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1. IlepeyeHb KOMNETEHIIUI U HHAUKATOPOB UX JTOCTHKEHUS
[Tporecc n3yueHust IUCUMIUIMHBI HAIPaBJeH Ha (OpMUPOBaHHE CIEAYIONMX KOMIIETCHIIUMI:

Kon n HanmeHoBaHue [IpenmecTByromue 3ramnsl
Kox u HaumeHnosa-
HE KOMITETEHITHH HHIMKATOPA AOCTHKCHHUS Oran (c ykazaHueMm Juciu-
KOMIIETCHIIMI IJIMH)
OIIK-1. Cocoben  |OIIK-1.1- 3naer pyHmaMmeHTab-
WCII0JIb30BAaTh M0JIO- |[HBIE 3aKOHBI IPUPOABI U OCHOB-
YKEHHUSI, 3aKOHBI 1 HbIe (PU3MYecKUe U MaTeMaThye-
METO/]Ibl €CTECTBEH- |CKHE 3aKOHBI, U METO/Ibl HAKOILIE-
HBbIX HAyK U MaTeMa- |[HUs, Iepeayd 1 00pabOTKU UH-
TUKU IS perieHuss  (hopmaruu
3a7a4 MHXECHEPHOH
NEATEIIbHOCTH OIIK-1.2 - Ymeer npumMeHsTH pu-
3UYECKHE 3aKOHBI U MaTeMaTHye- 12 i
CKH METOBI JIJISl pELICHUS 33134 ’
TEOPETUUECKOTO U MPHUKIIATHOTO
xapakrepa
OIIK-1.3 - Bnaneer HaBbIKaMu
MCIIOJIb30BaHMS 3HAHUH (PU3UKU U
MaTEeMaTHKHU TIPH PEUICHUH TTpaK-
TUYECKUX 3a/1a4
OIIK-2. OIIK-2.5 - 3HaeT OCHOBHBIE Me-
CriocoGeH caMOoCTO- [TOZbI U CPEJICTBA POBEACHUS Drarn 1
STETbHO MPOBOAUTH PKCIEPUMEHTAIbHBIX HCCIEI0Ba- B1.B.01 OcHOBBI TEOpHH LIE
PKCIIEPUMEHTAIIb- HUM, CHCTEMBI CTaHAAPTU3ALUU U neit
HbIE UCCIICIOBAHMS U |cCepTUDUKAINN
HCIIOJIB30BAaTh  OC- Oram 2
HOBHbIE ITpueMsbl 00- |OIIK-2.6 - Ymeer BbIOupath crio- 51.0.19 MaTepuabl 1 KOM-
pabOTKU U IPEACTaB- |COOBI U CPENICTBA U3MEPEHUN U 12 ITOHEHTBI HTEKTPOHHOMN TeX-
JIEHUs TOJYYEHHBIX [IPOBOAUTH SKCIIEPUMEHTAIbHBIE _—
TTAaHHBIX MCCIIEIOBAHUS
b1.0.12 Teopus snexrpuye-
OI1K-2.7 - Bnageer ciocobamu CKHX Ilenen
00pabOTKH U MPEICTABIECHHS T10- b1.B.02 AnTenHs! u pacpo-
JIy4E€HHBIX JaHHBIX U OLICHKHU I10- CTpaHCHHUEC PaIruOBOJIH
IPELIHOCTH PE3YJIBTaTOB U3MEpPE-
HUI

dopma(bl) MPOMEKYTOYHON aTTeCTAllMU MO JUCIUILTHHE: 2k3aMeH (1 u 2_cemecTpsl).

2. Iloka3aTe/n, KPpUTEPUH M LIKAIbI OLIEHUBAHUSA KOMIIeTeHIN i

2.1. ITokazaTenem OLICHUBAHUA KOMHCTCHL{I/Iﬁ Ha 3TaIrc ux (I)OpMHpOBaHI/IH pUu U3YUCHUUN JUCHU-
IIJIMHBI ABJIACTCA YPOBEHb UX OCBOCHMUA.

NuaukaTop ocBoeHust
KOMIIETeHIIUH

Tloka3zaTeinL OlleHUBAHUSA

Kpurepuii oueHuBanus

OIIK-1.1 3naer ¢ynna-
MEHTaJIbHbIE 3aKOHBI MTPU-
pOIBI " OCHOBHBIC

3HaTh: pyHIaMEHTaJIbHbIE
3aKOHBI IPUPOJBI U OCHOB-
Hble pu3nUeckue

BrinonHeHsl Bce mpakTHUeCKue U 1abopa-
TOpHBIE PabOTHI MO JUCIMILIMHE B COOT-
BETCTBUU C TpapuKOM.




¢u3nueckre mMmaTeMaTuye-
CKHE 3aKOHBI U METOJbI
HAKOIUICHUSA, TMEepeauu u
00paboTku nHopmaIuu

MaTeMaTHYeCKUe 3aKOHbI U
METOJbl HAKOIUICHUS, Iepe-
nauu 1 00paboTKu HHPOP-
Malnuu

YMeTb: npuMeHsTh pusnye-
CKHE 3aKOHbI I MaTeMaTH4e-
CKHE METOJIbI JJISl PeIICHUS
3a7a4 TEOPETHYECKOTO U
MPUKIIAIHOTO XapaKTepa
Brnanets: HaBbIKAMU HCIIOJb-
30BaHMs 3HAHWNA (QU3MKH H
MaTeMaTuKd TPH pEIICHHH
MPAKTUYECKHX 3a/1a4

OdopMieHBI OTYETHI 1O MPAKTUYECKUM H
1abopaTOpHBIM pabOTaM B COOTBETCTBHUH C
TpeOOBaHUSM.

[Ipu 3ammre 1a0OPATOPHBIX, MPAKTHYEC-
CKUX paboT hopMyIHpyeT BBIBOIBI I10 TO-
JTYYEHHBIM PE3yJIbTaTaM.

OIIK-1.2 VYmeer npume-
HATh (PU3UYECKUE 3aKOHbI
U MaTeMaTHYeCKUe Me-
TOJIBI JUIsl PELIeHUs 3ajad
TEOPETUYECKOI0 U MpHU-
POZHOIO Xapakrepa

3HaTh: pyHIAMEHTATIbHBIC
3aKOHBI IPUPOIBI K OCHOB-
HbIe (PU3NIECKHE MaTEMaTH-
YEeCKHE 3aKOHBI M METO/IbI
HAKOTUICHHS, TIepeIaun U
00paboTKu nHbOpMaIuu
YMeTb: mpuMeHsTh pusnye-
CKHUE 3aKOHBI U MaTeMaTHye-
CKHE METOJIBI JJISl PeIICHUS
3aJ1a4 TEOPETUIECKOTO U
MPUKIIATHOTO XapaKTepa
Brnaymers: HaBBIKAMH UCTIOJb-
30BaHMsI 3HAHUH (PU3UKH U
MaTEeMaTHKU TPU PEeIIeHUN
MPAKTUYECKHX 3a/1a9

BrlnosiHeHbI Bce TpakTHUECKUE U J1abopa-
TOpHBIE PabOThI IO JUCLMILIMHE B COOT-
BETCTBUU C IPaPUKOM.

OdopmiteHbl OTYETHI 1O MPAKTUYECKUM U
1abopaTOpHBIM pabOTaM B COOTBETCTBUU C
TpeOOBAHUSM.

[Ipu 3amure 1a0OpaTOPHBIX, IPAKTHYE-
CKUX paboT (hopMyIUPYET BHIBOJIBI 110 MO-
JTy4YEHHBIM PE3yJIbTaTaM

OIIK-1.3 Bnaneer HaBbI-
KaMH HCII0JIb30BaHMs 3Ha-
HUN (U3MKH U MaTrema-
TUKU TPH PEIICHUH TpaK-
TUYECKUX 3a/1a4

3HaTh: QyHIaAMEHTABLHBIC
3aKOHBI IPUPOBI U OCHOB-
HbIe (U3NIECKHE MaTEMaTH-
YeCKHe 3aKOHBI 1 METO/IbI
HAKOTUICHHS, TIepeIavun U
00paboTku HHPOpPMALIUU
YMeTb: mpuMeHsTh pu3nye-
CKHUE 3aKOHbI U MaTeMaTHye-
CKHE METOJIBI JJISl PEIICHUS
3aJa4 TEOPETUYECKOro U
MPHUKIIAIHOTO XapaKTepa
Bnaners: HaBbIKAMH UCHIOJb-
30BaHUA 3HAHUN (PUBHUKU U
MaTEeMaTHKH TPHU pEIIeHUH
MPAKTHYECKHX 33124

BrlinoniHeHsl Bce mpakTHUeCKue U 1abopa-
TOpHBIE PabOThI MO JUCIHMILIMHE B COOT-
BETCTBUU C TpapuKOM.

OdopmiteHbl OTYETHI 1O MPAKTUYECKUM U
nabopaToOpHBIM pabOTaM B COOTBETCTBUU C
TpeOOBaHUSM.

