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1. IlepeyeHb KOMNETEHIIUI U HHAUKATOPOB UX JTOCTHKEHUS

[Tponiecc n3yueHust JMCUMIUIMHBI HapaBjeH Ha (OpMUPOBaHHE CIEAYIOIMX KOMIIETEHIIMMI:

Ko n nHaumenoBanue
KOMIIETEHIIN U

Kon n HaumeHnoBanue
WHJUKAaTopa

[IpeamecTByromye 3Tambl

Oran (c ykazaHuem

JIOCTHKEHHS] KOMIIETEHIIUI JUCITUILIINH)
OIIK-1. Cnocoben OIIK-1.1. 3HaTh: OCHOBBI
MPUMEHSITh BBICILICH MaTeMaTUKH,
€CTECTBCHHOHAYYHBIC | PU3UKU, OCHOBBI
1 OOIIEHH)KEHEPHBIE | BBIYUCIUTEIBLHOU TEXHUKH U
3HaHUS, METOIbI MpOrpaMMHUPOBAHUS.
MaTeMaTU4YeCKOTO OIIK-1.2. YmeTs: pemiathb
aHaiu3a u CTaHJapTHbHIC
MOJIETTUPOBaHUS, npodeccuoHaNbHBIC 3a/1a4H
TEOPETHUYECKOTO U C IpUMEHEHUEM 1
AKCIIEPUMEHTAJILHOTO | €CTECTBEHHOHAYYHBIX U -
HCCTIEOBaHUS B 0O0IIEeNH)KEHEPHBIX 3HAHUH,
npodeccuoHanbHOM | METOJJOB MAaTEMaTUYECKOTO
e TeTbHOCTH aHajan3a U MOJCIIUPOBAHUS.

OIIK-1.3. IMeTb HaBBIKU:
TEOPETHYECKOTO 1
AKCTIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS 00OBEKTOB
npodeCcCHOHATBHON
JeATENLHOCTH

®opma(bl) MPOMEKYTOUHON aTTeCTAllMU MO AUCHUILTUHE: 3a4eT (1 ceMecTp), ax3ameH (2 cemectp).

2. Hoxa3aTeJm, KPUTEPHUH U HIKAJbI OCHUBAHUA KOMIIeTeHII il

2.1. Tloka3aTteneM OLIEHMBAaHMS KOMIIETEHIIMM Ha 3Tamne uUX (QOPMHUpPOBAaHUS NPU H3YUEHHUU
JUCLIUIUINHEI SBJIETCS YPOBEHb MX OCBOEHHUS.

HNuaukaTop ocBoeHust
KOMIIeTeHIMH

IToxa3aTean oeHUBAHUA

Kpurepuii ouennBanus

OIIK-1.1 3naeT OCHOBBI
BBICIIEI MaTEMaTUKH,
(bU3UKHU, OCHOBBI

3HaTh: QpyHIaMEHTaJIbHBIE

3aKOHbI IPpHUPOAbI 1 OCHOBHBIC
(1)I/I3I/I‘IGCKI/IG MaAaTEMAaTHYCCKUEC

BeinmonHeHs! BCE MIPAKTUYECKUE "
nabopatopHble pabOTHl IO AWCIUILIMHE B
COOTBETCTBHH C IPAQUKOM.

OdopmieHbl OTYETHI MO MPAKTHUYECKUM U

T mm—_— 3aKOHBI M METO/IbI HAKOILICHHMS,
TeXHIKH I nepegayn 1 00paboTKU 71a00paToOpHBIM paboTaM B COOTBETCTBUHU C
HHpOpMaIUH TpeOOBaHUSIM.

TpOrpaMMHUPOBAHMUA. YMeTh: npuMeHsTh pusndeckue | [Ipu 3amure J1a0OPATOPHBIX, MPAKTHUECKUX

P pu 3aill PaTOpHBIX, P
3aKOHBI 1 MATEMAaTHYCCKHE padort dhopmynupyet BBIBO/IBI 1o
METO/IbI JJIsl PELICHMSI 3a1a4 [TOJIyYEHHBIM PE3yJIbTaTaM.
TEOPETHUYECKOTO H
MPUKIATHOTO XapakTepa
Bnaners: HaBBbIKaMU
WCTIONB30BaHMsI 3HAHUH (hU3UKH
W MaTeMaTHKH TPH PEHICHUH
MPAKTUYECKUX 3a/1a4
OIlK-1.2 Vmeer pemarp | 3HaTh: QyHIaMEHTaIbHbIE BrinonHensl BCE MPaKTUYECKUE u

3aKOHBI ITPUPOABLI 1 OCHOBHBIC

nabopaTopHbeie paldOTHl 10 JWCIUILUIMHE B




CTaHAApPTHBIC
npodeCcCuOHATBHBIC
3ala4yl ¢ TMPUMEHEHUEM

(bu3HYecKnue MaTeMaTHYECKUE
3aKOHBI U METOJIbI HAKOIUICHHS,
nepeaayn 1 06paboTKU

COOTBETCTBHH C TPaA(UKOM.
OdopmiteHbI OTYETBI MO MPAKTHUYSCKAM M
nabopaToOpHBIM paboOTaM B COOTBETCTBUU C

