY3bl MPEIOCTaBUTh caMUM cebe?
3aueM Hy’K€H UMITYJIbC MaTepHaIbHON TOUKH?
N3mensiercsa nu umnyiibe cuctemsl 3emisi-JlyHa, v eciu Aa, TO KTO U3MEHSIET €r0 U3MEHSET?
3a4yeM HY>EH LIEHTP Macc CUCTEMBI?
UYro Takoe yaap ¢ TOUKH 3pEHUs TEOPUU U NIPAKTUKU?

Pasznen Paboma u ynepeus ¢ nocmynameibHom 08UdHCEHUU
Yro Takoe MEXaHUIECKOE COCTOSHUE CHCTEMbI?
[TpuBecTr npuMepbl PYHKIMI MEXaHHUECKOTO COCTOSTHUS CUCTEMBI
Yro Takoe cuiaoBoe Iojie?
B ‘IéM paSHI/ILIa Mexcny CTaI_II/IOHapHBIMI/I )41 HCCTaHI/IOHapHBIMI/I CUJIOBBIMHA HOHSIMI/I?
UTto Takoe KMHETHYECKask YHEPTUS CUCTEMBI TEJ, U 110 KaKOMY 3aKOHY OHA U3MEHSIETCS?
Yto Takoe MOTEHIIHAILHOE CUJIOBOE I0JIe?
CdhopmynupoBaTh ornpeieseHre MOTCHIIUATLHONW YHEPTUH TeJla U 3aKOH € N3MEHEHUSI.
Kakwue cuibl B TOBCETHEBHOM MPAKTUKE SIBJSIOTCS MOTCHIIMATBHBIMU?
JlaTh onpeneneHue mojst Cuil conpoTuBieHus. [loueMy oHO He SIBIsIeTCSA MOTEHIIUATBHBIM?

. SIBIAIOTCA M NOTEHIMAIBHBIMU CUJIbl HATSDKEHUS. HUTH U PEAKLIUH OIIOPHI?
. UTo Takoe MexaHN4ecKasl YHEPIUs, U IO KAKOMY 3aKOHY OHa U3MEHSETCS?
. JlaTh ompeneneHre KOHCEPBATUBHOM CUCTEMBI M JI0KAa3aTh, YTO €€ MEXaHUYEeCKas SHEprus

COXpaHSCTCS.

Paznen Kunemamuka epawjamensvnozo oeusicenus
Hanmcate Qopmyiry cBsi3u OECKOHEYHO Majoro MepeMemieHHs M OSCKOHEYHO MaJIoro yriia
MIOBOpPOTA.
CdhopmynupoBaTh IpaBUiIO MOIYJISI BEKTOPHOTO ITPOU3BEACHUS U €T0 HAllpaBJICHUS.
CBs3b yIJIOBOW U JIMHEMHOM CKOPOCTEH.
Hanwmcatp BbIpakeHUs] TAHTCHIIMATBHOTO M HOPMAaJIbHOTO YCKOPEHUH depe3 MpOU3BOIHBIE yTiia
MIOBOpPOTA.
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15.
16.

17.
18.

19.
20.
21.
22.
23.

24.

Onucath CBA3b MCXKAY TMOCTYHaTCJIbHBIM W BpallaTCIbHBIM IBWXCHUSAMH B ClIydac
MaTepuaIbHOW TOYKU U aOCOJFOTHO TBEPOTO TEA.

Paszpnen Junamuxa epawyamensvrnozo osusicenus
JlaTh onpeneneHre MOMEHTa UMITYJIbCa MaTEpUAIbHOU TOUKH.
JlaTp onpeneneHne MOMEHTA CHJIBI.
HanucaTth 3aKOH M3MEHEHUs MOMEHTAa MMIIyJbca MarepuanbHOW Touku 4. HamucaTts 3akoH
M3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMbI MaTEPUAIBHBIX TOUYEK.
CBsi3b MEX]ly OCEBBIM MOMEHTOM UMITYJIbCA U YIIIOBOM CKOPOCTHIO.
Hamnmcars 0CHOBHOE ypaBHEHHE TMHAMUKHU BPAIATEIbHOIO JBUKEHUS.
Cdhopmynuposats Teopemy llITeitrepa
JlaTb BbIpaskeHUE dIIEMEHTapHOM paboThl BO BpalllaTeIbHOM JIBUKEHUHU
JlaTe BBIpaXEHHE KUHETHUYECKOW OSHEPruM aOCOJMIOTHO TBEPIAOTO TeEla, BPAIIAIOIIETOCS
OTHOCHUTEJIBHO 3aKPEIJIEHHOMN OCH.

Pasnen Ocnoevt mepmoounamuxu (T/])
ChopmynupyiiTe npeaMeT U3y4eHus TEPMOAMHAMUKI
Yro takoe paboTa U TEIUIO B TEPMOJAUHAMUKE?
UTto Takoe TEpMOIMHAMHYECKOE COCTOSTHUE?
Uro Takoe paBHOBECHOE TEPMOJIMHAMUYECKOE COCTOSTHUE?
Kak cBsi3aHbI Mex 1y 000 paBHOBECHOE COCTOSTHHE U dJieMeHTapHas pabota T/l cuctemsi?
OnuimTe paBHOBECHOE COCTOSIHUE JAHHOW MACChl IAHHOTO Ta3a.
B kakux ocsix paboTy rasa B paBHOBECHOM IPOIIECCE MOXKHO MPEJICTABUTh TpaduuecKu?
Uro takoe dpynkuus T/l cocTosHus?
CKOJIBKO MOXHO MpUAyMaTh GYHKIMI paBHOBecHOTo cocTosiHus raza? 10. [laiite onpenenenue
TEeMIIepaTypbl

. UTo Takoe ypaBHEHUE COCTOSHUA?

. JlaliTe TEpMOAMHAMUYECKOE ONPEIEIICHNE UACATBHOTO ra3a’?

. Chopmynupyiite cmbici niepBoro Havdana T/1.

. Urto Takoe TemioéMKoCTh? SBisieTcs 1M OHAa XapaKTEPUCTUKOW CUCTEMBI MIIM XapaKTEPUCTUKON

CHCTEMBI B IJAHHOM PaBHOBECHOM ITpoliecce?

OT 4ero u Kak 3aBUCUT BHYTPEHHSS YHEPTUS UI€aIbHOTO ra3a’?

Kax onuceiBaercs 3aBUCHMOCTb JaBJICHHUS HACAIBHOTO raza oT o0béMa B aanabaTHUYEeCKOM
npouecce?

UYro Takoe 0OpaTHUMBbIN 1 HEOOpAaTUMBIN IIpoLecc?

Kakue HeoOpaTumble MpPOIECCHI JIETTM B OCHOBY IE€PBOHAYAJIBHBIX (OPMYJIHPOBOK BTOPOTO
Hauana TJ[?

Uto takoe Tepmuueckuid KII/ TertoBoro npurarens?

UYro Takoe BeUHBIN ABUTATEIb IEPBOTO poaa?

Yem 3Hamenut ki Kapuo?

Uto Takoe BeUHbII IBUTATEb BTOPOTO poaa?