[Ipu 3amure 1a0OPaTOPHBIX, MpPaKTHYeE-
CKUX paboT (hopMyIUpPYyET BHIBOJIBI 110 MO-
JTy4YEHHBIM Pe3yJIbTaTam

OIIK-2.5 37aeT OCHOBHEBIE
METO/bl U CPEACTBA IpPO-
BEIECHUS IKCTIEPUMEH-
TaJdbHBIX WCCIIEIOBAHUMN

3HaTh: OCHOBHBIC METOJIBI U
CpeICTBA MPOBEACHUS IKCIIE-
PUMEHTAJIbHBIX HCCIICIOBA-
HUM, CUCTEMBI CTaH/IapTU3A-
MU ¥ cepTUPUKALTUU

BrlinonHeHsl Bce mpakTHUeCKUe U 1abopa-
TOpHBIE PabOTHI MO JUCIUILIMHE B COOT-
BETCTBUU C TpapuKOM.

OdopmiteHbl OTYETHI O MPAKTHYECKUM U
nabopaTOpHBIM pabOTaM B COOTBETCTBHUH C
TpeOOBaHUSIM.




YMeTb: BEIOUpPATh CIIOCOOBI U
CpeACTBa U3MEPEHUN U MPO-
BOJIUTH SKCIIEPUMEHTAJIbHbIC
WCCIICIOBAHHS

Bnagers: cmocobamu o0pa-
OOTKM W TIPEICTABICHUS I10-
JTYYECHHBIX TAHHBIX U OILCHKH
MOTPEUIHOCTH  PE3YJIbTaTOB
U3MEPEHUN

[Ipu 3amuTe ma0OPaTOPHBIX U MPAKTHYE-
CKHX paboT HOpMyIHUPYET BEIBOABI IO 1O-
JIYYCHHBIM PE3YJIbTaTaM.

OIIK-2.6 VYwmeer BBIOHU-
paTh CIIOCOOBI U CPEIICTBA
U3MEPEHU U TMPOBOJUTH
SKCIIEpPUMEHTAIbHbBIE HC-
CIIEJOBAHMUS

3HAaTh: OCHOBHBIC METOABI U
CpelcTBa MPOBEACHUS DKCIIe-
PUMEHTAIBHBIX UCCIIEIOBA-
HUM, CHCTEMBI CTaHIapTU3a-
WU ¥ CePTUPUKAITAN
YMeTh: BBIOUpATh CIIOCOOBI U
CpeICTBA U3MEPEHUM U NPO-
BOJMTH IKCTICPUMCHTAIbHBIC
HCCIIEIOBAHUS

Buianmers: cioco6amu obpa-
OOTKHU U TIPEACTABIICHUS T10-
JyYEHHBIX JaHHBIX U OLIEHKH
MOTPEIIHOCTH PE3yJIbTaTOB
HU3MEpEHU

BrImoHeHs! Bece MpakTHYECKUE U J1abopa-
TOpHBIE PA0OTHI IO JUCLMILIMHE B COOT-
BETCTBHH C rpauxom.

OdopmiteHbl OTYETHI 1O MPAKTUYECKUM U
1abopaTOpHBIM pabOTaM B COOTBETCTBHUU C
TpeOOBAHUSM.

[Ipu 3amure J1a0OpaTOPHBIX U IPAKTHYE-
CKUX paboT (hopMyIUPYET BHIBOJIBI 110 MO-
JTYYEHHBIM PE3yJIbTaTaM.

OIIK-2.7 Baageet croco-
Oamu 00pabOTKH U TIPEIO-
CTaBJICHUS TMOJNyYEHHBIX
JTAHHBIX

3HaTh: OCHOBHBIE METOJIBI U
CpEeCTBa MPOBEJICHUS JKCIIE-
PUMEHTAIbHBIX UCCIIEI0BA-
HHI, CUCTEMBI CTaH/IApTH3a-
LIUU U CepTUDHUKALNN
YMeTh: BIOMpaTh CriocoObl U
CpEeICTBa U3MEPEHUH U IIPO-
BOJIUTH IKCIIEPUMEHTAJIbHbBIE
WCCIIEJOBAHHUS

Bnaners: cioco6amu obpa-
OOTKH U IpeACTaBIECHUS 110-
JYYEHHBIX JTaHHBIX U OLEHKU
MIOTPEIIHOCTH PE3YJIbTATOB
U3MEPEHUN

BrinonHeHsl Bce npakTHYECKUe U J1abopa-
TOpHBIE PabOTHI N0 JUCIHILIMHE B COOT-
BETCTBUU C rpauKOM.

OdopmiteHBl OTYETHI 10 MPAKTUIECKUM U
1a0opaTopHBIM paboTaM B COOTBETCTBHH C
TpeOOBaHUM.

[Tpu 3amuTe 1a0OPaTOPHBIX U MPAKTHYE-
CKUX paboT (hopMynHpyeT BBIBOABI 10 MO-
JTY4YEHHBIM pe3yJbTaTaM.

IIkana oueHNBaHUA

IK3aMeH

5-0aJiIbHAA IKAJIA

Kpurtepun onenkn

OTiIHU4HO «5»

MIPOCHI.

1. CamoCTOSTENBHO U MPABWIIBHO OTBETUJI HA MOCTABJICHHBIE
TEOPETUYECKHE BOMPOCHI JK3aMEHAIIMOHHOTO Omiera. YBe-
PEHHO, JIOTHYHO, MTOCJIeI0BATEIFHO U apTYMEHTUPOBAHO U3JIa-
raeT CBOM OTBET. MOKET OTBETUTL Ha JOIOJHHUTEIIHLHBIE BO-




2. CaMOCTOSTENBHO U IPABUIIBHO PEILNI 3a/1a4y 3K3aMEHalU-
OHHOTO OWjeTa. YBEPEHHO M JIOTUYHO OOBSICHSIET X0 pelle-
HUsl, 000OCHOBBIBAS €0 3aKOHAMH (PH3UKH.

1. CamocTosITeIbHO OTBETHJI Ha IOCTaBJIEHHBIE TEOpPETHUYE-
CKHE BONPOCHI SK3aMeHaIMoHHoro Omiera. He yBepeHHO OT-
BEYAET Ha YTOUHSAIOLINE U IOTOJIHUTENIbHbIE BOIIPOCHI.

2. CaMOCTOATENBHO U IPABUIIBHO PEILNII 3a]1a4y 3K3aMeHal -
OHHOT0 OujeTa. YBEPEHHO U JIOTHYHO OOBSICHAET XOJ| pelle-
HUsl, 000OCHOBBIBAS €0 3aKOHAMH (PH3UKH.

1. CamocTosITeIbHO OTBETHJI Ha MOCTaBJIEHHbIE TEOpPETUYE-
CKHE BOIIPOCHI SK3aMeHaIoHHoro omiera. [Ipu atom nomyc-
kaer omuOku. He yBepeHHO win BOOOIIEe HE OTBEYaeT Ha
Y 10BIETBOPUTENBHO «3» | YTOUHSIOMINE U TOMOJHUTEIHHBIC BOIIPOCHI.

2. Pemmn 3amady sk3ameHannoHHoro Owsera. [Ipu Hanuuuu
OIMOOK, MOKET UCTIPABUTh UX 32 CYET HABOSIIUX BOIIPOCOB.
He yBepeHHO 00BSICHSIET XO/1 peLIeHUs 3a/1auu.

1. He pemena 3a1aua 3x3aMeHaIllMOHHOTO OUjIeTa.

2. Pemiena 3a1a4a, HO He J1JaHbI OTBETHl HA TEOPETUYECKHE BO-
MIPOCHI IK3aMEHALIMOHHOTO OMIIeTa.

Xopouio «4»

HeynosnerBoputensHo
2»

3. MeToanyeckue MaTepuaJibl, ONpe/eisiioliue Npoueaypbl OleHUBAHUS M0 TUCIUIIUHE

3.1. B xoae peajau3anuy JMCUMIVIMHBI UCIOJIB3YIOTCS cJieAyomue (pOpMbl 1 METObI Te-
KYIIEro KOHTPOJIs

Tema u/miu pasaen ®opMBI/METOABI TEKYLIET0 KOH-
TPOJIsi yCIIeBAEMOCTH
OIIK-1 — Cnoco6eH MCNOJIb30BATH MOJIOKEHHUS, 3AKOHbI U METO/Ibl €CTECTBEHHbIX HAYK U Ma-
TeMATHUKH /ISl PpelIeHNs 32124 HH/KEHEPHOM esiTeJIbHOCTH

3HaeT (pyHIaMEeHTaIbHbIE 3aKOHBI IPUPO/IbI 1 OCHOBHBIE (PU3UUECKUE MAaTEMAaTHUECKUE 3aKOHBI U Me-
TOJIbl HAKOTIJICHU S, TIepeiadyl 1 00paboTKU nH(pOpMauu

YMmeeT npuMeHsATh (pU3nUecKre 3aKOHbI U MaTeMaTUYeCKHe METObI IS peIlIeHUs 3a/1a4 TeopeTuye-
CKOI'0 U IIPUPOAHOTO Xapakrepa

Brnaneer HaBbIKaMu MCIIOJIb30BaHMSI 3HAHUHM (PU3UKK M MATEMaTHKU NP PELICHUH MPAKTUYECKUX 3a-
Jadg