€CTECTBEHHOHAYYHBIX M ng‘bOI’MauHH THpe6°BaHH’IM' .
METh: IPUMEHSTH (PU3NIecKre 1 3amuTe J1abopaTtopH
R —— p i) p i} PaTOPHBIX, MPAKTHIECKHUX
N 3aKOHBI I MAaTEMATHYECKUE pabot thopmymupyet BEIBO/TBI 1o
3HAHUM, METOJIOB
METOABI IS PEeLICHUs 3a1a4 MOJTYYCHHBIM pe3ybTaTaM
MaTEMATHYECKOrO TEOPETHUECKOTO I
aHAJTH3a M | npuknagHoro xapakrepa
MOJCIIMPOBAHHUAA. BnaneTs: HaBbIKAMHU
WCTIOJIb30BaHMs 3HAHUN (PU3HKH
Y MaT€MaTUKH TIPH PEIICHIH
MIPAKTHYECKUX 33129
OIIK-1.3 Brnaneer | 3nath: pyHIaMeHTaNIbHBIC Brinonnensl BCE MIPaKTUYECKUE u

HaBbIKaMH TCOPETHUYCCKOI'O
n SKCIICPUMCHTAJILHOI'O

3aKOHBI ITPUPOABI 1 OCHOBHBIC
(bHSquCKPIG MAaTEMAaTHYCCKUC

nmabopaTopHble padOTHl 10 TUCIUIUIMHE B
COOTBETCTBHH C TPAPUKOM.

HUCCIJIENOBaHMUS O6T>CKTOB 3aKOHbI 1 MCTOAbl HAKOIIJICHH, O(bOpMJ'IeHBI OTYCThI 110 IPAKTUYECCKUM U
PO eCCHOHATBHOI nepenaun 1 00paboTKu nabopaTopHBIM paboTaM B COOTBETCTBUHU C
eATEBHOCTH nHpOpMaITUH TpeOOBAHUSIM.
Ymerb: npuMeHaTs usndeckue | [Ipu 3amuTe 1a00paTOPHBIX, MPAKTUICCKUX
3aKOHBI U MATEMAaTUYECKHUE pabot hopmymupyet BBIBOJIBI o
METObI IJIA pEHICHUA 3ada4 TIOJIYUYCHHBIM pPE3yJibTaTaM
TCOPETUIYCCKOI'0 U
NPUKJIAJHOTO XapaKkTepa
BraneTts: HaBbIKaMu
WCTIOJIb30BaHMS 3HAHUN (PU3HKH
1 MaTCMAaTHUKU MIPpU pCUICHUN
IMMPaKTHUYCCKUX 3a1a4
Ikana oueHuBaHuUs.
3auer
Kpurtepun oneHku
1. CamMOCTOATENHbHO U IPABUIILHO OTBETHJI HA MTOCTaBJICHHBIC
TEOPETUYECKHE  BOIMPOCHI  DK3aMEHAIMOHHOTO  Owuiera.
YBepeHHO, JTOrMYHO, MOCIEA0BATEILHO U apryMEHTUPOBAHO
auer M3J1araeT CBOM OTBET. MOXKET OTBETUTH HA JONOJIHUTEIbHbIE
BOIIPOCHI.
2. CaMOCTOATENIbHO W  MPAaBWIBHO  pEHIMII  3a/Jauy
HK3aMEHALIMOHHOTrO OuieTa. YBEPEHHO U JIOTUYHO OOBSICHSIET
XOJ] perieHus, 000CHOBBIBAs €r0 3aKOHAMU (HU3HKH.
1. CamocTosTeNbHO HE OTBETHUJ HaA IOCTaBJICHHBIC
Hesauer TEOPETUYECKHE BOMIPOCKHI SK3aMEHAIIMOHHOTO OuieTa.
2. CaMOCTOSITENPHO HE pEeHIMI 3aJady SK3aMEHAllMOHHOTO
ounera.

IK3aMeH

5-0aaabHaf HIKAJA

Kpurtepun onenku

OT1im4yHO «5»

1. CaMocCTOATENBHO U TPAaBUJIBHO OTBETHII HA MOCTABJICHHBIE
TEOPETUYECKHE  BOIMPOCHI  DK3aMEHAIMOHHOTO  OwieTa.
VYBEepeHHO, JTOTUYHO, TTOCIEIOBATEIHFHO U apTYMEHTHPOBAHO
H3JIaraeT CBOM OTBeT. MOKET OTBETHTh Ha JIONOJHHUTEIbHEIC
BOITPOCHI.




2. CaMoCTOATENbHO M  MpPAaBWIBHO  pEIIMI  3aJauy
AK3aMEHAIIMOHHOTO OMIeTa. YBEPEHHO U JIOTHYHO OOBSICHSIET
XOJI pelieHusi, 000CHOBBIBAs €r0 3aKOHAMU (DU3HKH.

1. CaMoCTOATEIbHO  OTBETHJI Ha  IIOCTaBJICHHBIE
TEOPETUYECKHE BOIPOCH 3K3aMEHAIMOHHOTO Owmiera. He
YBEPEHHO OTBEYAeT Ha YTOYHSIOUIUME M JONOJHUTENbHbIC
Xopouio «4» BOITPOCBL.