MOXHO JH TEeIUI0, OTAAHHOE XOJOJMIBHUKY B ITMKJIE paOOThl TEIJIOBOTO JBUTaTelsl, Ha3BaTh
TEIUIOBBIMH NOTEPAMU?

CymiecTByeT 1 KOJIMYECTBEHHAs! Mepa He0OPaTUMOCTH U30JIMPOBAHHON CHCTEMBI?

Pasnen Ocnoevl monexkynapuo-kunemuueckoii meopuu (MKT)
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KaxoB cMmbici yucna ABoraapo?

Urto Takoe MosipHasi Macca BemecTBa’?

CKOJIBKO MOJIEKYJI JAHHOTO BEIIECTBA COACPKUTCS B €ro MOJIsipHOUM Macce? [Tlouemy?

Urto Takoe creneHb cBOOObI?

Uto Takoe paBHOBecHOE cocTosiHue B MKT?

Uro Takoe abcomoTHas Temneparypa B MKT?

JaiiTe onpenenenue uaeanbHoro raza B pamkax MKT

Kak cooTHOCSTCS Opyr ¢ IpYyroM BHYTPEHHSS HEPIUs WACATbHOTO ra3a M SHEprus TEIJIOBOrO
JBUKEHUS €T0 MOJICKYI?

MOo3KHO 1T SKCIIEpUMEHTAIbHO U3MepUTh oTHOLIeHue Cp/Cr naeanbHoro raza?

Pasnen dnemenmor cmamucmuueckoii pusuxu
UTo Takoe YMCII0 3aMOoJHEHUsT OJTHOYACTUYHOTO COCTOSTHUSA?
Uro Takoe QpyHKIIUS pacTpeaeNieHUus] MOJIEKYJI 0 OAHOYACTUYHBIM COCTOSTHUSIM?
Urto takoe pacnpenenenne Makcpemia?
3anumuTe BeIpaXXeHue pacupenenaeHus Makcsenia
3anuimTe paBHOBECHOE paclpe/esieHne MOJIEKYJ HIeajJbHOro raza Mo MOIYJSM CKOpOCTei
MOJIEKYJI
PaccraBpTe B mopsike Bo3pacTaHUsl CPEIHEKBAIPATHUHYIO, Han00JIee BEPOSTHYIO U CPEIHIOIO
CKOPOCTH MOJIEKYJI HJIeaIbHOI0 ra3a Mpu JaHHOM TeMIiepaType
3anumMTe PaBHOBECHOE pACIpPECTICHUE MOJIEKYJl HJ€aJbHOTO Ta3a M0 KUHETHYECKUM
SHEPrUsiM MOJIEeKyJ1?
Uro Takoe pacnpenenenue boiapimana?
Uto Takoe KAaHOHUYECKOE U MUKPOKAaHOHUYECKOE pacrpeiesICHHs ?
UTo Takoe CTaTUCTUYECKUI BEC TEPMOAMHAMUYECKOTO COCTOSTHUS?
CBsi3aHBbI 1M MEXKIY COOO0M SHTPOMUS U CTATUCTUYECKH Bec?

Paznen Aenenun nepenoca
Urto Takoe JoKaIbHOE paBHOBECHE?
Kak Benér cebst ¢ TeueHreM BpeMeHH JIOKAIbHO paBHOBECHAs! M30JIMPOBAaHHAs CUCTeMA?
Kakwue BbIpaBHHBaIONIME TOTOKH U3BECTHBI Bam?
3anumuTe BRIPAXKEHUS TUIOTHOCTEH BBIPABHUBAIOIINUX MIOTOKOB
Uro Takoe JuIMHA U BpeMs CBOOOJHOTO mpodera?
YyuTeiBaeTCS M pasHUIA MEXAY CpPEIHUM KBAJAPaTOM CKOPOCTH M KBaJIpaTOM CpeaHen
CKOPOCTH TEIUJIOBOT'O JABM)KEHHUS MOJIEKYJI NP BBIBOJIE BhIpAKEHUN KOO PUIIMEHTOB NepeHoca?

Paznen Hanpasxcénnocms 31eKmpocmamuyeckozo nons
JlaTe ompeneneHre TOYEHYHOrO 3apsijia B CIydae HEMPEPBIBHOTO pacIpeesieHus 3apsiia Io
00BEMY, TOBEPXHOCTH, JINHUU.
CdhopmynurpoBaTh TPHUHIUILI AaTbHONCHCTBUS U Onm3kozaeiicTBus. Kakoil u3 HHMX oOKazamics
BEPHBIM?
Uto Takoe 31eKTpocTaTuIeCcKoe mose?
Urto Takoe mpoOHBIH 3apsi/] IO OTHOIICHUIO K JJAHHOMY SJIEKTPUYECKOMY MOJI0?
UTo Takoe MaTeMaTUYeCKOe MOoJIe SJIEKTPUUECKON HAPSHKEHHOCTH U JUISl YETO OHO HYKHO?
Cdopmynuposath npaBuiia rpaduueckoro mpecTaBIeHNUs BEKTOPHOTO MAaTEeMAaTHUYECKOTO TIOJIS
Onucarb CBONCTBA CHJIOBBIX JINHUHN 3JIEKTPOCTATUUYECKOTO MOJIS.
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B kakoMm ciyuyae npuMeHSIETCsS] PUHIMI CYNEPIIO3ULIUHU JEKTPUUECKUX Mojei? 3anucarb ero
BBIp@)KEHHE B CIIyyae AUCKPETHOTO U HEMPEPBIBHOTO PACIIPEAETICHUS 3apsiI0B-UCTOYHHUKOB.

UTto Takoe ANeKTPUIECKUi AUMOIb?

UTto Takoe MOTOK BEKTOPHOTro NoJisi? B kakoM ciyuyae 3TO MOHSATHE CBSI3aHO C IBHXKEHUEM?
Cdopmynuposats Teopemy Octporpaackoro-I'aycca B Bakyyme.

3anucaTh BBIPRXEHHE HANPSHKEHHOCTH TIOJNS  OJHOPOJHO 3apsHKEHHOM — OECKOHEYHOM
IJIOCKOCTH.

Yro o3HaUaeT «0ECKOHEYHOCTh TIOCKOCTH?

3anucaTh BBIpAKEHHE HAIMPSHKEHHOCTH TIOJIS OJHOPOAHO 3apsHKEHHOM OECKOHEYHOW MPSIMOMN
HUTHU.