Paznen 1 Beenenue DK3aMeH
Pa3nen 2 ®usznyeckue OCHOBEI MEXaHUKH OK3aMeH

JlabopartopHnast pabota — 3auet
Paznen 3 OcHOBBI MONIEKYISIPHON (PU3UKU U TEPMOJAUHAMUKH DK3aMeH

JlaGopaTopHas paboTta — 3a4eT

Paznien 4 DnexTpudecTBO U MarHeTU3M DK3aMeH
JlaGopaTopHas paboTta — 3a4eT

Pasznen 5 Konebaunsa u BOIHBI DK3aMeH
JlaboparopHnast paboTa - 3ader
Pasznen 6 Omnruka DK3aMeH

JlaGopaTopHas paboTta — 3a4eT




Paznien 7 DneMeHTHI aTOMHOW U KBAaHTOBOW (DPM3UKU

DK3aMeH
JlaboparopHas paboTa - 3a4eT

Paznen 8 DnemMeHTsI (hU3KMKH TBEPIOTO Tena

DK3aMeH
JlabopartopHnast paboTa - 3ader

Paznen 9 DnemeHTHI ssnepHOi GU3HKH

DK3aMeH
JlaGopartopHnas paboTa - 3a4er

OIIK-2 Cnioco0eH caMoCTOSAATeIbHO IPOBOAUTH IKCIIEPUMEHTAJbHbIE HCCJIEIOBAHUA H UCII0JIb-
30BaTh OCHOBHbIE IIPHeMbI 00PA0OTKH M MpeACcTABIEHHS MOJYYeHHBIX TaHHBIX

3HAEeT OCHOBHBIE METO/IbI M CPEJICTBA IPOBEACHUS IKCIIEPUMEHTAJIbHBIX UCCIEA0BAHUI
YMeeT BRIOHpaTh CIIOCOOBI ¥ CPEICTBA M3MEPEHUIA U TPOBOIUTH SKCIIEPUMEHTAIILHBIC UCCIICIOBAHUS
Bnazgeer cnocobamu 00pabOTKH U IPeOCTAaBICHUS MOTYYEHHBIX TaHHBIX

Pazgen 2 dusnueckre OCHOBBI MEXAHUKH

OK3aMeH
JlaboparopHas paboTa — 3a4er

Paznen 3 OcHOBBI MOJIEKYJIAPHON (PU3UKH M TEPMOTUTHAMHUKH

OK3aMeH
Jlaboparopuas paboTa — 3a4er

Paznen 4 BJICKTpI/I‘leCTBO H Marac€Tus3sm

DK3aMeH
JlaGopaTtopHnast pabota — 3aueT

Pasnen 5 Kosebauus v BOJIHEL

DK3aMeH
JlaboparopHas paboTa - 3a4eT

Paszngen 6 Omnrruka

OK3aMeH
Jlaboparopuas paboTa — 3a4er

Paznen 7 DneMeHTH aTOMHOM M KBAaHTOBOW (DU3UKU

OK3aMeH
JlaGopaTopHas pabora - 3a4eT

Paznen 8 DnemeHTh! GU3MKK TBEPAOTO Tela

OK3aMeH
JlaGopaTopHas pabora - 3a4eT

Paznen 9 Dnements! saepHoOi puU3MKN

DK3aMeH
JlabopartopHnast paboTa - 3auet

3.2 TunoBbie MaTepuaIbl TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH 00y4al0IuXxcst

OIIK-1 — Cnoco0eH HCI0JIb30BaTh MOJIOKEHHS, 3AKOHBI U METOAbI €CTCCTBEHHBIX HAYK H MaTEMa-

THKH IJISl peIICHUA 3a1a4 HH)KEHEpHOﬁ ACATCJIbHOCTH

3HaeT (I)y'H)IaMeHTaHBHLIe 3aKOHBI MPUPOALI 1 OCHOBHBLIC (I)I/ISI/ILICCKI/IG MAaTEMAaTHYCCKHUEC 3aKOHbI 1 MC-

TO/IbI HAKOILJIEHUS, epeayu 1 00paboTKu nH(OpMaluu

YmMmeer MMPUMCHATH (I)I/I3I/I‘{CCKI/IC 3aKOHBI U MATEMATUYCCKUEC MCTOABI JIA PCUHICHUA 3a/1a4 TCOPCTUICCKOT'O

Y IPUPOJTHOTO XapakTepa

Brnaneet HaBbIKaMH HCIIOJIB30BaHUS 3HAHUM (I)I/ISI/IKI/I U MAaTEMAaTUKU IIPpU PCIICHUHU ITPAKTHUYCCKUX 3a1a4.

OIIK-2 Cnoco0eH caMOCTOSITEIbHO MPOBOAUTD IKCIIEPMMEHTAIbHbIC MCCIe0BAHUS U HCI0JIb30-

BaTb OCHOBHLIC ITPUEMBI OﬁpﬂﬁOTKl/l U NPEACTABJICHUA MOJYYCHHBIX JAHHBIX

3HaeT OCHOBHEIE MCTOJBI U CPECACTBA ITPOBCACHHN A SKCIICPUMCHTAJIbHBIX I/ICCJ'IG)IOBaHI/Iﬁ

YMeeT BBIOMpATh CIOCOOBI M CPEACTBA U3MEPEHUH U MPOBOIUTH IKCIIEPUMEHTAIBHBIE HCCIIET0BAHUS
Bnageer cnoco6amu 06pabOTKH 1 TPEIOCTABICHHUS MOTYUYEHHBIX TaHHBIX




JIABOPATOPHAS PABOTA «OnpeneneHre eMKOCTH KOHJIEHCATOPay.
Henp padoTel: M3yueHne KOCBEHHBIX METOJ0B U3MEPEHUSI EMKOCTH KOHJIEHCATOPA.

Kparkas Teopus

Konoencamopom Ha3pIBaeTCs cCCTEMa, COCTOSIIAS U3 IBYX ITPOBOIHUKOB, PA3/ICICHHBIX CJI0EM JIH-
AJIEKTPHKA, B KOTOPOI 00ecreunBaeTCs CUIIbHOE B3aUMOICHCTBUE TOJIEH, CO3JaHHBIX HAKOTUIEHHBIMU Ha
3TUX MPOBOJHHUKAX 3apsanamu. [IpoBoaHuKH, 00pa3yrole KOHAEHCATOP, Ha3bIBAIOTC o0OK1aokamu. B
3aBUCHUMOCTH OT (pOpMBI OOKJIaI0K, KOH/IEHCATOPHI OBIBAIOT ChepuyecKue, HUIMHAPHIECKHE, TUIOCKHUE.
3a 3apsA1 KOHAEHCATOpa MPUHUMACTCS 3apsi/i OIHOM OOKJIaIKH, B3STHIN 10 aOCOIIOTHOM BETUUMHE.

KoHnzneHncaropbl HIMPOKO UCIIOJIB3YIOTCS B Pa3IMUHBIX 00JIACTAX TEXHUKU: B 3JIEKTPOHUKE, 3JIEKTPO-
TEXHUKE, DHEPIeTUKE. B 371€KTPOHHO-BBIYMCINTEIBHON MAILIMHE UX COAEPIKUTCS IECATKH U COTHHU ThICSY.
B ropHowM jeine 3Hepro3apskKeHHbINH KOHJIEHCATOP UCIIOJIb3YETCS IPU B3pBIBHBIX paboTax i BOCIIaMe-
HEHUs 1IeTOHaTOpoB. Ha MMITyJIbCHOM BBIJEJIEHUU SHEPTUU PU pa3psiie KOHIEHCATOPOB OCHOBAH METO]
ANEKTPOTUPABINYECKON OYMCTKH CKBXXHMH. B 00oraimieHuu MOJIe3HBIX HCKOMAeMbIX KOHAEHCATOPHI
HaXOJAT NPUMEHEHHUE MIPU EKTpocenapanuu ciaboMarHuTHEIX pyl. B cocTaB 35meKTpOHHBIX reopu3un-
YecKUX MPUOOPOB KOHJEHCATOPHI BXOAT B Ka4eCTBE OJHOW M3 COCTaBHBIX yacTeil. PazpabaTsiBaroTcs
crelHaibHble KOHCTPYKIIMU KOHACHCATOPOB AJIsi Pa0OTHI BO B3PHIBO— U MOKAPOONACHBIX YCIOBHUSX.

Emkxocmuio kondencamopa Ha3bIBaeTCs CKaNsipHas pU3HUecKas BEIMYMHA, XapaKTepU3YIOIIas CIo-
COOHOCTh KOHJIEHCATOpPa HAKAIUIMBATh JCKTPUUCCKUHN 3aps]] U YUCICHHO paBHAS 3apsly, KOTOPBIA H3-
MEHSET MMOTEeHIIMa MeX 1y oOkmankamu Ha 1B:

= (1)

Pa3zHOCTh MOTEHIMATIOB MOKET OBITh U3MEPEHa BOJIBTMETPOM. EMKOCTh KOH/IEHCAaTOpa 3aBUCUT OT
(bopMBI U pa3MepoB €ro 00KJIaI0K U TUAIEKTPUUECKON MPOHUIIAEMOCTH AnaJIeKTpuka. Exununeit name-
peHus aekTpuyeckoit eMkoctH B cucteMme CU sBnsercs gpapao (O = Kn/B).