2.  CaMocCTOATENbHO M  MpPaBWIBHO  pemIMI  3a7ady
AK3aMEHAIIMOHHOTO OMiieTa. YBEPEHHO U JIOTHYHO OOBSICHSICT
XO/J1 pelIeHusi, 000CHOBBIBAS €r0 3aKOHAMU (DH3HKH.

1. CaMmocTOsITETbHO  OTBETUJI HAa  TOCTABJICHHbBIC
TEOPETUYECKHE BOMPOCHl dK3aMeHalMoHHOro Owiera. [lpu
TOM Jomyckaer omuOku. He yBepeHHO wiu BOOOIIE He
Y 10BIETBOPUTENBHO «3» | OTBEYAET HA YTOUYHSIOUINE U JOTIOJIHUTEIbHBIE BOIPOCHI.

2. Pemmn 3amavy sk3ameHanuoHHoro ownera. ITpu Hanmuuun
OmMOOK, MOXXET UCHpPaBUTh UX 3a CYET HaBOJALIUX
BOoNpocoB. He yBepeHHO 00BSICHSET X0 pEIICHHS 3a1a4H.

1. He pemena 3aj1aya sKk3aMeHaI[MOHHOTO OujIeTa.

2. Pemena 3ajada, HO HE JaHBI OTBETHl HA TCOPETHUYCCKUC
BONPOCHI HK3aMEHALIMOHHOTO OMJIeTa.

HeynosiersopurensHo
«2»

3. MeToanyeckue MaTepuaJibl, ONpe/eisiioliue Mpoueaypbl OleHUBAHUS M0 TUCIUIIHHE

3.1. B xoae peanu3anuu AMCUMIIMHBI HCHOJIB3YIOTCH cjeayrouue (popMbl U MeTOAbI
TeKyLlero KOHTPOJIs

Tema u/mau paznen DopMbI/METOABI TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH

OIIK-1 — Cnoco0eH MpUMEHATh €CTeCTBEHHOHAYYHbIE H O0IIeNHKEeHEePHbIE 3HAHUS, METObI
MATEeMATHYECKOI0 AHAJIM3a W MOAEJHPOBAHUS, TEOPETHYECKOT0 M IKCIHEPUMEHTAILHOI0
ucciae0BaHuA B POo(ecCHOHAILHOM /1esITeJIbHOCTH

3HaeT OCHOBBI MaTeMaTUKH, (PU3UKH, BBIYUCIUTEIILHON TEXHUKU U MPOTPAMMHUPOBAHUS

YMeeT pemath CTaHAapTHBIE MPOPECCHOHANTBHBIC 331aUl ¢ TPUMCHCHHEM ECTCCTBCHHOHAYYHBIX U
OOIIEeMHKEHEPHBIX 3HAHUI, METOJJOB MATEMaTHYECKOTO aHaIN3a U MOJEIIUPOBAHUS

Brageer HaBBIKAMH TEOPETUYECKOTO U OKCIIEPUMEHTAILHOTO HCCIICIOBAaHUS OOBEKTOB B
npodeccHoHaNBbHOM eI TENbHOCTH

Pa3znen 1 Beenenue 3auer
Paznen 2 ®usnueckue OCHOBBI MEXaHUKU 3ayer

JlaGopaTopHas paboTa — 3a4eT
Pa3nen 3 OcHOBBI MOJIEKYJIIPHOU (PU3MKU U TEPMOJIUHAMUKU 3auer

JlaGopaTtopHnast pabota — 3aueT

Paznen 4 DnekTpryecTBO M MarHeTU3M DK3aMeH
JlaGopaTtopHnast pabota — 3aueT

Pasznen 5 Konebauus u BOJIHEBI DK3aMeH
JlaGopaTopHas paboTa - 3a4eT
Pazgen 6 Onruka DK3aMeH

JlaGopaTtopHnast pabota — 3auer




Paznen 7 DnemMeHThl aTOMHON M KBAaHTOBOW (DPU3UKU OKk3aMeH
JlaboparopHas paboTa - 3a4eT

Paznen 8 DnemeHTHI (UMK TBEPAOTO TENa DK3amMeH
JlabopaTtopHnast pabora - 3a4er
Paznen 9 DnemenTs sinepHOit GU3HKH DK3aMeH

JlaGopaTtopHnast paboTa - 3a4er

3.2 TunoBbie MaTepHuaJibl TEKYIIET0 KOHTPOJIA YCIIEBACMOCTH oﬁyqamumxca

OIIK-1 — Cnoco0eH MPpUMEHATh €CTeCTBEHHOHAYYHbIE U OOIEHMHKEHEePHbIe 3HAHUS, METOAbI
MaTeMATHYECKOr0 AaHAJM3a W MOJeJHPOBAHUS, TEOPETHYECKOr0 H IHKCIHEPUMEHTAIbHOIO
HCCJIe10BaHNs B PO eCCHOHAIBHOM eI TeJIbHOCTH

3HaeT OCHOBBI MaTeMaTUKH, (DU3UKH, BBIYUCIUTEIILHON TEXHUKU U MPOTPAMMHUPOBAHUS.