Paznen Ilomenuuan
[ToueMy 1o€ MEKTPOCTATUYECKON HANIPSXKEHHOCTH SIBJIAETCS MOTEHIMAIBHBIM ?
Kak Ha3pIBaeTCsl MOTEHIMAIbHAS dHEPTHS SAMHHUYHOTO IMOJIOKHUTEIHLHOTO MPOOHOTO 3apsiaa B
AIEKTPOCTATUYECKOM I0JIe?
Urto Takoe HampsHKEHUE, B KAaKOBA €T0 CBSI3b C pa0O0TOM SJEKTPOCTATHUECKUX CHIT?
Uto Takoe rpaJiMeHT CKAISIPHOTO MOJISI?
Kax BbIpa3uTh 1osie 37eKTpOoCTaTHUECKOM HAMPSHKEHHOCTH Yepe3 CKaSIPHOE T0JIe MOTeHIuana?
ChopmynupoBaTh MNPUHIUN CYNEPIO3ULUN DIEKTPOCTATUYECKUX TOJIE B OTHOLICHUU
MOTEHIMAA.
3anucarh NOTEHUUA M10JISI TOUEYHOI'0 HCTOYHUKA U OJJHOPOJIHO 3apsyKEHHOU chephl.
3anucarth BBIPAKEHUE TOTEHIMAIBHON DJHEPrHH KOH(MUTYpaluu JUCKPETHBIX TOYCUHBIX
3aps0B.
3anucaTh NOTEHIMAIbHYIO SHEPTUIO0 CUCTEMBI pACTIPEACIEHHBIX 3apsAI0B.

Pasznen Juinekmpuxu u npoeoonuku 6 3neKmpocmamuyecKom noie
[Tepeuncnuth BUABI 3aps10B IO OTHOIICHUIO K JAHHOM cpefie
UTo Takoe JUAIEKTPUKU U TPOBOJIHUKH?
Hammcartp BeipaxkeHue 3HEPTUU JUTOJIS B OJHOPOAHOM SJIEKTPUIECKOM TIOJIE.
Urto Takoe nmossipuzanus JU3JIeKTpUKa?
UTto Takoe quAIIeKTpUYecKass BOCHPUMMYUBOCTD IUAJIEKTpUKA?
Kakue cBsi3aHHble 3apsAnbl BIAUSIOT Ha OJIEKTPUYECKOE TI0JIE BHYTPH  JUDJICKTPHKA!
pacrpenenéHuble Mo 00bEMY WU MOBepXHOCTHBIE? OCnabisr0T OHU MOJIe CBOOOHBIX 3apsIIOB
WJI yCUJIUBAIOT?
JlaTh onpeneneHue MeKTPUIECKON HHIYKIUH.
Hamucare cBs3p MEXAy DIEKTPUUECKOM HWHAYKIMEN UM HANpsHKEHHOCTBIO. UYUTO Takoe
JTURJIEKTpUYECKasi IPOHUILIAEMOCTh?
Cdopmynuposats Teopemy Octporpaackoro-I'aycca B TUAIEKTPUUECKON cpeie.

. SIBnsieTcst 11 BEKTOPHOE TMOJE JJIEKTPUUECKOW HWHIAYKIWU (CMEIICHHs) MOTEHIUATbHBIM B

obmiem ciy4ae?

UYro Takoe aneKkTpudeckas EMKOCTh yEAUHEHHOTO MpoBogHNKA? YeM oHa onpenensercs?
3anucaTh JIEKTPOEMKOCTh YEIUHEHHOU CeEpHI.

Enununa m3mepenust snektpoéMmkoctd B cucteme CH HaseiBaercs dapanoil. Ilogcuuraiite
anekTpoémkocts ConHia B (hapagax.

3anucarh BCE BBIPAKEHMSI SQHEPTUU YEAUHEHHOTO ITPOBOAHMKA.

UeMy paBeH MOTEHIMA 3a3€MJIEHHOTO ITPOBOJHUKA?
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Urto Takoe KoHaeHCATOP?

JlaTh ompesesieHue MEeKTPOEMKOCTH KOHIeHCaTopa

3anmcaTh Bce BBIPKEHHS SHEPTHH KOHIEHCATOPA.

Jlroboe 1M coenMHEHHE KOHJEHCATOPOB MOXHO CBECTH K IIOCIEAOBAaTENbHOMY WM K
napajuieIbHOMY ?

I'me nokanmu3yercsi SHEPrusl 3apsHKEHHBIX TEJN: HAa CaMUX ATHUX Telax WIM B IPOCTPAHCTBE
BOKpYT HUX?

3anucaTh BCE BBIPAXEHUS OOBEMHON IJIOTHOCTH HSHEPrHU 3JeKTpudeckoro mnois. Pasgen

3aKoHbl NOCMOAHHO20 MOKA

UTto Takoe MIOTHOCTh ANEKTPUUECKOTO ToKa U criia Toka? KakoBa cBsi3b MKy HUMU?

Urto Takoe CTOPOHHHE CUIIBI?

Cdopmynuposats 3akoH Oma B quddepeHnnansHoi hopme.

Urto Takoe CONpOTUBIIEHHE ydacTKa?

Uro Takoe 0AHOPOAHBIN yyacTok 1enu? M300pa3uth ero 3eKTpUIECKyIo CXeMy.

Uro takoe DJIC?

Uro Takoe HEOTHOPOAHBIN ydacTok 1enu? M300pa3uTh ero 3MeKTPHUECKYIO CXEMY.

3anucaTh MHTErpalbHBIN 3akoH OMa I y4acTKa 1EeNnu U OOBSICHUTh YHEPTreTUYECKUM CMBICTT
KaXKI0r0 YJIeHa.

3anucaTh UHTETPaIbHbIN 3ak0oH OMa ISl IPOCTOTO 3aMKHYTOT'O KOHTYpa.

. JIroboe 1u COCAMHCHUEC PE3UCTOPOB MOXKHO CBECTU K TIOCICAOBATCIIBHOMY MWJIH K

napajuieaIbHOMY ?

CdhopmynupoBath NepBbIil 1 BTOPOH 3aK0HBI Kupxroda 1ist CII0)KHBIX KOHTYPOB.

Kax nepeittu ot 3akona Oma k 3akony [[xoymnsa-Jlenma?

Hanucath BbIpaK€HHS TEIUIOBOM U AIEKTPUYECKOW MOIMHOCTEH, a TaK e MOIIHOCTU
HUCTOYHUKA.

3anucath Bce BBIpOKEHHSI 00BEMHON IMIIOTHOCTH MOIIHOCTH 3JICKTPUYECKOTO TOKA.

Pa3znen Mazuemuszm
Yro Takoe MarHUTHOE I10JIe?
Kak Ha3biBaeTcs 1 0003HAYAETCS CUIIOBAs XapaKTEPUCTHKA MATHUTHOTO TIOJIsI?
Hanmcate BelpakeHrMe MarHUTHOW COCTABJIAIOLIEH Cuibl JIopeHua.
Ecam MarHuTHas WHOYKIWS HA MECTE TMOJIOKEHHUS ABUXKYIIETOCS OTPHIATEIIBHOTO 3apsjia
HalpaBjieHa Ha PHUCYHKE BBEpPX, a €ro cKopocth [ BmpaBo, TO KyJa HampaBjeHa CHJIa CO
CTOPOHBI MATHUTHOTO TIOJIS?
Coepmiaer s pabotry wmarHuTHas cwia? Kak w#3MeHseTcss KWHETHYeCKas dSHEpPrus
JBIDKYIIETOCS] TPOOHOTO 3apsiaa O/l BIUSHUEM MarHUTHOTO TOJIS?
Kaxk Oyner aBuraThcs 3apsKeHHAs 4acTHUIIA, BJISTEBIIAS B OJHOPOIHOE MAarHUTHOE 1oJIe?
Uro Takoe cuna Amnepa? 3anuilnTe BEIPAKEHHUE 3JIEMEHTAPHOU CUJlbl AMIIepa.
Yro Takoe MarHUTHBIM MOMEHT?
Kak BoO3aeiicTByeT OJHOPOJHOE MAarHUTHOE TI0JIE HAa MArHUTHBIA MOMEHT. 3aluIlINTe
BBIPa)XCHHE, OMMCHIBAIOIIEE 3TO BO3CHCTBHE.