EMKoCTB KOHZIEHCaTOpa MOXKET ObITh U3MEpEHa Pa3INYHbIMU MeTo1aMu. B nanHo# paboTe ucnoss-
30BaH METO/I, OCHOBAaHHBII Ha M3MEPEHHH HAKOIUIEHHOTO KOH/IEHCATOpOoM 3apsia. [lpu aTom mist ompe-
JeTICHUS] EMKOCTH HEM3BECTHOTO KoHAeHcaTopa Cx coOMpaloT Lienb, MpeICTaBIeHHY0 Ha PucyHke 1.

AN

g———  sil C,
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PI/IC}/HOK 1 — Cxema BHCKTqueCKOﬁ Hoenu it onpeaeJICHUA CMKOCTH KOHACHCATOpA



Cx — KOHJICHCATOp HEU3BECTHOU €MKOCTH;

E — victounuk nuTanus, Cy>Kaiui A1 3apsSaKd KOHAeHcaTopa 10 pa3HOCTH MOTEHIIMAIOB, PaBHOM
O/1C ucrounuka (mP=E);

|- HWHTErpaTop TOKa;

Py — xHOIIKa pa3psiia UHTErpaTopa;

S1 — nepekiouaTenb, MO3BOJISIOMIUNA MOJIKJIIOYATh KOHJAECHCATOP K UCTOYHUKY nutanus E npu 3a-
pAIKE, U K HHTETPaTOpy MPHU paspsIKe.

[Ipu monKIIFOYeHNM K HCTOYHUKY MUTAHUST KOHICHCATOP 3apsiKaeTcs. 3apsijl, HaKalIMBaeMbIi Ha
oOKajikax KOHACHcaTopa, TP HEM3MEHHOM 3HAUYCHUH Pa3HOCTH MOTEHIHAIOB E mponopuuoHaneH ero
E€MKOCTH.

Q=C,-E. )

[Ipu BKITFOUECHUH 3apsSKEHHOTO KOHACHCATOPA K UHTETPaTOpy, KOTOPHIH, B CBOIO OY€PEh, MOKITIO-
YeH K BOJILTMETPY, B 1M MHTErpaTopa MpoTeKaeT TOK, yObIBaroluii Bo BpemeHu. [lo ompenenenuto,
CHJIa TOKa:

1() = ”;—? | 3

HanpsbkeHne Ha BBIXOJ€ MHTETPATOpa MPOMOPLUUOHAIBHO MHTErpaly OT CHIIBI TOKAa, IPOTEKAro-
LIET0 Yepe3 Hero, T.€. 3apsy:

Ux:bfl(t)dt:bfc;—?-dtzb-Q, 4)

rne b — nocrosiHHas MHTErpaTopa (OHa HEM3BECTHA).

Hanpsioxenne Ux u3mepsiercst BOnbTMETpoM. [TockoIbKy HCTIONIb3yeMbli B TaHHOW paboTe HHTerpa-
TOP HE SIBJISIETCA UCAIbHBIM, IPOUCXOJUT €r0 CAaMOIIPOU3BOJIBHBIN pa3psj 10 OKOHYAHUHU ITpoLecca UH-
terpupoBanus. [loatomy B kauectBe Ux cieqyeT NpUHUMAaTh MAKCHMAIbHOE 3HAUYEHHUE MOKAa3aHUN Ha
Tabno BoiabTMeTpa. KHonka Py Ha mHTerpaTope npeaHasHaueHa AJis €ro NPUHYAUTEIBHOIO paspsiia U
MOJITOTOBKU MpHOOpa Kk HoBoMy u3Mepenuto. Conoctasisst popmyssl (2) u (4), nomyydaem:

U
*=C -F 5
b X > ()

B nonyueHHOM BBIpasK€HUH MOCTOSIHHAS HHTETpaTopa b v pa3HOCTh MOTEHIIMATIOB Ha KOHJIEHCATOPE
E sBnstorcs HenzBecTHBIME. [103TOMY TOJIBKO HA OCHOBaHUU GopMyIisl (5) onpeaenuTs Cx OKa3bIBaeTCs
HEBO3MOXKHBIM. J[J1s1 TOTO, YTOOBI N30€KaTh ONpeieleHHs BeNHUnH b v £, B TaHHOW paboTe mMpUMEHSeTCs
XOPOIIIO U3BECTHBINA METOJ] KanmuOpOBKHU. BkitounM BMecTo KoHAeHcaTopa Cx KOHAEHCATOP ¢ U3BECTHOM
eMKOCThio C| ¥ TPOBEJIEM aHAIOTHYHBIE H3MepeHus. [Ipy 3ToM Ha BBIX0/I€ HHTETPATOPa MOJTYYUM OTCUET
U; v o ananoru# ¢ (5) 3anumiem:



~L-C -E. (6)

PaznenuB npyr Ha apyra paBeHcTBa (5) u (6), HOTyqHnM:

U
C, = UT - ()

rae Ur n U; — noka3aHus BOJBTMETPA MPU pa3psiie HEM3BECTHOIO U U3BECTHOIO KOHAEHCATOPOB, COOT-
BETCTBEHHO (MaKCHMaJIbHbIE 3HAUEHUs TOKa3aHUHM HAa MHIUKATOpHOM Tabio0);
C1 — eMKOCTb U3BECTHOI'O KOHJIEHCATOPA.

Brinonnenue paboTsl

1 Heo6xomumble npubopsl. Kongencarop ¢ uzBectHoi eMkoctoio (C; = 4700 nd + 10%); KoHaeH-
caTop ¢ HEM3BECTHOM eMKOCThI0 Cx, KOTOpas OIpeaeliseTcsl B JaHHOW paboTe; UCTOYHUK IOCTOSHHOTO
Toka E; nepexitouarens; nHTErpaTop; HH(poBOi BOIETMETP. Bce aleMeHThI cXeMbl, KpoMe BOJIbTMETpa,
CMOHTHPOBAHBI BHYTpPH JIAOOPATOPHOTO CTEH/IA.

Cxema SKCIIepUMEHTaIbHON YCTaHOBKH JIJIS OTIPEJICIICHUS] EMKOCTH KOHIEHCAaTopa Ioka3aHa Ha Pu-
CYHKE 2 1 Ha IIaHeN! JJabOpaTOpHOTO CTEHIA.

10 O I}
3 1 —
0 | e
| — 70— L 09
| S1
GG | 8§ O— L 010
1
1
20 40 O 6 @PI/I

Pucynok 2 —Cxema 3KCiepuMEHTAIbHON YCTaHOBKU

3.2 Heobxoaumbie oneparuu

[ToaroroBeTe 111 POBOIT BOIBTMETP K paboTe coriacHo HHCTpYKUMHU. [TonroroBeTe cxemy Juist u3-
MEpEeHUsI €MKOCTH HEHU3BECTHOro koHjeHcatopa Cx, UIsl 4ero ruOKMMHU MEpeMblYKaMH COEIUHUTE
kieMMmel 1 1 3,51 7, 6 u 8, a BBIXOAHBIE KJIEMMBI HHTErpaTopa 9 u 10 coeanHuTe ¢ BXOJOM BOJBTMETPA
(cM. Pucynok 2.). Bximrouute 1abopaTopHbIid CTEHA C TYMOJIEPOM, pacHOI0KEHHBIM B JIEBOW YacTH IIe-
pEIHEN CTEHKH.

[lepexmouarenem S1 konneHcaTop Cx moAKiI0O4aeTcss K MCTOYHUKY E u 3apsikaercs (Bpems OJIHON
3apsanku KoHaeHcaropa ~ 10 c.)

WNHTerparop paspspkaercs HaxXaTueM KHOIIKH Py



3aTeM mepekiodaresneM S1 HEeM3BECTHBIM KOHIIEHCATOP MOJKIIOYAETCS K UMHTErpaTopy U BOJIBT-
MeTpy, MakcuMaibHoe rmoka3anue Ux Ha Tabmo BonpTMeTpa 3anucsiBaetes B Tadmune 1. M3mepenus mno-
Ka3aHUM BOJIBTMETPA IPU Pa3psJIKE HEU3BECTHOTO KOHIEHCATOpa MPOBOJIAT 5 pas.

ITocne storo knemmsl 1 u 3 pazMbikarorcs, a KiieMMbl 2 U 4 3ambikatorcs (cM. Pucynok 2). [Ipu
3TOM BMECTO HEU3BECTHOI'O KOHAEHCATOPa B LIENb BKIYAETCA KOHIEHCATOP C U3BECTHOM eMKOCThIO C1.
C HUM IPOBOJAT IATh U3MEPEHUIL, COITIACHO BBIIIEONMCAHHOMY MOPAAKY. Pe3ynbTaThl Takke 3anuchiBa-
totcs B Tabmuy 1.