YMeeT pemarh CTaHIApTHBIE MPO(ECCHOHATBHBIC 3a/Ja4l C MPUMEHEHHUEM ECTCCTBCHHOHAYYHBIX U
OOIIEeMH)KEHEPHBIX 3HAHUM, METOJJOB MATEMAaTHYECKOTO aHAIN3a U MOJICTTUPOBAHUS.

Bnaz[eeT HaBbIKaMH TCOPETHYCCKOTO U SKCICPUMCHTAIILHOIO HMCCIICAOBAaHUSA 00BEKTOB B HpO(beCCPIOHaJ’IBHOfI
JCATCIBbHOCTH.

JIABOPATOPHA PABOTA
«OrmpeneneHne eMKOCTH KOHIEHCATOPay.
enb paboTel: M3yueHre KOCBEHHBIX METOJI0B U3MEPEHUS EMKOCTH KOHJIEHCATOpa.

Kpatkas Teopus

Konoencamopom Ha3bIBaeTCsl CUCTEMA, COCTOSINAs U3 JBYX IIPOBOJHUKOB, Pa3/ICIEHHBIX CIOEM
IU3JIEKTPUKA, B KOTOpOHl obOecrieuuBaeTcsi CHJIBHOE B3aUMOJEHCTBHE IOJIeH, CO3JaHHBIX
HaKOIJICHHBIMM Ha 3TUX MPOBOAHMKAX 3apsinamu. IIpoBoaHMKH, o0Opa3yomue KOHJEHCATop,
Ha3bIBAIOTCA 0OKnaokamu. B 3aBucuMOcTH 0T (QOpMBI OOKJIAN0K, KOHAEHCATOpbl ObIBAIOT
cepuueckre, IMIMHAPHUECKUE, IUIOCKHE. 3a 3aps] KOHJEHCATopa IPHHUMAETCS 3apsi OJHON
00KIaJIKH, B3ATHIN 110 aOCOIOTHON BEJIMYMHE.

KonpmeHcaropbl IIMPOKO HCIONB3YIOTCS B Pa3IMYHBIX OOJACTAX TEXHUKU: B DJIEKTPOHHKE,
AIIEKTPOTEXHUKE, YHEPreTUKe. B AIeKTPOHHO-BBIYUCIUTENFHON MAIIMHE WX COAEPIKUTCS NECSITKH U
COTHHM Thics4. B ropHoM gene 3Hepro3apsKeHHBIM KOHAEHCATOP HCHOJb3YETCS MPU B3PBIBHBIX
paGoTax ans BOCIIAaMEHEHHUsl J€TOHAaTOpoB. Ha MMIyIbCHOM BBIJENIEHUHM SHEPrUU IpU paspsjie
KOH/ICHCAaTOpPOB OCHOBAaH METOJ] JJIEKTPOTUIPABIMYECKOH OUMCTKM CKBaXHMH. B oOoramenun
MOJIE3HBIX ~ MCKOMAeMbIX  KOHAEHCATOPbl  HAaXOAAT TNPUMEHEHHWE TpU  BJIeKTpocenapanun
clabOMarHUTHBIX pyA. B cocTaB 31eKTPOHHBIX TeOPHU3NIECKUX MPUOOPOB KOHJIEHCATOPHI BXOAAT B
KayecTBE OJHOW M3 COCTaBHBIX 4acTeil. PaspabaTwiBaloTcsi crielualibHble  KOHCTPYKIUH
KOHJICHCATOPOB sl pabOTHI BO B3PHIBO— H M0O’KAPOOITACHBIX YCIOBHSIX.

EmKkocmulo KoHOeHcamopa Ha3bIBaeTCs CKaJsipHAs (U3MUYEcKas BEIMYHMHA, XapaKTepHU3YIOIas
CIOCOOHOCTH KOHJICHCATOPa HAKAIUIMBATh SJIEKTPUUYECKUN 3apsi/l U UUCIIEHHO pPaBHAs 3apsiLy, KOTOPBIH
M3MEHSET MOTEHIMA MeX 1y oOkiaakamu Ha 1B:

== ()



Pa3HOCTh MOTEHIIMATIOB MOXET OBITh U3MEpPEHa BOJIBTMETPOM. EMKOCTh KOHIEHCAaTOpa 3aBUCHT
oT (OpMBI U pa3MEpOB €ro OOKIAJOK U AUIICKTPUUECKON MPOHUIIAEMOCTH AMAJICKTpUKa. Enunanneit
U3MEpeHUs deKTpraeckoi emxoctu B cucteme CU ssisiercs ¢hapao (@ = Kn/B).

EMKoCTh KOHZIEHCaTOpa MOXET ObITh M3MEpEHa pPa3IMYHbIMU MeTojamMu. B nmaHHo#l pabore
HCIIOJIb30BaH METOJ, OCHOBAHHBIN Ha W3MEPEHUM HAKOIUIEHHOIO KOHAEHcaTopoM 3apsna. [Ipu stom
IUI ONpeZETeHNUs €eMKOCTH HEU3BECTHOro KoHjeHcaropa Cx coOuparoT Lienb, NPEACTaBICHHYIO Ha
Pucynke 1.