. 3anumure BBIPAXKCHUC SOHECPIUU MAIrHUTHOI'O MOMCHTA B MAIrHUTHOM IIOJIC.
11.

Chopmymupyiite 3axkoH buo-CaBapa-Jlanmmaca u mnpoBeauTe aHAJOTHIO C  BBIPAXXCHHEM
HANPSDKEHHOCTHU AJIEKTPOCTATUYECKOTO MOJISI TOUEYHOTO 3apsia.
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UYro Takoe HanpsKEHHOCTh MarHuTHOro noJst? Kakosa e€ cBsA3b ¢ MarHUTHOM uHAyKuuen? Jlis
4ero He0OXO0/IMMBbI JIB€ BEKTOPHbBIE XapaKTEPUCTUKU MarHUTHOTO TOJIsI?

Yro Takoe HAMarHMYEHHOCTh MarHeTHUKa, U YTO TAKOE €r0 MarHUTHasi BOCIIPUUMYHMBOCTH?

Kak cBsi3anbl Mexay co00il MarHUTHasi BOCIIPUMMYMBOCTh U MarHUTHAS MPOHUIIAEMOCTh?

B kakux MarHeTmkax CyILIECTBYET CIOHTaHHAs HAaMarHW4eHHOCTb B MAaKpOCKOIIMYECKHUX
o0bEmax?

UYro Takoe Temneparypa Kropu, 1 uemy oHa paBHa B xene3e?

Urto Takoe kpuBas Ha4aJIbHOW HaMarHUYeHHOCTH (peppomMarHeTrka’?

CKOJIBKO TIeTeNb THCTEPe3nca MOXKET POIEMOHCTPUPOBATH (peppomMarHeTuk?

Kaxue xapakTepucTHUKN NPEAENbHON METIN THCTEPE3NCA U3BECTHBI?

Uemy paBHa mioniaap neTiav rucrepesuca B ocax B u H?

Cohopmynupyiite Teopemy Octporpanckoro-I'aycca uist MaTeMaTHYECKOTO TOJII MarHUTHOW
WHIYKIUW

UYro Takoe MarHUTHBIHN MOTOK U MOTOKOCLEIUIEHNE?

Hanummwure BbIpaskeHHe 3JIeMEHTapHOM paboThl cuiabl AMIepa NpHU JIBIKEHUU YyuyacTKa
IIPOBOJIHHUKA C TOKOM

Hanummre BblpakeHHE 37eMEHTapHON paboThl CUiibl AMIepa IpU U3MEHEHUH 3aMKHYTOTO
KOHTYypa

CdhopmynupyiiTe 3aKOH MTOJHOTO TOKA B BAKyyME U B MarHeTHKe

Pasnen dnexkmpomacnumnas undykyus
Cdopmymupyiite 3akon Dapajaes
Cdhopmymnupyiite nmpasmio Jlenna
ChopmynupyiiTe 3aK0H IMEKTPOMArHUTHOM WHIYKIIHH
KakoBa npuumnna 9/1C MHIyKIIMK B MPOBOIHUKAX, ABUKYIIUXCS B MATHUTHOM I10J1€?
KaxoBa npuunna 3/1C uHAYKIMH B HENOABUKHBIX IIPOBOJIHUKAX ?
3anumnTe BhIPAXKEHUE HUPKYIISILIUN BUXPEBOTO 3JIEKTPUUYECKOTO OIS
UTto Takoe WHIYKTUBHOCTh KOHTYpa?
3anumure Boipaxenue J/]C camouHyKuuu
3anumute 3akoH OMa Ui KOHTypa C HMHIYKTHUBHOCTHIO. UTO MpeacTaBisieT 3alHCaHHOE
PaBEHCTBO C MATEMATHYECKOM TOUKHU 3peHUS?

. Ha 4ro Tparurcs sHeprusi ucrouHuka npu ero padore npotuB DJIC camouMHAYKIMH B

IIEPEXOTHOM IIPOLIECCE MOCIIE 3aMbIKaHUS KOHTYpa?
3anummre Bce BBIpaXEHUs 00BEMHOM MIOTHOCTH SHEPTHH MAarHUTHOTO 1ojs. CpaBHUTE HX C
BBIPAKEHUSAMHU 00bEMHOM MIIOTHOCTH SHEPTUHU AJIEKTPUUECKOTO MOJIS.

Paznen Ypasenenua Makceenna

Chopmynupyiite runore3y Makcpeia
YT0 TakOE€ TOK CMEIICHUA?
CdhopmynrpoBaTh BBIBOJ O CYIIIECTBOBAHUH AJIEKTPOMArHUTHBIX BOJIH

Paznen Konebanus u oiHbl
3anumuTe KHHEMaTUYECKUH 3aKOH TApMOHUYECKUX KOJICOaHMIt
UYro Takoe aza?
Kak ¢aza 3aBuCHT OT BpeMeHH B TapMOHHYECKOM 3aKOHE?
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Kak cootHocsTCS (paza KOCHMHYCHOTO WM CHHYCHOTO TPEICTaBICHHUS TapMOHHYECKOTO 3aKOH
NBYDKEHUS?

3anmumute auddepeHnraTbHoe  yYpaBHEHHE TapMOHHMYECKUX Konebanuit 6. [l  dero
HEO00XO0IUMO BEKTOPHOE MIPEICTABICHUE TAPMOHHYECKUX (QYHKITHIA?

3anuImmTe TapMOHMYECKUH 3aKOH JBIDKEHHUS B KOCHHYCHOW ¢GopMe B KOMILIEKCHOM
MpeACTaBICHUU.

Uto HYXHO caenatb C CHHYCHBIM TIPEJICTABIICHUEM TapMOHHMYECKOW (YHKIIMU, YTOOBI
MIPEACTABUTH €€ B BEKTOPHOM WJIM KOMIUIEKCHOM BUA?

3anummTe OJIHOMEPHOE BOJIHOBOE ypaBHEHHE W €ro pelIeHHWEe B BUJAC BOJIHBI, OEryiieil B
MOJIOKUTEIIHHOM HANpaBJIeHUHA KOOPJIUHATHON OCH.

3anumuTe 3aKOH JBW)KEHUS OJIHOMEPHOM TapMOHMYECKOW BOJHBI, CIEAyIOLIEH B
MOJIOKUTEIHLHOM HAMPaBIEHUU KOOPJAUHATHON OCH.

Yo Takoe JuIMHA BOJIHBI?

UTto Takoe BOJTHOBOE YHCIIO OJHOMEPHOMN BOJIHBI?