Tabnuua 1 —Pe3ynbprarsl n3MepeHnit

Howmep HewussectHas em- | M3BectHas emkocth | [lapammensHoe co- | IlocnenoBarensHoe
OmBITa KocTh Cx Ci eIMHCHUE COCITMHCHHE
U, B AUy, B | Ui, B AU, B | Unap, B | AUnap, B | Unoen, B | AUnocn, B
1
5
Cpennue
3HAYCHUA

Konnencaropsl Cx u Ci coeiMHAIOTCS NapajliebHO MyTeM 100aBIeHUs IEPEMBIYKH MEXy KJIeM-
Mamu 1 u 3. [IpoBoasTCs NATH U3MEPEHUI AJIS LIENH U3 IBYX [TApAILJIEIbHO COETUHEHHBIX KOH/IEHCATOPOB.

Kongnencaropsr Cx u Ci coeIMHAIOTCS TOCIEA0BATENbHO, JUIS YET0 YAAIAI0T epeMbluku 1-3, 2-4 u
YCTaHABJIMBAIOT NIEPEMBIUKY MEXKIY KiieMMaMu 2-3.

[IpoBoasTCs MATH U3MEPEHUN IS LIEH U3 JIBYX [TOCIEA0BATEIBHO COETMHEHHBIX KOHIEHCATOPOB.

Omnpenensitorcst cpeguue 3HadeHus nokasanuit BoabT™Merpa Ux, U1, Unap, Unoc.

ITo 5TuM cpeHUM 3HAYEHUSIM BBIYMCIISIOTCS ONBITHBIE 3HAUEHUS BEIIMUMH €MKOCTEN

U
Cx = U_: * Cla (8)
Uy
Crap =7~ * C1. ©)
C - UHOCJI * C 10
noca — l_ll 1> ( )

Teopemuueckoe 3Hauenue eMKOCHY TIAPATIICIBHOTO COSAMHEHUS KOH/IEHCATOPOB BBIYUCIISIOTCS
CJIEIYIOIIUM 00pa3oMm:

Cap:Cx+C1' (11)

n

EMKoCTh mocneioBaTenbHOI0 COEAMHEHNS KOHIEHCATOPOB PaCCUUTHIBAETCS MO clieayromel (op-
MyJIe:



Cnoc = x—. (12)

Ucnonw3ys 3Hauenne Cx, paccuutannoe no gopmyiie (8), Berauciute no (11) u (12) 3HaueHus em-
KOCTEH MapaijIelIbHOTO U IIOCIIEN0BAaTENBHOIO COEMHEHUI KOHIEHCAaTOPOB. Pe3ypTaThl pacueToB cpaB-
HUTE C IKCIIEPUMEHTAIILHBIMH 3HAUYCHUSMU, OTIpeieIeHHBIMU 110 (hopmynam (9) u (10).

3.3 BoluncieHHe NOrpemHocTei

CpenHue OTHOCHTENbHBIE TOTPEITHOCTH EMKOCTEH BBIYHCISIOTCS 110 (popMyiam:

_ %)2 (Aﬂ)z (ﬂ)z (13)
Ve = (U; t 7, + ¢,/
AUmp\>  (AUNZ  (ACL\2

Ve = (=2 +(ﬂ) +(—1) (14)
Crap Tnap U, ¢,/

2 2 2
Vo = 4(72) +(32) +(32) (15)

Ul'IOC

Cpennue abCOMOTHBIEC TOTPEITHOCTH €MKOCTEH:

ACx:}/Cx'Cxa (16)
A(:’nap = j/nap ) Cnap’ (17)
A(jnoc - ynoc ) Cnoca (18)

OxoHuYaTeabHbIE PE3YJIbTATHl M3MEPEHUS E€MKOCTeH KOHIEHCATOPOB 3allUCBIBAETCA C YYETOM
OKpPYTJICHUS B BUJIE:

C.=C.+AC, (19)
Cnap = Cnap + ACnapv (20)
Cnoc = Cnoc T A(jnoc . (21)

Ecmm pasHua MEXKAY TCOPETUUCCKUMHU U ONIBITHBIMH 3HAYCHHUAMUA €MKOCTe mapaijICJIbHOI'O U I10-
CJICAOBATCIIbHOIO COCAMHECHNA KOHACHCATOPOB HE NPCBLIIIACT COOTBGTCTBYIOH_[eﬁ a0COTIOTHOU mnmorpem-
HOCTH, MOKHO CUUTATh, YTO JTaHHBII METO/I YAOBJICTBOPHUTCIIHEHO o0ecreynBaeT IMPOBEACHUE I/I3MepeHI/II\/’I
€MKOCTEH. I[aHHBIﬁ AHAJIN3 PC3YyJIbTATOB pa6OTLI MMPOU3BOJUTCA B BBIBOJAC K na60paTopH0ﬁ pa60Te.

I[J'IH 3alllUThI J1a60paTopH0171 paGOTBI npeayiararoTCsa OTBETUTh Ha KOHTPOJIbHBIC BOIIPOCHL.



KoHTpoJibHBbIE BONIPOCHI

1
2
3
4
5
6

JlaiiTe onpeneneHne eMKOCTA KOHAEHCATOpa.
OOBsicHHUTE TIO CXEME LIENTU Ha3HAYCHUE HCTI0JIb3YEeMbIX IPUOOPOB.
[Tonpo6HO 0OBACHUTE IPUHIKIT OTIPE/ICTICHUSI EMKOCTH B JAaHHOH paborTe.
BriBenute pacuetrnsie popmyiisl 1uist onpenenenust eMkocTe Cx, Cup, Croc.
KakoBbl eAMHUIBI U3MEPEHUS] EMKOCTH?
N300pa3ute cxembl NapajuieabHOI0 U MOCIEA0BATENLHOIO COSAMHEHNH KOHIEHCATOPOB. 3amu-

muTe GopMyIbl A Pe3yIbTUPYIOLIUX EMKOCTEH.

7

BriBeaute popmyst aiis pacuera norpetrHocteit Cx, Cuap, Croc

3.3 TunoBwbIie MaTepuaJbl IJd IIPOBCACHUA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn Oﬁy‘lalOIIII/IXCH
HepequL BOITPOCOB JIA 5K3aMCHa:

PN R

10.
1.

12.
13.
14.
15.

16.

17.

18.

19.
20.

21.
22.
23.

24.
25.

26.

Kunemamuka mamepuanvnoii mouku.

dusnueckue MOJIEIN: MaTepualibHas TOUKa, aDCOIIOTHO TBEPJIOE TEJIO.

N30TponHOCTh U OTHOPOJAHOCTH MPOCTPAHCTBA U BPEMEHH.

CkaJisipHble U BEKTOPHBIE BETUYHHBI.

CriocoObl onrcaHust JBUKEHUS! (KOOpAUHATHBIN, BEKTOPHBIN, €CTECTBEHHBII ). CHCTEMBI OTCUETA.
Ilepemerienue, TpacKTOpus, pauyc-BEKTOP, IPOHJCHHBIN IYTh.

Ckopoctb. CpenHsisi, MTHOBEHHAs!, CPEIHsIS IIyTeBasi CKOPOCTb.

VYckopenue. CpeiHee 1 MTHOBEHHOE YCKOPEHHUE.

[IpssMONMHENHOE PaBHOMEPHOE JBMXKCHHME. Y PAaBHEHHME NPSIMOJMHEHHOIO PAaBHOMEPHOIO JIBHIKE-
HUSL.

[IpssMONMHENHOE HEPABHOMEPHOE JIBM)KEHHE. Y PABHEHUE NPSIMOJIMHENHOIO HEPABHOMEPHOTO JIBH-
HKEHMUSL.

Kpuonunelinoe neuxkenune. TaHreHIMAIbHOE U HOPMAJIBHOE YCKOPEHUE.

BpamarensHoe ABUKEHHE MaTepUaIbHOW TOYKU U €r0 XapaKTepUCTUKHU (Yroj MOBOPOTa, yIioBas
CKOPOCTb, YIJIOBOE YCKOPEHUE).

Junamuka nocmynamenbnozo 06UHCEHUA

Macca u Bec Ten. ImoTHOCTS.

Cuna. 3akons! HeroToHa.

Nmmynbe Tenna. 3aKOH COXPAHEHUs UMITYJIbCA.

3akoH BceMupHOro tsirotenusi. Cuina TsaroreHus. ['paBuTanimoHHas UM WHEpPTHas Macca. 3aKOHBI
Kenunepa.

Cmamuka.

YcnoBus paBHOBECHS TeEN.

[IpocTeie MalIMHBI 1 MEXaHU3MBI.

Paboma u snepzus.

Pa6ora B mexanuke. Pabota, coBepiraemast mocTossHHOM cuioil. Pabora, coBepiiaemasi nepeMeHHOM
CUJIOH.

Kunernueckast sHeprust 1 Teopema o CBSI3H SHEPTUU U pabOTHI.

KoHcepBaTtuBHbIE 1 HEKOHCEpBaTUBHBIE cUibl. [loTeHIManbHas sHeprus. [Ipumepsl noTeHIMaNbHBIX
SHEPTHUi.

3aKOH COXpaHEHMs DHEPTUU B MEXAHUKE.

Koaddurment nosne3Horo necTBys MaIIvH.