AN
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0P

[—

Rﬁ
BoabsT™meTp

/ Pu

Pucynok 1 — Cxema 31eKTpUYeCcKOM Lienu AJis ONpeAesIeHUs] EMKOCTH KOHJEHCAaTopa

Cx — KOHJICHCATOpP HEU3BECTHON €MKOCTH;

E — ucToyHMK muTaHUS, CIy)XalUi Ui 3apsiIKU KOHJEHcATopa A0 Pa3HOCTH MOTEHIHAJIOB,
pasuoit DJIC ncrounnka (MP=E);

[ — nnrerparop Toka;

Pu — xHOIIKa pa3psiia uHTErpaTopa;

S1 — nepekitoyarens, MO3BOJISIIOIIMNA MOAKIIOYaTh KOHAEHCATOP K MCTOYHMKY nuTaHus E mpu
3apsaKe, U K MHTErpaTopy MpH pa3psake.

[Ipu noaKII0YeHNN K UCTOUYHUKY MUTaHMs KOHJEHCATOP 3apsbKaeTcsl. 3apsi, HaKallJIuBaeMblii Ha
oOKJIaZKax KOHIEHCATopa, MpU HEM3MEHHOM 3HA4eHMM Pa3HOCTH MOoTeHUualoB E mponopuuoHaieH
€ro €eMKOCTH.

Q=C,-E. 2

[Ipy BKIIIOUEHHH 3apsHKEHHOTO KOHAECHCATOpa K HMHTETpaTopy, KOTOPBIM, B CBOIO O4Yepelb,
MOJKIIIOUYEH K BOJBTMETPY, B IIE€MH HHTErpaTopa MpOTEKaeT TOK, yObiBaromuii Bo BpemeHu. llo
OIIPEAEIICHUIO, CHJIA TOKA:

() = ‘;—? | 3)

HaHpH)KCHHC Ha BBIXOAC HWHTETpAaTOpa MNPOINOPHHUOHAIIBHO HHTCrpailry OT CHJIBI TOKa,
MMPOTCKAOMICTO Y€PE3 HETO, T.C. 3apsAay:



d
Ux:bjl(t)dt:b‘[??-dt:b-Q, @)

rje b — MocTosiHHAs UHTErpaTopa (OHA HEU3BECTHA).

Hamnpsbxkenne Ux u3MmepsieTcss BOJbTMETPOM. IIOCKONBKY HCIONB3yeMbI B JaHHOW pabdoTe
UHTErpaTop HE SBJISETCS HJICANbHBIM, MPOUCXOAUT €ro CaMONPOU3BOJIBHBIN pa3psl MO OKOHYAHUU
npouecca unrerpuposanus. [lostomy B kauectBe Uy cienyeT mpUHUMAaTh MakKCHMajbHOE 3HAYCHHE
nokazanuit Ha Tabno BosbTMerpa. Knomka P, Ha wuHTerparope mnpenHasHadeHa sl €ro
MPUHYIUTEHFHOTO Pa3psia U MOATOTOBKY MpUOopa K HoBoMy u3Mepenuto. Conocraniss GopMysl (2)
u (4), nony4aem:

L =C, -E 5)

B nmnonydeHHOM BBIpRXKEHMM NIOCTOSIHHAs MHTErparopa b M pa3HOCTb IOTEHLIMAJIOB Ha
KOHJIeHcaTope E ABISAI0TCS HEM3BECTHBIMU. [103TOMY TOJIBKO HA OCHOBAaHUM (OPMYJIBI (5) ONpPEENIUTh
Cx okasbIBaeTcsi HEBO3MOXKHBIM. [l TOro, yToObI M30€XkKaTh onpeaeneHust BeNuuuH b u E, B 1aHHON
paboTe MpPUMEHSIETCS XOPOILIO M3BECTHBIN MeToJ| KanuOpoBkH. BkimounM BmecTo konaeHcaTopa Cx
KOHJIEHCATOP C U3BECTHOM eMKOCThIO C1 M MpOBENEM aHaJIOrM4Hble u3Mepenus. IIpu aTom Ha BeIXoze
MHTErparopa noyiyduM orcueT U; ¥ 1o aHanoruu c (5) 3anuiem:

—=C,-E. (6)

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

U
C,=2x-C
X (]1 1. (7)

rae Ur u U; — noka3zaHus BOJIbTMETpA IPpHU pa3pAaac HEHU3BCCTHOI'O M HU3BCCTHOTO KOHJACHCATOPOB,
COOTBCTCTBCHHO (MaKCI/IMaJIBHBIe 3HA4YEHMS MOKa3aHUH Ha HUHAUKATOPHOM Ta6n0);
C| — eMKOCTb H3BECTHOTO KOHACHCATOpa.

Brinonnenue padoTh

1 Heob6xomaumele mpubopsl. Kongencarop ¢ m3sectHoit emMkocteio (C; = 4700 nd + 10%);
KOHJ/IGHCATOp C HEW3BeCTHOW eMKocThio Cx, KOTOpas ompeaeinsercs B JaHHOW pabdoTe; MCTOUHUK
MOCTOSIHHOTO TOKa E; mepekiiodarenb; UHTErpaTtop; UuppoBoil BOIbTMETp. Bce 31eMeHTBl cXeMBl,
KpOMe BOJIbTMETPa, CMOHTHPOBAHBI BHYTPH J1a00paTOPHOTO CTEH/A.