UTto Takoe BOITHOBAsi IOBEPXHOCTH?

Yro Takoe miockast BOJHA?

3anumnTe 3aKOH JBIKEHUS IUIOCKOM TapMOHWYECKOW BOJHBI, CICAYIONIEH B MPOU3BOJILHOM
HanpasiieHuu. Kakoil BekTop ornpezenseT HanpaBieHue €€ paclpocTpaHeHUs?

Hanummre BeipaxeHue Gpa3zoBoii CKOPOCTH TAPMOHUIECKON BOJIHBI

3anuIInTe BhIPAXKEHNE HHTEHCUBHOCTH FAPMOHUYECKON AIEKTPOMATHUTHOMN BOJIHBI.

UTto Takoe KBa3UTapMOHHYECKUE BOJIHBI?

Hanummre BbipaskeHue rpynmnoBoi CKOPOCTH

Uro Takoe [yMHA KOTEPEHTHOCTH, M KakK OHa CBs3aHa C pa30pocoM JUTMHBI
KBa3UTrapMOHUYECKOU BOJIHBI?

Uro Takoe BpeMs KOTEpPEHTHOCTH, W Kak OHO CBsI3aHO C pa30OpOCOM  YaCTOTHI
KBa3UTapMOHHYECKOUW BOJTHBI?

Uro Takoe 1yT BOJIH?

Kak cBsi3anb1 Mex 1y co00# JTMHA KOTEPEHTHOCTH U BpeMsI KOTEPEHTHOCTH?

Paznen Hnmepgpepenyusn
Uro Takoe siBIeHUE HHTEPPEPESHIINN?
SIBIIAIOTCS JIU CTOSAYUE BOJIHBI IPUMEPOM KOTEPEHTHOCTH?
Kaxue BoTHBI Ha3bIBAIOTCS KOTEPEHTHBIMU JIPYT APYTY?
ChopmynupyiiTe ycloBHE KOTEPEHTHOCTH JBYX MEXaHMYECKUX WM PAJHOBOIH 5.
CdhopmynupyiiTe yciioBHE KOTEPSHTHOCTH JIBYX CBETOBBIX BOJIH
Yro Takoe ONTUYECKUH X047
Chopmynupyiite ycrnoBus HHTEpHEPEHIIMOHHOTO MAaKCUMyMa U MUHUMYyMa
N3o06pasute cxemy FOHra 1 3amummmTe BeIpaXKEHHUE Pa3HOCTH ONTHYECKOTO X0/a
Chopmynupyiite ycioBue BpeMEHHON KOT€PEHTHOCTH

. 3anumure BBIPAXKCHUC Pa3HOCTU OITHUYCCKOIoO XoJaa B TOHKON TIIEHKE IIpru HOPMAJIbHOM

MaJICHUH TJI0OCKOM CBETOBOM BOJIHBI Ha €€ MOBEPXHOCTb.

Paznen Jugppaxyusn
Yro Takoe sBICHUE AUPpaKIUH
Chopmynupyitte npunuun [toiirenca-Openenst
OOmbsicuuTe siBIEHUE TUPPAKLINU C TOUYKU 3peHus npuHImmna [ oirenca-dpenens.
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Uro Ttakoe 30Ha Openens?

MO3KHO 11 yBEJIMYUTh UHTEHCUBHOCTb CBETOBOT'O OTKJIMKA OTBEPCTHS, IPOIYCKAIOIIETO CBET,
YaCTUYHO 3aKpPbIB €ro?

Kak usmensercs konndecTBo 30H PpeHens B KPyIJIOM OTBEPCTHH, MPOIYCKAIOLIEM CBET IPH
yJaJeHNH 3KpaHa HAaOII0CHUs OT KpaHa ¢ OTBepCTHEM?

byner nu Habmronatbea qudpakius npu O00nbIIoOM KojaudecTBe 30H DpeHens, yMemamemcs
B OTBEPCTHUH, MPOITYCKAOIIEM CBET?

KakoBo ycnoBue mudpakuuu @Ppenens u kakoBo ycioBue audppakmuu PpayHrodepa mpu
IIPOXOXJACHUN CBETA Yepe3 KPYyIriioe OTBEpCTHE?

Yro takoe nqudpakuus OpayHrodepa npu najeHun MIOCKUX BOJIH Ha MPEMSITCTBUE?

. Onpegenure MMUPUHY CBETOBOTO OTKJIMKA OT IIEIH IMUPUHOW d TIPH MaJICHUH Ha He€ TUTOCKOU

MOHOXPOMAaTHYECKOM CBETOBOM BOJIHBI, MCXOJSI W3 COOTHOIIEHUS HEOMPEACIEHHOCTEN
KOOPJIMHATA-BOJIHOBOE YHUCJIO.

Chopmynupyiite mpaBuiao oTdéopa riaBHBIX AUPPAKIMOHHBIX MAKCHUMyMOB MpU TUGPAKIUN
@payHrodepa mIOCKUX BOJIH HA OJHOMEPHON AU(PPAKIIMOHHON peréTKe

Chopmymupyiite  mpaBwio  Bynwsda-bparra mnpu  orGope  HampaBieHHUN  TJIaBHBIX
IUQGPAKIMOHHBIX MakCUMyMOB Tnpu audpakuuu @DpayHrodepa IUIOCKUX BOJH Ha
KPUCTAJUTMYECKOU pereT-

Ke

Paznen Honapuzayusa
B xakux BosHax BO3MOJHBI, 4 KAKUX HCBO3MOKHBI TOJIAPU3ALMOHHBIC SIBJICHUA
UTto Takoe MI0CKOCTh MOJSPU3ALIUH BOJIHBI?
Uto Takoe MmI0CKONoIsprU30BaHHAs BOJTHA?
Hanummre o0imiee BhIpakKeHHWE WHTCHCHBHOCTH, CBS3aHHOW C IIJIOCKOCTBIO TOJSIPU3AIINH,
KOTOpasi MOBEPHYTa BOKPYT HAIpaBJICHHS JBYDKECHHS BOJIHBI Ha yros [ oTHocutenbHO ocH X,
NEPIEeHIUKYJISIPHON HAMIPABICHUIO TBUKECHHUS.
Uto Takoe quarpaMMa HHTEHCUBHOCTH?
N300pasurte quarpaMmy WHTCHCHBHOCTH €CTECTBEHHOTIOISIPU30BAHHOTO CBETA
Kak wu3MeHseTCsi WHTEHCHBHOCTh €CTECTBEHHOIOJISIPU30BAHHOTO CBETa MPU MPOXOKICHUU
yepe3 uaealIbHbIN oJIpu3aTop?
N306pa3urte quarpaMmy HHTEHCUBHOCTH INIOCKOTIOISPU30BAHHOTO CBETA
Cdhopmynupyiite 3axon Manroca

. Uto Takoe KpyroBas Iripu3anus BoHBI? K xakuM BOJIHAaM OTHOCHTCS TO MOHSITHE: K (1)8.30B0

YIOPSIOYCHHBIM WU K ()a30BO HEYMOPSJ0UYECHHBIM?