AGcooTHO ynpyruil u abcomoTHO Heynpyruit yaap. LleHTpanbHblil 1 HelleHTpaIbHbIN yaap.
Mexanuka meepoozo mena.

Crenenu cBOOOIBI; Pa3IOKEHHE ABMIKEHUS Ha COCTABISIONINE.

MoMeHT MHEepIHH; BBIYUCIEHUE MOMEHTa MHEPLUU; MOMEHTHI MHEPLUU MPOCTHIX Tel. Tepema
['roiirenca-1lreiinepa.

MOMEHT CHUIIBL.



27.
28.
29.
30.
. Jnemenmul cneyuanvnoii meopuu omuocumenvnocmu (CTO).
32.
33.
34,
35.
36.

31

37.
38.
39.
40.
. bapomerpuueckas popmyna.
42.
43.
44,

41

45.
46.
47.
48.
49.
50.

51

52.
53.

54.
55.
56.
57.
58.

59.
60.
61.

62.
63.
64.
65.

MowmeHT uMIynbca. 3aKOH COXpaHEHUs MOMEHTa UMITYJIbCa.
VYpaBHeHUE TBUKEHUS TBEPJIOTO Tea.

PaGota u sHeprust ABUKYIIUXCS TEN.

AHanorus ¢ nocTynaTeJbHbIM JTBUKEHUEM.

[Tpunuun otHocutenbHocTH ["anunes. [IpeodpasoBanust ["asnumnes 11 KOOPAUHAT U CKOPOCTEH.
IToctynatsl ciennaabHONW TOPUU OTHOCUTEIBHOCTH.

[TpeobpazoBanus Jlopenna. Crneacrsus mpeobdpa3oBanwii JlopeHia.

PenstuBucTckas TuHaMUKa: UMITyJbC, Macca, padoTa, SHeprusl.

I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

Moanexynapuasa gpu3uka.

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOI T€OPUU CTPOSHUS BEIIECTBA.
ATOMBI U MOJIEKYJIBL. TEIIoBOe JBUKEHUE AaTOMOB U MOJIEKY L.

bpoynosckoe nemxenue. Juddysus.

Pacripenenenre MOJIEKyYJI O CKOPOCTSM (pacmpezeiienne Makcseia).

Temneparypa. TepMoMeTprl U TeMIIEpaTypHBIE HIKAJIbI.

WneanbHblii ra3. YpaBHEHNE COCTOSIHUS MI€AIBHOIO T'a3a. 3aKOHBI UAEAIBHOIO ra3a.
OCHOBHOE ypaBHEHUE KUHETUUECKON TEOPUH ra30B.

Tepmoounamuxa. I3011pOBaHHbBIE CUCTEMBI.

Temnora. KonndecTBo Temnorsl TemnoeMKoCTs Tena. Y paBHEHHE TEIJIOBOro OanaHca.
BuyTpenHss sHeprus. BHyTpeHH:s 3HEprust HAeaIbHOIO rasa.

Paznuune mexay Temneparypou, TEII0TOM U BHYTPEHHEW dHEPIrUei.

IlepBoe Ha4aoO TEPMOJUHAMUKN. DHTAJIBIIHS.

OOpaTumble U HEOOPATUMBIE ITPOLIECCHI.

uknnyeckuit npouecc. Tennossle nuratenu. K.m.a. TemioBelx asurateneid. Bropoe Havano
TepMoanHamMukH. /[surarens Kapho.

. OHTponus. TpeTbe HauaIo TepMOAMHAMUKY (TeopeMa HepHcra).

@Dazoevie npespauwjenus u pasnosecusa. Daza. Pa3zoBbie nepexonapl. PaBHOBecue nByX (a3s.
PaBHoBecue tpex (a3. dazoBele nuarpammsbl. [lnaBienue u kpucranmnuzauus. Mcnapenue u
KOHJIeHcanus. MeTacTaOuiIbHbIE COCTOSIHUSL.

Aenenua nepenoca. [luppysus. TeronpoBoaHocTs. BHyTpeHHee TpeHue. Bakyym.

Inekmpocmamuka.

DneKkTpruYecKue 3apsiibl U UX CBoMcTBa. B3anmoselicTBre deKTpudYecKux 3apsaaoB. 3akoH Kymona.
DIEKTPUYECKOE TMOJIE U €ro0 XapaKTePUCTUKU: HAMPSKEHHOCTh 3JEKTPUUYECKOTO OIS, CUIOBBIE JTU-
HUU, TOTeHITHaAN. CBSA3b HAPSHKEHHOCTH C TTOTEHITUATIOM.

[IpuHIUIT CyIIEpIIO3UIUU IIEKTPUUECKUX TTOJIEH.

Pabota nepemernienus 3apsiia B SJIEKTPUUECKOM TTOJIE.

Hupkynsuus ¥ NOTOK BEKTOPA HANIPSIKEHHOCTH DJIEKTPUUECKOTO MOJIA.

[ToTok BekTOpa HAPSIKEHHOCTH dJIEKTpocTaTuyeckoro noisi. Teopema ["aycca.

JIMPNEKTPUKH B 3JIEKTPUUECKOM I0Je. [JuanekTpruueckas npoHULaeMocTh BemecTsa. [lomspuzanus
JIURJIEKTPUKOB.

[IpoBOIHMKY B 3NEKTPUUYECKOM MOJIE. DIEKTPOEMKOCTh TPOBOIHUKA.

Kongencaropsl. EMkocTh koHAEHCaTOpa. CoeTMHEHUE KOHIEHCATOPOB.

DHeprus AMEKTPOCTATUYECKOTO MOJIS.

3aKoHbl ROCMOAHHO20 ITEKMPUUECKO20 MOKA.

Dnektpuyeckuil Tok. Cuiia v MIOTHOCTh TOKA.

ConpotuBiieHUE MPOBOJHUKOB U €r0 TeMIIEpaTypHasi 3aBUCUMOCTb.

3akoH OMa [u1st OTHOPOAHOTO U HEOJHOPOJHOTO YYACTKA LIETIH.

D.1.c. 3akon Oma 7151 3aMKHYTOM TIETIH.
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3akonsl Kupxroda.
Pa6ota u momurHOCTh TOKa. 3akoH [[xoyins - JleHna.

Inekmpomaznemusm.

Maruutnoe none. Uaaykuust MI1. Hanpsxennocts MII. Cunobie munuu MIT.
3akoH buo - CaBapa - Jlamaca.

[IpuHuun cynepno3unuu.

MaruuTHbIi oToK. Teopema ["aycca mis MarHUTHBIX TIOJICH.

TeopeMa 0 HUPKYJISIMY BEKTOPAa MATHUTHOW MHYKIIUU.

JleficTBrE MarHUTHOTO IOJIL HA MPOBOJAHMK ¢ ToOKoM. Cunna Ammnepa.

JleficTBHEe MarHUTHOTO TOJI HA ABIKYyIIMiics 3apsa. Cuna Jlopenna.
MarsHuTHbIII MOMEHT KOHTYpPa C TOKOM.

Pabora o nepemenieHuIo MPOBOAHUKA i KOHTYpPa C TOKOM B MarHUTHOM II0JIE.

KJ'IaCCI/I(i)I/IKaI_II/IH MAarH€TUKOB MU HMX OCHOBHBIC XapPaKTCPUCTHKHU (HapaMaFHeTI/IKI/I, JUaMarHeTuku,

(beppOMarHeTHKy).

SBnenue anekTpoMarHuTHOM uHAYKIMU. 3akoH dapazes. [Ipasuno Jlenna.
SBnenne caMomHayKuu. MHIyKTUBHOCTh. B3auMHast MHIYKIUSI.

DHeprusi MarHuTHOTO MOJIA.

Ocnoevt meopuu Makceenna.

YpaBHeHuss MakcBesia B MHTETpaabHON hopMe, UX GU3HUESCKUI CMBICIL.

Mexanuueckue Konebanus.

OOmue cBeacHuss O KojeOaHUsAX. XapaKTEPUCTHKH KOJICOAHWIA: aMIUTUTy1a, ¢a3a, 4acroTa,
HEepUoI.

CBobGomnbie rapMoHHMueckue Konedanus. JuddepenunanbHoe ypaBHEHHE TapMOHUYECKHUX
KoJie0aHUH U €ro pelIeHue.

CwMmenieHue, CKOpOCTh U YCKOPEHHE MaTepHaIbHOM TOUKH MPU TAPMOHMUYECKUX KOJIEOaHUSIX U X
rpaduKu.

DHeprus rapMoHudeckoro kosuebanus. Kunernueckas u moTeHuuagbHas SHEprus KoneOmromiencs
TOYKH.

l'apmoHHUecknii W aHrapMOHMYECKMH OCHMIUIATOpP. Maremarndeckuil, NpPYKHHHBIA W
¢bu3nyeckuil MasiTHUKH.

3aryxaromue konebanus. JuddepennuanbHoe ypaBHEHUE U €r0 peLIeHHeE.