CxeMa dKCIIepHMEHTAILHOW YCTAaHOBKH ISl ONpPEACTICHHST EMKOCTH KOHJICHCATOpa MoKa3aHa Ha
Pucynke 2 v Ha maHean 1a00paTOpHOTO CTEH IA.
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Pucynok 2 —Cxema 3KCepuMEHTaIbHON YCTAHOBKU

3.2 HeoOxoauMeIe onepanuu

[ToxroroBbTe MMQPPOBOI BOIBTMETP K paboTe coriaacHO MHCTpYKIuUH. [loaroToBere cxemy s
M3MEPEHUsl EMKOCTH HEU3BECTHOro KoHjaeHcatopa Cx, s 4ero ruOKMMHU MepeMblYKaMU COEIMHUTE
kiemMmbl 1 u 3, 5 u 7, 6 u 8, a BeIxoAHBIE KJIeMMbl uHTerparopa 9 m 10 coeguHuTe ¢ BXOI0M
BosibTMETpa (cM. Pucynok 2.). Brirounte nabopaTopHbIM CTEHI ¢ TyMOJIEpOM, pacloyiOKEHHBIM B
JIEBOM YacTH MepeHeN CTEHKH.

[lepexmouarenem S1 xonzpeHncatop Cx moakirodaercs K UCTOYHUKY E u 3apsikaerca (Bpems
MIOJTHOM 3apsAJIKK KoHaeHcaropa ~ 10 c.)

HHTerparop paspsikaercs HaxxaTueMm KHONKH Py

3areM mnepekiouaTesieM S| HEU3BECTHBIM KOHAEHCATOp MOJKIYAeTCd K HMHTErparopy H
BOJIETMETPY, MakcuMainbHoe moka3aHue Ux Ha Tabmo BompTMeTpa 3amuchiBaeTcs B Tabmume 1.
N3mepenus nokaszaHuil BOJIbTMETPA IIPU Pa3psiIKe HEN3BECTHOIO KOHAEHCATOpa IPOBOJAT S pas.

ITocne storo kiaemmsl 1 u 3 pa3mbikaroTes, a kiemMmbl 2 U 4 3ambikatorcs (cM. Pucynok 2). [pu
9TOM BMECTO HEM3BECTHOI'O KOHAECHCATOpPA B LEMNb BKIOYAECTCA KOHIEHCATOP ¢ U3BECTHOM €MKOCTBIO
Ci. C HUM OpOBOAAT MSITh U3MEPEHMI, COTJIaCHO BBILICONHMCAHHOMY MOPSAKY. Pe3ynbTaTsl Takke
3anuceiBatoTcs B Tabmuiy 1.

Tabnuna 1 —Pe3ynbraTel n3MepeHuit

Homep HeunssectHas N3BectHasd emkocts | IlapannensHoe ITocnenoBarensHOE
OllpITa eMkocTh Cx C COEIMHEHUE COEIMHEHUE

Ux, B AUX, B U], B AU], B Ul‘[ap, B AUnap, B UHOCH, B AUHOCH, B

5

Cpennue
3HAUCHUS

Kongencaropsr Cx u Ci COEOUHSIOTCS MapajjIeNbHO MyTeM J00aBICHHS NEPEMBIYKH MEXIY
kiemMamu | u 3. IlpoBoasTca mATh M3MEPEHUH I LENH U3 JABYX MHapajuieIbHO COEIMHEHHBIX
KOHJICHCAaTOPOB.



Kongencaropsl Cx u Ci cOEUHSIIOTCS MOCAEA0BATENBHO, U YETr0 YIAIAIOT MepeMbIuku 1-3, 2-
4 1 yCTaHaBIMBAIOT IEPEMBIUKY MEXAY KiIeMMamu 2-3.

[IpoBoasiTcst msATH WM3MEpPEeHUN I UENd U3 JABYX IOCIEIOBAaTEIbHO COEAMHEHHBIX
KOH/JIEHCATOPOB.

Omnpenensatorcs cpennue 3HaueHus nokazanuit BosbT™MeTpa Uy, Ui, Unap, Unoc.

[To 3TUM cpeTHUM 3HAYEHUSIM BBIYHCIISIOTCS ONBITHBIC 3HAYCHUS BEJIMYMH €MKOCTEH

U

Cx - UﬁlC * Cl) (8)
Una
Chap = glp * (q, )
ﬁHOC]I
Crocn = U, * Cy, (10)

Teopemuueckoe 3HaueHnue emMKocmu napajajiaCjabHOIro COCIUHCHUA KOHICHCATOPOB

BBIYHCIISIFOTCS CIIEAYIOIIUM 00pa3oMm:

Cop =C, +C,. (11)

nap

EMKOCTB 1MOCJIeI0BAaTEILHOTO COCTUHEHUSI KOHACHCATOPOB PACCUUTHIBACTCS TI0 CIICAYIOIICH
bopmyie:

_ GG

= 12
noc Cx +C1 . ( )

Ucnone3ys 3nauenune Cx, paccuntanHoe mo gopmyre (8), Beraucaute no (11) u (12) 3Hauenus
€MKOCTeH MapauiebHOTO U MOCIEA0BATEIHHOTO COCTUHEHUI KOHIEHCATOPOB. Pe3ynbpTarel pacueToB
CpaBHUTE C SKCIIEPUMEHTAIBHBIMU 3HAUCHUSAMH, OnpeeNieHHbIMU TI0 popmyram (9) u (10).