Uro Takoe MpaBoINoISIPU30BaHHBIE U JIEBOIOJIIPU30BAHHBIE BOJIHBI?

Uro mpencraBisier CcOOOW  CyNeprio3WIiusl JBYX KPYroBO TOJSPHU30BAHHBIX  BOJH,
MPOTUBOIIOJIOKHON TOJIAPU3AIMM M  OJUHAKOBOM aMIIIUTYMAbI, CIEIYIOUIUX B OJHOM
HaIpaBJIeHUU?

UTo Takoe ONTUYECKU aKTUBHBIE CPEbl?

Uro Takoe MiI0CKOCTh MPOMYyCKaHUA Moisspu3aTopa’?

Cdhopmymnupyiite 3akon bprocrepa.

Urto Takoe quxpousm?

Kak nenmarorcs nmonsspouipi?

Pa3znen Keanmoeso-onmuueckue saenenusn
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1.

Yro Takoe cBETOBOM MOTOK?

JlaiiTe onpenesneHre YDHEPreTHYECKON CBETUMOCTH.

UTto Takoe MoTJIoNIaroIias ClocCOOHOCTh MTOBEPXHOCTH?

Yro Takoe TEI0BOE H3IyueHue?

Chopmynupyiite 3akon Kupxroda

[Touemy npaBUIIbHBIC YaAWHUKN KPACAT O€BIM, a pyUKH y HUX YEPHBIE?

Yro takoe ¢yHkuus Kupxroda m Kak oHa COOTHOCHTCS CO CIEKTPAJIbHOM IHEPreTHUECKOM
CBETUMOCTBIO a0COIFOTHO YE€PHOTO Tea?

N300pa3ute npubIN3UTENbHBIN X0/ CIEKTPaIbHON YHEPreTHUYEeCKO CBETUMOCTBIO aOCOJIIOTHO
4EPHOro Tea

Cdopmymupyiite 3akon Ctedana-boapimana

Cdhopmynupyiite 3akon cMenieHnst Buaa

ITouemy Comnniie, Oyayun abCOIIOTHO YEPHBIM TEJIOM, CBETUT OEJIBIM CBETOM?

B uém cyTb runotessl [1nanka?

3anumure 1 00BbsICHUTE YpaBHEeHUE DiHIITeHA BHEITHET0 (oTod(dexTa

Uro Takoe kpacHas rpanuna ¢potodddexra?

Kak Obuta uzmepena nocrosHuas [lnanka?

HaGmomaercs nmu npu BHemHeM ¢GoTodddexre (GOTOHHOE CTpOEHHE 3IEKTPOMArHUTHOTO
U3ITyueHus’?

UYro takoe hoToH?

Hanummre aucrnepcnoHHOEe COOTHOIIEHHE (OTOHA

B kakoM skcnepumeHTe Obuld OOHapyskeHbl (DOTOHBI: C BHEIIHUM (POTOI(h(PEKTOM WM MpH
oTKpbITHH 3P pexta KomnTona?

UTto Takoe KOPIyCKYJISIPHO-BOJIHOBOM Jyaiu3m ¢oToHa?

Pa3znen daemenmuol keanmoeon mexanuku
3anuiute GOpMYJITbl KOPIYCKYJISIPHO-BOJIHOBOTO Ayair3Ma YacTHUIlbl BEIIeCTBa
Kakoii ckopoctu BosnHbl 1e bpoiins, ¢a3oBoil nian rpynmnoBoi, paBHa CKOPOCTb JBHKEHUS
YaCTHIIBI?
Kakue sxciepuMeHTanbHble (PaKThl HOATBEPIKIAIOT CYIIECTBOBAHME BOJH BEIeCTBA?
Bo3MoHO 11 TpsiMO€e MU3MEpEHHE aMILUTUTYAbl BOJIHBI Jie bpoinsa?
CdhopmynupyiiTe TPUHIAIT TPUIMHHOCTH B KBAHTOBOW MEXaHUKE
CdhopmynupyiiTe KBAHTOBOMEXaHMYECKUH MPUHIUI CYTIEPIO3ULIUT
Ha kaxue yTBep»aeHHs ONUpPaeTCs COOTHOIICHHE HEONPEAEIEHHOCTEH «KOOPIUHATAUMITYJIHC)
['eitzenbepra?
3anumute obiee ypaBHenue lllpenunrepa. Moxkno nu ero BeiBectu? O 4€M OHO TOBOPUT?
3anuuuTe crannoHapHoe ypasHeHue lllpennnrepa.

. AuddepennmanbHbpIM ypaBHEHHEM T QYHKUIMN KaKUX MEPEMEHHBIX SBIISETCS CTallMOHAPHOE

ypaBHeHnue llpenunrepa?
KakoB cmpbicn HeompenenéHHOCTH <« HEpPrusi-BpeMs» B KBaHTOBOM MexaHuke? Kpurepuu

OLICHKH YCTHOI0 onpoca (codeceq0BaHUA)

OLIeHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM CTYACHT OPHUCHTHUPYCTCA B TCOPCTUUICCKOM

Marepuajc;, HUMECT NPCACTABICHUC 00 OCHOBHBIX nmoaxoJax K wuH3jlaracMomMy Marcpually, 3HaCT

OIPCACIICHUSA  OCHOBHBIX  TCOPCTUYCCKUX MOHATUM  M3JIaraeMou TCMbI, YMCCT [MPUMCHATH
TCOPCTUUCCKUEC CBCIACHUA [JIs1 aHalin3a IIPAKTUYCCKOro marcpuaja, B OCHOBHOM JEMOHCTPUPYET
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TOTOBHOCTb IIPUMEHATH TEOPETUYECKHE 3HAHUS B IPAKTUYECKOM JIEATEIIBHOCTH U OCBOCHHUE
00JIBIIMHCTBA NIOKa3aTesnel (OPMUPYEMBIX KOMITETEHITHH.

OneHka «XOpOLIO» BBICTABISIETCA CTYAEHTY, €CIM CTYJEHT OPUEHTHPYETCS B TEOPETHUUECKOM
MaTepuajie; HMEeT TIpEeACTaBIeHHE 00 OCHOBHBIX TOAXOJaX K H3JlaraéMoOMy Marepuainy, HO
3aTPyAHAETCS B OTBETAX HA HEKOTOPBIE BOIPOCHI; 3HAET OIPEHCICHHS OCHOBHBIX TEOPETHYECKHUX
MOHSTUN M3JaraéMoil TeMbl, HO HE B IOJIHOM Mepe OTpa)xkaeT CyTh paccMaTpuBaeMol MpoOJEeMBbl, B
OCHOBHOM YMEET MPUMEHATh TEOPETUYECKHE CBEJICHHUS I aHaIu3a MPAKTUYECKOTO MaTepuala, B
OCHOBHOM JICMOHCTPUPYET TOTOBHOCTH IIPUMEHATh TEOPETHUUECKHE 3HAHMS B IPAKTHYECKON
JesITeIbHOCTH U OCBOEHHUE OOJIBIIMHCTBA MTOKa3aTeneil popMupyemMbIx KOMIETEHIH.