. XapaKTepUCTUKHN 3aTyXaloUMX KojebaHui: Ko3((UIMEHT 3aTyxaHus, Jorapudpmuyeckui

JNEKPEMEHT 3aTyXaHus, J0OPOTHOCTh, BpEMs pellakCalluy. DHEPrus 3aTyXarlux KojaeOaHui.
Boinyxnennsle konebanus. uddepeHunanbHoe ypaBHEHHE U €ro pelleHHe. 3aBUCHMOCTb
aMIUIATYAbI U (pa3bl BBIHYKIACHHBIX KOJIEOAHUH OT 4acTOThI BHEIIHETO BO3/eHCTBUSA. Pe3oHaHc.
I'paduueckoe n3o0pa’keHrEe rApMOHUYECKUX KOJIeOaHUH.

CnoxkxeHHe TapMOHUYECKHX KOJICOAHWW OJIHOTO HAMpaBlICHUs W OJHOW YacTOThl. bueHws.
CroxeHue B3aMMHO MEPHEHIUKYJSPHBIX KoyleOaHWW. YpaBHEHHE TPACKTOPUHU IBIIKYIIEHCS
Touku. Purypsl Jlnccaxy.

Mexanuueckue 60.1Hbl.

Pacnipoctpanenune komebaHuit B ynpyroi cpeme (BOJIHOBOE HBIKeHHE). [IpomosbHBIE |
[IOTIEPEYHBIE BOJIHBI.

BonHoBas moBepXHOCTb, (DPOHT BOJHBI, CKOPOCTh PACHPOCTPAHEHHUS BOJH, JUIMHA BOJIHBI,
BOJIHOBOW BEKTOP.

VYpaBHeHUs IIIOCKON U cepruyeckoil BoiaH. BoaHOBOE ypaBHEHUE U €r0 pellieHue.

OHeprus Oerymux BoiH. Bektop YMmoBa.

[IpuHnun cynepno3uiuu BoJH. [ pynmoBas CKOpOCTb.

KorepentHocts. MHTEpdhepenius u qudpakius BOIH.

Crosture BOJTHBI.



99. Dddext Jomnepa.
100. OtpaxeHue U MpeIoOMIIEHUE BOJIH.

3eyk.
101. 3BykoBbie BOJIHBI. CKOPOCTh 3BYKOBBIX BOJIH B razax.
102. Hlkana ypoBHel 3Byka. IHTEHCUBHOCTb U TPOMKOCTD 3BYKa.
103. Dddext Jlomnepa B aKyCTHKE.
104. Ynprpa3Byk u ero npumenenue. MHppas3Byk u ero npuMeHEHHE.

dnekmpomazHummuovle Ko1edanUA.

105. WneanbHpli KOJIEOATEIBHBIA KOHTYP.

106. CBobOonHbIE Ay1eKTpOMarHuTHBIE KojeOanus. [AuddepeHunansHoe ypaBHEHHE U €ro perieHue
U1 3apsiia ¥ TOKa. 3aBUCUMOCTD YaCTOTHI U Iiepro/ia KojiebaHuii oT mapaMeTpoB KoHTypa. CaBur
(a3 Mexxay KoJIeOaHUSIMU TOKA M HATIPSHKCHHUS.

107. DHeprus koaedaTeIbHOr0 KOHTYpa. B3anMHoe npeBpalieHue nojieid 1 SHeprui mpu KojaeOaHusIX
B KOHTYpE.

108. 3aryxaromue eKTpoMarHuTHeie konebanus. uddepennnansHoe ypaBHEHNUE U €T0 pEIICHHUE.
XapaKkTepUCTUKH 3aTyXaIOIIUX 3JICKTPOMArHUTHBIX KosieOaHui. OTKpBITHIH KoJeOaTeTbHBIN
KOHTYP.

109. BeiHYXJIeHHBIE 3JEKTpPOMarHuTHbIe Konebanus. [lepemennblii Tok. Llenb mepeMeHHOTO TOKA.
3akon OMa. MOIIHOCTh IepeMEHHOr0 TOKa. Pe30HaHC TOKOB M HANPSKEHUH.
dnekmpomazHumuovie 60J1HbL.

110. T'enepanus 3IEKTPOMArHUTHBIX BOJIH. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

111. CxopocTb pacpoCTpaHEHUS 3JIEKTPOMArHUTHBIX BOJIH.

112. IlepeHoc 3HEpruu MEKTPOMArHUTHBIMU BOJIHaMU. Bektop YMoBa - [loitHTHHTa.

113. laBneHue a51eKTpOMarHuTHHIX BoJH. [1Ikana 31eKTpoMarHuTHBIX BOJIH.

Hnumepgepenyua ceema.
114. Pa3BuTHe npeacTaBieHuil 0 IpUpOJIE CBETA.
115. MonoxpoMarnueckue BoJIHbI. KorepeHTHbIE CBETOBBIE BOJIHBI.
116. HUntepdepenuns ceta u MeTobl ee HabmoaeHus (metoa FOura, 3epkana dpenens u ap.).
117. Pacuer nnteppepeHInOHHON KapTUHBI - YCIOBUS MUHUMYMOB U MaKCUMYMOB.
118. HnTepdepeHuns cBeTa B TOHKHUX MJICHKAX.
119. Ionocs! paBHo# Tonmuubl. Konbia HetorTona. [Toocs!l paBHOro HakjoHa.
120. Ilpumenenue unrepdepenunu. [IpocseTneHHas onTuka.
Jlugppaxyus ceema.
121. SIBnenue nudpaxuuu u ycnosus ee HaOmroaeHus. OnbiT OpeHens.
122. Mpunmun I'toiirenca-®@penens. Meron 300 Openens.
123. Mudpaxuus OpeHens Ha KPyrioM OTBEPCTHH U JUCKE.
124. Tudpaxius Opaynrodepa Ha Y3KOH IICIH.
125. Mudpaxkuuonnas pemerka. Judpaxiuonusiii ciektp. CrieKTpaabHbIH aHaIN3.
126. IlnockoctHas pemerka. [IpoctpancTBeHHas pemieTka.
127. Mudpaxuus peHTreHoBckux tydeil. @opmyna Bynbda - bparra.

Honapusayus ceema u nemenmsl KpUCmanioonmuKu.

128. EcTecTBEHHBIN U MOJISIPU30BAHHBIN CBET.

129. Tlonspuzanus cBera Npu OTPaXXEHUU U IIpeJoMIIeHUH. 3akoH bprocrepa.

130. ITonmsapusatopsl 1 aHanu3atopsl. [lonsipusanmoHHbIe MPU3MBI U TOJSIPOUBL. 3aKOH Matroca.

131. PacnpocTpaneHue cBeTa B ONTHYECKH NIPO3PAYHBIX KpUCTaIaX. SIBI€HNE IBONHOTO JTy4epeIoM-
JICHHUS.

132. Ananu3 nonsgpuzoBanHoro ceeta. dpdextsl Papazes u Keppa.



10.

11.

12.

IIpuMmepHbIe 321240

. CtyzaeHT npoexai NOoJOBHHY ITyTH HA BEJIOCUIIE/IE CO CKOPOCThIO v; = 16 km/4. Jlanee 1mojioBUHY OCTaB-

Eerocsa BpEMCHU OH €XaJl CO CKOPOCTBIO V2= 12 KM/LI, a 3aTEM J10 KOHIIA IIYTH HIEJI IIEIIKOM CO CKOpPO-
CTBIO V3= 5 KM/4. OHpe,I[eJ'II/ITB CpC€OHIOI0 CKOPOCTh ABUKCHUA CTYJCHTA HAa BCEM IIYTH.

. Slnpo Maccoit m = Skr Opocarot mox yrioMm a = 60 ° K rOpu30HTY, 3aTpaduBas Mpu 3ToM padoty 500

JIx. [IpeneOperasi COnNpOTUBIIEHUEM BO3/1yXa, ONPEAETuTh: 1) uepe3 Kakoe BpeMs ¢ AJIpo yHaJeT Ha
3eMJII0; 2) KaKO€ paccTosiHuE S 110 TOPU30HTAIN OHO IPOJIETHUT.

. Bo ckonbko pa3 yBenuuuBaeTcst Mpo0JKUTEIbHOCTD KU3HU HECTA0MIBHON YacTUllbl (10 yacaMm He-

MTOJIBFKHOTO HAOIIOAATENs ), €CIIH OHA HAYMHACT JIBUTATHCSI CO CKOPOCTHIO, cocTaBistomei 99% cko-
poctu cBeta?
I'a3z mpu 300 K 3aHnMaeT HEKOTOPBIK 00BbeM. J[0 Kakoil TeMIiepaTyphl €ro ciaeayeT OXJIaauTh U30-
6apHo, 4TOOBI 00BeM yMeHblIWICA Ha 25 %?

. NneansHBIN Ta3 cxamu H30TCPMHUUYCCKHU TAK, YTO €TI0 00BeM YMCHBIIUIICA B 4 pas3a, a 3aTCM I/1306apH0

paciiipwiIi 0 IepBOHaYaIbHOTr0 00bema. HaliTu oTHOILIEHNEe HayaJIbHOM TeMIlepaTypbl ra3a K ero
KOHEYHOU TeMIIepaType.