3.3 BeruuciieHue norpemHocTeit

CpenHre OTHOCUTEIIBHBIC MTOTPEITHOCTH €MKOCTEH BBIYUCIISIOTCS TI0 (hopMyITaMm:

AU, 2 AU;\ 2 AC1\ 2
— |(AUx Al at (13)
Vey (Ux) +(171) +(c1)’

_ | {AUnap ﬂ)z (ﬂ)z (14)
Yeuap = T + ( — + ,




AUy \2  (AU;\2 AC1)2
— 110C =1 =2~1 (15)
vaw = (522) + (5 + (%)

UI'IOC

Cpennue abCONOTHBIE OTPEIIHOCTA EMKOCTEH:

AC =y -C., (16)
ACnap = 7/nap ) Cnap H (17)
AC,,.=Vnoe Crocs (18)

OKxoHYaTeIbHBIC PE3YJIbTaThl U3MCPCHUSA €MKOCTEeH KOHACHCATOPOB 3aIlMCLIBACTCA C y‘-IéTOM

OKpYTJICHHUA B BUJC:

C.=C.+AC., (19)
Cnap = Cnap as A(jnap ’ (20)
Cnoc = Cnoc T AC'noc . (21)

Ecan padHuna MExXAy TCOPECTUYCCKUMU U ONBITHBIMH 3HAUYCHUSAMU eMKOCTeH mapajjiCJibHOIro u

MMOCJICAOBATCIIbHOI'O COCAMHCHUSA KOHACHCATOPOB HE IIPCBLIIIACT COOTBCTCTBYIOL[IGI;'I a0COJIFOTHOM

NorpeuHoOCTU, MOKHO CUUTATb, 4TO ,I[aHHbIﬁ METOJ YAOBJICTBOPUTCIILHO obecreynuBaeT IMIPpOBCACHUC

I/ISMepeHI/Iﬁ E€MKOCTEH. HaHHHﬁ AHAJIN3 PE3YJIbTATOB pa6OTI>I IIpOU3BOJUTCA B BbIBOAC K

naboparopHoii padore.

JUi1st 321U THI Ta00paTOpHOU padOThI MPeIaraloTCs OTBETUTh Ha KOHTPOJIBHBIE BOTIPOCHI.
KoHnTpoJsbHbIe Bonpockl

1 JTaiiTe onpenesieHuEe EMKOCTH KOHJIEHCATOpA.

2 OOBSACHUTE MO CXEME LIETH Ha3HAYEHUE MCTI0JIb3YEeMbIX MPUOOPOB.

3 TloapoOHO 00BSACHUTE NMPUHITUI ONMPEIEICHNUS EMKOCTH B IaHHOU paboTe.

4  BrBeaute pacueTHbie hopmyibl ams onpeaeneHus emxocten Cx, Cup, Croc.

5 KakoBbl €1MHHULIBI U3MEPEHUS EMKOCTH?

6 H3o00pa3uTe cxeMmbl MapauieIbHOTO M TOCJIEI0BATENIbHOTO COEIWHEHUH KOHAEHCATOPOB.

3anumuTe GOpMYIIBI ISl pe3YIbTUPYIONTUX €MKOCTEH.

AN

7  BeiBenure ¢popMyibl 17 pacdera norpemHocTe Cx, Crap, Croc

3.3 TunoBbIie MaTepHaJbl 1Jd IMPOBCACHUA l'lpOMe)KyTO‘IHOﬁ aTTreCTallumn Oﬁy‘-laIOIIII/[XCﬂ
HCpC‘ICHB BOIIPOCOB JIA 3a4€Ta.

Kunemamuka mamepuanvhoit mouxu.

dusnueckue MOJEIN: MaTepUalIbHas TOUKa, a0COIIOTHO TBEPJOE TEIIO.

N30TponHOCT U OJHOPOAHOCTD IIPOCTPAHCTBA U BPEMEHH.

CKaJ'IflpHI)Ie M BCKTOPHBIC BEJIMYUHEI.

CriocoObl onrcanust IBUKEHUS (KOOPIUHATHBINA, BEKTOPHBIH, ecTecTBEHHbII). CUCTEMBI OTCUeTa.
[Iepemenienue, TpaekTopus, paanyC-BeKTOp, IPOUIECHHBIN MyTh.

Cxopoctb. CpenHsisi, MTHOBEHHAs1, CPEAHSIS IIyTEBAsk CKOPOCTb.
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45.

VYckopenue. CpeiHee 1 MTHOBEHHOE YCKOPEHHUE.

[IpssMONMHENHOE pPABHOMEPHOE [BHJKCHHE. YPAaBHCHHE IPSAMOJIMHEMHOIO PaBHOMEPHOIO
JBUKEHUS.

[IpssMONMHENHOE HEPABHOMEPHOE [BM)KCHHME. YPAaBHEHHUE INPSIMOJIUHEHHOIO HEPaBHOMEPHOIO
JBUKEHUS.