OneHka «yAOBIETBOPUTENIbHO» BBICTABISAETCS CTYAEHTY, €CIM II0Ka3aHbl HEJOCTATOYHBIE
3HaHUS TEOPETUYECKOr0 MaTepuasia, OCHOBHBIX MOHATHI M3JIaraéMoOil TEMBI, HE BCEr/la C MPaBUIbHBIM
U HEOOXOOUMBIM TPHUMEHEHHEM CIHELMAIbHBIX TEPMHHOB, MOHITUH M KATEropuil; aHaIu3
MPAaKTUYECKOr0 MaTepuaia ObL1 HeUETKUH.

OneHka «HEyJOBJIETBOPUTENBHO» BBICTABISETCS B CIIy4asiX, KOTJa HE BBINOJIHEHbI YCIOBUS,
MTO3BOJIAIOINNE BBICTABUTH OLICHKY «YOBJIECTBOPUTEIBHOY.

IIpumepHbIe BONPOCHI 1JIs1 3alIUTHI J1a00PATOPHBIX padoT

@dopMa TEeKYIEro KOHTPOJIS, MPOBEPSIOLIas CTeNeHb 0cBOeHUs1 koMriereHunit OTIK-1

Pasnen @usuueckue usmepenusn u ux nocpewnocmu Jlaboparopuas padora «Onpenesienue
IUIOTHOCTH TeJIa)

Yro Takoe abCOMIOTHAS MOrPEIIHOCTh MPSAMBIX U3MEPEHUNA?

MO’KHO JT1 TOYHO BBIUHCIUTH a0COTIOTHYIO MOTPEITHOCTh MPSIMbIX U3MEpPEHUIT?
SIBnisieTcst M IpuOOpHAst MOTPEUTHOCTh CUCTEMAaTHUECKOM?

MoskeT J11 IPOSBUTHCSA CITy4aiHasl IOTPEIIHOCTh B OJHOM U3MEPEHUH?

UTo NpUHATO CYUTATh PE3YJIbTATOM CEPUH MOBTOPSIOLIUXCS N3MEPEHUI?

AN S o e

OT Kkakoil W3 TMOTPEeIIHOCTEH MpsAMBIX HM3MEpeHHi: NpHOOpHOW, CiydyallHOH WiIn
CUTEMATUYECKON MOKHO «OUMCTUTBY» PE3YJIbTAaT U3MEPEHUN?

7. Kakoil npubop HyHO HCHOJIb30BaTh, U3MEPSAS OJHY U Ty K€ BEJIUYMHY, YTOOBI MPOSBUIACH
cllyyaifHasi OTPELIHOCTh: TOHKUHA WK TPYyOBIit?

UTo Takoe KOCBEHHOE U3MepeHue?

9. Jlam map Maccodl m, W3MEpeHHOW c morpemHocThi0 Om, W pagmycoM R, W3MEpPEHHBIM C

norpemHocThio OR. Bripasuts yepe3 Benuunnsl m, Om, R u OR abcomoTHyto norpenraocts 00
IUIOTHOCTH MaTepHaja, 3 KOTOPOro cAelaH map.

Pasznen Juuamuxa epawsamensvnozo osusricenus Jlaboparopuasi padora «MasaTHuk MakcBesia»

1. JlaTh onpeneneHne MOMEHTA CUJIBI.

2. Kak cBsi3aHbl MEXIy cOOOH MOMEHT UMITYJIbCa CUCTEMBI B JIAOOPATOPHON cUCTEME OTCUETA U B
CUCTEME OTCUETA «LEHTP MAcC CUCTEMBI»

3. HanucaTh OCHOBHOE ypaBHEHUE AUHAMUKH BPAILATEIbLHOTO ABUKECHUSI.

4. Cdopmymuposats Teopemy lllteitHepa

5. BsiBecTu BbIpak€HHE MOMEHTA MHEPLIUU OJTHOPOJHOIO JUCKA OTHOCUTEIBLHO OCH, IPOXOASIEH
gyepes ero HEHTP NEPIEeHIUKYIISIPHO €ro IMI0CKOCTH

6. JlaTh BeIpaKeHHUE dJIEMEHTAPHOI paOOThI BO BPAILIATEILHOM JBHKEHUU
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7.

8.

JlaTh BBIpa)K€HHE KHUHETHUYECKOW SHEPruM aOCOMIOTHO TBEPJOTO Tejla, BPAIIAIOIIETOCS
OTHOCHUTEJIBHO 3aKPEIJIEHHOM OCH.
[Touemy coxpansieTcst MexaHuueckasi sHeprus MasiTHuka Makcsenia?

Pazneant Hanpasxcénnocms u nomenyuan 3nekmpocmamuyeckozo noaa Jlaboparopnas padora

ARSI o S

S B i e

9.

10.
1.

«HUccaenoBanue XAPAKTEPUCTHUK IICKTPOCTATHYCCKOI0O IMOJIS»

UTto Takoe IEKTPOCTaTUIECKOe mosie?

UTto Takoe MaTeMaTUueCcKoe MoJie dAEKTPUIECKON HANTPSHKEHHOCTH U JUISl 4YeTO OHO HYKHO?
CdhopmynupoBaTh nmpaBuia rpaguueckoro NpeacTaBIeHNUs BEKTOPHOTO MATEMATHYECKOTO OIS
OnucaTh CBOMCTBA CUJIOBBIX JIMHUHM AJIEKTPOCTATUYECKOTO MOJIS.

[Touemy mose 3MEeKTPOCTATUUECKON HAMPSXKEHHOCTH SIBIISIETCS MOTEHIIUATBHBIM?

Kak Ha3pIBaeTCsl MOTEHIMANIbHAS DHEPTHsl €AUHUYHOTO MOJIOKHUTEIHLHOTO0 MPOOHOTO 3apsiaa B
ANEKTPOCTATUYECKOM I0J1e?

Kak BBIpa3uTh ckajgspHOE MaTeMaTUYeCKOe TI0Jie TOTCHIMAlla 4Yepe3  BEKTOPHOE
MaTeMaTHYECKOe T0JIE AJIECKTPOCTATHUCCKOW HAMPSHKEHHOCTH?

UTto Takoe HampsiKEHUE, U KAKOBa €T0 CBSI3b C pa0OTON AIEKTPOCTATUYECKUX CHIT?

UTto Takoe rpaIueHT CKAJIIPHOTO MOJIs?

. Kak BbIpa3uTh 1nose 31eKTpoCTaTUYECKOi HANPsHKEHHOCTH Yepe3 CKaISIpHOE T0JIe MOTeHInana?

Pasznen 3aKkoHbl HOCMOAHHO20 MOKA
JIaﬁopaTopHaﬂ paGOTa «I/I3yqe1me 3aKOHOB IMMOCTOSTHHOTO TOKA»

UYro Takoe MI0THOCTD AMEKTPUUYECKOro ToKa U cuiia Toka? KakoBa cBsi3b Mexay HUMH?
Yro Takoe CTOPOHHHE CUIIbI?

Cdopmynuposats 3akoH Oma B quddepeHnuansHoi hopme.