. [Imockuii BO3MyIIHBIA KOHIEHCATOP 3apsAUIIN 0 HEKOTOPOU Pa3HOCTH MOTEHIIMAJIOB. 3aT€M KOH/ICH-

caTop, HE OTKJIF0Yasi €ro OT HICTOYHUKA HAIIPSHKEHU S, 3aMOTHUIIN JUAIEKTPUKOM. OTIpeieNiuTe TUdJIeK-
TPUYECKYIO TPOHUIIAEMOCTh AUAIIEKTPUKA, €CIM OTHOILIEHUE 3apsi/ia BO3AYIIHOIO KOHASHCAaTopa K 3a-
Py KOHACHCATOpa ¢ AUIIEKTpUKoM paBHO 0.25.

. BOHBTMeTp, COG,Z[I/IHGHHHﬁ IMOCJICAOBATCIIbHO C COIIPOTUBJICHHUEM Ri=10 KOM, ITPpH BKIIFOUCHHHU B CCTh

¢ HanpspkenueM Uo = 220 B, nokassiBaeT Hanpsbkenue Uy = 70 B, a coeluHeHHBIN OCie10BaTEIbHO
c conpotusiieHueM Ro, nokaspiBaer Hanpsbxenue Uz = 20 B. Haligute conporunenue Rz. Buyrpen-
HUM COIPOTHBIICHUEM HCTOYHUKA MPEHEOPEUb.

. DNEKTPOH JABIKETCS B BaKyyMe B OJJHOPOJIHOM MarHHUTHOM IOJi€ ¢ MHAyKUueH, paBHoi 5 MTi; ero

ckopocTh pasHa 1.0-10* xM/c u HanpaBneHa mepHEeHIUKYJIAPHO K JMHUAM MArHUTHON MHIYKIUH.
Omnpenenure cuily, IEHCTBYIONIIYIO HA 3JIEKTPOH, U PaUyC OKPYKHOCTH, 10 KOTOPOW OH JBUXKETCS.
Teno maccoit m = 5 Kr coBeplIaeT 3aTyxaromue konedanus. B Teuenue Bpemenu t= 50 ¢ Teno note-
psino 60% cBoeit sHepruu. Onpenenure KO3PPUIMEHT CONPOTUBIICHUS CPEBI T.
JlivHa A 37€KTpOMarHUTHOM BOJIHBI B BAaKyyMe, Ha KOTOPYIO HACTPOEH KojieOaTeIbHbIN KOHTYp, paBHA
12 M. IIpeneOperast akTHBHBIM CONPOTHUBIICHUEM KOHTYpa, ONIPEIeIUTh MAaKCUMAJIbHBIN 3aps]l qm Ha 00-
KJIaZIKaX KOHJIEHCATOPa, €CJIM MaKCUMaJIbHas CHJIa TOKa B KOHType Im=1 A.
Ha miens mmpunoi a=0,/ m HOpMAJIBHO MaJaeT MapaJIeIbHbIN IIyYOK CBETa OT MOHOXPOMaTH4e-
CKOT'0 UCTOYHUKA (A=0,6 mxm). OnpenenuTs MUPUHY L HEHTPAIbHOT0 MaKCUMyMa B TU(PPAKIIMOH-
HOM KapTUHE, IPOECUUPYEMON € ITOMOIIBIO JIMH3bI, HAXOASIIECHCS HETOCPEACTBEHHO 3a LIENbIO0, Ha
9KpaH, OTCTOSAIIMN OT JIMH3bI HA PACCTOSTHUM h=1 M.

[TapasuienpHBIN My4OK CBETa MaJaeT HOPMAJIBHO HA IJIACTUHKY M3 MCJIAHJICKOIO IINaTa TOJIIIMHON
50 MKM, BBIpE3aHHYIO NapaJUIEIbBHO ONTHYECKOMN OcH. [IpuHMMas mokasaTeny npeaoMIICHHS HC-
JIAHJCKOTO HINaTa JiIsi 0OOBIKHOBEHHOT'O U HEOOBIKHOBEHHOT'O JIy4eif COOTBETCTBEHHO No = 1.66 U ne
= 1.49, onpenenure ONTHYECKYIO Pa3HOCTh X0Ja 3TUX JIy4eH, TPOIICANINX YEPE3 IUIACTUHKY.



[Tpumep OuneTa Ui yCTHOTO HK3aMEHa.

YpanbCKkuil TEXHUYECKUN HHCTUTYT
CBSI3U M UHPOPMATHKH (pumuan) JK3aMeHAIMOHHBIH OnJIeT YTBEPXJAIO:
®I'bOY BO "Cubupckwuii rocynap- Ne 17 3aB. kadempoit BMud
CTBEHHBI YHUBEPCUTET TEIEKOM-
MYHUKaIii 1 nHGOpMaTuKn" 110 AUCLMILINHE «DU3HKAY «_04 » centsops 2024 r.
B T. Exarepuntypre (YpTUCH Cu-
6I'YTH)

Hampaenenue 11.03.02 [Mpoduns TpaHCHOPTHBIC CETH M CUCTEMBI CBSI3U YpoBeHb bakanaBpuar dakynbTeTr
UNuY kypc 1 cemectp 1

1. OCHOBHBIE XapaKTEPUCTUKN KHHEMATUKN MaTepHAIbHON TOUKH: TPAEKTOPUS,
IepeMeIIeHHEe, painyc-BEKTOP, CKOPOCTb, yckopeHue. HopmansHoe u TaH-
TeHLUAIbHOE YCKOPEHUSI.

3aoaua. Touka M ABMXKETCS MO CNIMPAIU C IOCTOSIHHON MO BEIMYMHE CKOPOCTHIO

B HAIpPaBIIEHUU, YKa3aHHOM cTpesikod. [Ipu 3TOM BennymHa HOPMaIbHOTO M
YCKOpEHUH. .. =
1) yBenuumBaeTcsi  2) yMeHbIIIaeTCs 3) He u3mensiercs  4) paBHa 0

2. IlepBoe Ha4aI0 TEPMOJIMHAMUKH U €T0 IPUMEHEHHE K H30TIPOLIECCaM.
3adaua. Kucnopon nox gasnenuem 0.2 MITa B 06beme 1 M® cHayana HarpeBaroT IPU HOCTOSHHOM JaB-

JleHuHu J10 3 M, a 3aTeM NpH MOCTOSHHOM oObeMe 10 Aapienus 0.5 MIla. Haiitu usmeneHue BHyT-
PEHHEN YHEPIUH rasa.

[Monmucek mpenonaBaTens / /

baHk KOHTPOJIBHBIX BOIIPOCOB, 33JaHUI U MHBIX MATEPUAIIOB, UCIIOJIb3YEMBIX B IPOLIECCE MPOLEAYP
TCKYILICTO KOHTPOJIA U HpOMC)I(YTO‘{HOﬁ arrecrTaiun HaxXOAUTCA B y‘~I€6HO-M€TOJIPI‘I€CKOM KOMIIJIEKCE
JTUCIUTITUHBI W/WIW TIPEJICTAaBIIeH B 3JIEKTPOHHON HH(pOpMAIMOHHO-00pa3oBaTenbHoi cpene mo URI:
http://www.aup.uisi.ru.

3.4 MeToauyeckue MaTepuabl MPOBeeHUsS] TEKYIIEr0 KOHTPOJIA U NMPOMEKYTOYHOM aTTe-
cTanuM o0y4auuxcs
[lepeueHb METOAMYECKUX MATEPUAIIOB ISl MOATOTOBKH K TEKYIIEMY KOHTPOJIO M MPOMEXKYTOU-

HOW aTTeCTaluu:

1. Meroanueckue yka3zaHus MO BBIMOJTHEHUIO TaOOPAaTOPHBIX paboT mo aucruruinHe «Pusnkay mnpen-
CTaBJIEHbl B JJIEKTPOHHO-MH(POPMAIIMOHHON oOpa3oBarenbHOW cpene u goctynHsl mo URL —
(http://aup.uisi.ru/3584169/ ).

2. TlepeuyeHb BOIPOCOB K 3K3aMEHY MPEACTABIEH B 3JIEKTPOHHO-MH(POPMAIIMOHHON 00pa3oBaTeNbHOM
cpene u goctymnubl o URL — (http://aup.uisi.ru/3584169/).

3. llpakTuyeckue 3aHATHS MO AMCHUIUIMHE. 3a/JlaHus, Ha BBINOJHEHUE WHIUBUYyAIbHBIX 3aJaHUMH,
MPEACTABICHBI B AJIEKTPOHHO-UH(DOpPMAIIMOHHOW 00pa3oBaTenbHOM cpeae u goctymHbl mo URL —
(http://aup.uisi.ru/3584169/).

4. CamocTosaTenbHass paboTa MO JUCHUIUIMHE. 3aJaHus, Ha BBIIOJHEHUE CaMOCTOSITEIHLHOM padOTHI,

MIPEJICTaBJICHBI B 3JIEKTPOHHO-UH(DOpPMAIIMOHHON o0pa3oBaTensHOM cpene U noctynuel mo URL —
(http://aup.uisi.ru/3584169/).



http://www.aup.uisi.ru/
http://aup.uisi.ru/3584169/
http://aup.uisi.ru/3584169/
http://aup.uisi.ru/3584169/
http://aup.uisi.ru/3584169/