Uro Takoe CONpOTUBIIEHUE y4acTKa?

Yro Takoe 0THOPOIHBIN y4acToK 1enu? M300pa3uTh ero 3JIeKTPUYECKYIO CXEMY.

Yto Ttakoe DC?

Yro Takoe HEOJHOPOAHBIHN ydacTok Henu? M300pa3uTh ero 3JeKTPUIECKYIO CXEMY.
3anucath MHTETpaibHbIN 3ak0H OMa [ y4acTKa el U OOBSACHUTH YHEPreTUYECKUN CMBICT
Ka)KI0r0 4ICHA.

UYro Takoe cucteMaTuyecKkas MOrpelHoCTh H3MEPEHUsI.

Kaxoit amnepmeTp sBIsieTCs H1€anbHbIM?

Kakoii BonbT™METp SIBIISIETCS UCATBHBIM?

Paznen Hnmepgpepenyusn

JlaGopaTopHas padora «McciaenoBanne nuTepgepeHNH CBeTa ¢ NOMOIIbI0 OUNIPU3MBbI

A S

Dpenesas»

Uro Takoe siBiieHne untephepeHun’?
SABASAIOTCS JIM CTOSTYKME BOJHBI IPUMEPOM KOT€PEHTHOCTHU?
Kakue BoTHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU JIPYT ApYyTry?
Hanummre BeIpakeHNe HHTEPPEPESHIIMOHHOTO WICHA B ClIydae ABYXJIy4eBOW HHTEp(EpEHITIH.
ChopmynupyiiTe yclmoBHe KOTEPEHTHOCTH JBYX MEXaHMYECKUX WM PAJHOBOIH O.
CdhopmynupyiiTe yciioBue KOTEPEHTHOCTH JIBYX CBETOBBIX BOJIH
YT0 Takoe ONTUYECKUI X017
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8. Codopmynupyiite ycrnoBusi HHTEp(HEPEHIIMOHHOTO MAaKCUMyMa 1 MUHIMYyMa

9. M3o0pa3ure cxemy KOHra u 3anummTe BbpakeHUE pa3HOCTH ONTHYECKOTO X0/1a

10. ChopmynupyiiTe yciaoBre BpeMEHHONW KOT€pEHTHOCTH

11. 3anumuTe BBIpa)KEHHE PA3HOCTH ONTHYECKOIO XOJa B TOHKOW IUIEHKE IMPU HOPMAaJIbHOM
TaJICHUU IJIOCKOM CBETOBOW BOJIHBI HA €€ MMOBEPXHOCTb.

Paznen Jugpparxuyua

Jla6opaTopHas padora «Mccaenopanune nuppaxkuun @paynrodepa Ha nudppakumoHHON
peléTKe»

Yro Takoe sBIeHHE AUDPaAKIIH

Kak Ha3piBaeTcst ONTHKA B OTCYTCTBUU AU paKIun?

Coopmynupyiire npuniun Iroiirenca-Openens

OO6bscHuTE sBIEHHE TUPPAKIMH C TOUKH 3peHus npuHuuna [ roirenca-Openens.
Yro takoe nudpakuus OpayHrodepa npu najgeHun IOCKUX BOJIH HA MPEMSITCTBUE?

AN AN o e

Omnpezenurte MUPHUHY CBETOBOTO OTKJIMKA OT LIEJU IUPHUHON d MpU NaJeHUH Ha He€ MIIOCKOM

MOHOXPOMAaTHYECKOW CBETOBOM BOJIHBI, HCXOJAS W3 COOTHOIICHUS HeonpeaenEéHHOCTeN

KOOP/IMHATA-BOJIHOBOE YHUCIIO.

7. Cdopmynupyiite mpaBuiao oréopa TIJIaBHBIX JU(PPAKIMOHHBIX MAKCUMyMOB IpH TU(PAKIUN
@payHrodepa I0CKHX BOJIH HA OJHOMEPHON AU(PPAKIIMOHHON pelIéTKe

8. Uro Takoe mapameTp audpaxiun?

9. Kak cooTHoOcATCS 3HaYeHHS Tapamerpa Au(pakmuu B ciaydae TEOMETPHUYECKOW ONTHKH,
mudpaxnun Openens u audpakunu OpayHrodepa?

10. MoxHo 51 monyuuts audppaxiuio Opaynrodepa Ha cheprudeckux BoiHaX?

Paznennl Keanmoeo onmuueckue a6ieHus u Dnemenmul K6AHMOBOU MEXAHUKU
JIaﬁopaTopHaﬂ paGOTa «I/I3yqe1me CIICKTPa U3JIYIECHHUS aTOMA BOAOPOAAa»

1. 3anumure QOpMyIbl  KOPITYCKYJISPHO-BOJHOBOTO  Jyajau3Ma JUIsl  AJIEKTPOMAarHUTHOTO
U3ITy4eHUs

2. Kakue 3KCHepUMEHTAIBHO YCTaHOBIICHHBIE TOJIOKEHUSI aTOMHOM (pr3uku Havama XX Beka HE

MOJJAIOTCS KJIACCUYECKOMY ONMCAHUIO?

Cdopmynupyiite noctynatel bopa s aroma Bogoposa

Yro Takoe riIaBHOE KBAHTOBOE YHCIIO?

Uro Takoe criekTp?

UYro Takoe cepusl B CIIEKTpax U3JIy4EHUs WIH MOTJIOEHUS aTOMaMu Boopoaa?

Uro Takoe sHEprusl HOHU3ALKUK aToMa Bojopoza?

3anuiuuTe BhIpa)KEHNUE PHEPIUH JIEKTPOHA B ATOME BOJIOPO/Ia YEPE3 SHEPTUIO0 HOHU3ALNU

3anumure cepuanbHyto popmyiay bansmepa

0. B B030yXIEHHOM aToMe BOAOpPOJA AJIEKTPOH HAXOMUTCS Ha 4eTBEPTOM ypoBHE. CKOJIBKO
JIMHUM MOSBUTCS B CIIEKTPE U3IyUEHUS TAaKOro aroma?

=0 0N YR W

Kpurepum oueHku J1adopaTopHoil padoThI

«5» (OTJIIMYHO): BHITIOTHEHBI BCE 3a/1aHUs JaOOPaTOPHOI pabOThI, CTYACHT YETKO U 6e3 OInboK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.
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«4» (XOpol110): BBITIOJIHEHBI BCE 3a/JaHMs JIaDOpaTOpPHOU pabOThI; CTYJIEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOITPOCHI C 3aMEUaHUSMH.

«3» (YIOBIIETBOPUTEIHHO): BBITIOJHEHBI BCE 3aJlaHUsI TaOOPaTOpHON pabOTHl ¢ 3aMEYaHUSIMHU,
CTYJICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMHU.

«2» (HEeyIOBIETBOPUTENHHO): CTYJEHT HE BBINOJHWI WM BBIOJHUI HEMPAaBUIBHO 3aJaHUS
nabopaTopHOi pabOThI; CTYJICHT OTBETHII Ha KOHTPOJIbHBIE BOMPOCHI C OMIMOKAMH WIJIM HE OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI.
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