KpuBonuneirinoe nBuxeHre. TaHreHIIMaIbHOE U HOPMAJIbHOE YCKOPEHHE.

BpamiarensHoe 1BHKEHHE MaTepHAIbHON TOYKU U €r0 XapaKTePUCTUKH (Yo IOBOPOTa, YIriioBast
CKOpPOCTb, YIJIOBOE YCKOPEHUE).

Junamuka nocmynamenbHozo 06U iceHus

Macca u Bec Ten. [noTHOCTS.

Cuta. 3akonsl HeroToHa.

Nmnynbe Tena. 3aKOH COXpPAHEHUs UMITYJIbCA.

3aKkOH BCEMHUPHOIo TAroreHus. Cuia TiaroreHus. ['paBUTAllMOHHAs M MHEpPTHAs Macca. 3aKOHBI
Kennepa.

Cmamuka.

YcnoBus paBHOBeCUs TeIl.

[IpocTble MalIMHBI 1 MEXaHU3MBI.

Pabooma u snepzus.

Pabora B mMmexanuke. Pabota, coBepiiacmasi TOCTOSHHOW cuiod. Pabora, coBepiiaeMas
IIEPEMEHHOMN CUIION.

Kunernyeckast sHeprusi U Teopema O CBSI3H SHEPTUU U pabOTHI.

KoncepBaruBHple U HEkOHcepBaTuBHbIE cuibl. lloreHnmanbHass sHeprus. [Ipumepsl
MOTEHUUATbHBIX SHEPTUH.

. 3aKoH COXpPAaHCHUA SHCPIMHU B MCXAaHUKCE.

KosdduuneHT nosneznoro aeicTBUS MALIMH.

AOCoI0THO ynpyruii u abcostoTHO Heynpyruil yaap. LleHTpanbHbli M HELIEHTpaJIbHBIN yaap.
Mexanuka meepoozo mena.

Crenenu cBo00/1bI; pa3yioKEHUE IBUKEHUS HA COCTABIISIOIINE.

MoMeHT uHepLUH; BBIYUCICHUNE MOMEHTA HHEPLIMKA; MOMEHTBI MHEPLIUU ITPOCTHIX Ten. Tepema
I'toiirenca-llreitnepa.

MOMEHT CUIIBL.

MowMmeHT uMIyibca. 3aKOH COXpaHEHUs MOMEHTa UMITYJIbCa.

YpaBHeHHE IBUKEHUS TBEPIOTO TEIA.

PaGota u sHeprust ABUKyIUXCS TENl.

AHanorus ¢ nocTynaTeIbHbIM IBHKEHUEM.

Inemenmul cneyuanvroit meopuu omuocumenvnocmu (CT0).

[Tpunuun otHocutensHocTu ["anunes. [IpeoOpazoBanus ["anumest 1uis KOOpAUHAT U CKOPOCTEH.
[TocTynatel cienuanbHOW TOPUM OTHOCUTEIBHOCTH.

IIpeoOpaszoBanus Jlopenna. Caenctus npeodbpazoanuii JlopeHua.

PensTuBucTCcKas AMHaMUKa: UMITYJIbC, Macca, paboTa, SHEeprusl.

I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

Monexynapnas ¢usuxa.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEILIECTBA.

ATOMBI ¥ MOJIEKYJIBI. TenIoBoe JBUKEHNE aTOMOB M MOJIEKYJI.

BpoynoBckoe nsmxenue. Auddyzus.

Pacrnipenenennie MosiekyJ o CKOpocCTsM (pacnpezenenue Makcsena).

. bapomerpuueckas Gpopmyna.

Temneparypa. TepMoMeTprl U TEMIIEpaTypHBIE HIKAJIBI.

WneanbHblii ra3. YpaBHEHNE COCTOSIHUS MI€AIBHOIO T'a3a. 3aKOHBI UAEAIBHOIO ra3a.
OcHOBHOE ypaBHEHUE KUHETHUECKON TEOPHH ra3oB.

Tepmoounamuxa. I3011poBaHHbBIE CUCTEMBI.

Tennora. Konnuectso temnors! TemnoemMkocTs Tena. Y paBHEHHE TEIUIOBOIO OajlaHca.



46. BHyTpeHHsIs sHeprusi. BHyTpeHHsIq SHEprus HAeaIbHOTO ra3a.

47. Paznuune MeX1y TEMIIEpaTypoi, TEIIOTON U BHYTPEHHEHN SHEpruUeil.

48. IlepBoe HaYa10 TEPMOJUHAMUKHU. DHTAJIBITHUA.

49. O6patumble 1 HEOOPATUMBIE TIPOLIECCHI.

50. Huxknuyeckuit nponecc. TemtoBble apurarenu. K.m.a. TemioBsIX ABUrareniei. Bropoe Havano
tepmoauHamuku. JlBurarens Kapho.

51. DuTponus. Tperbe Havamo TepMoMHaMHUKH (Teopema HepHcTa).
@azoevle npespauwienusn u pasnogecus. Daza. da3oswie nepexonsl. PaBHOBecHue AByX (has.
PaBnoBecue tpex (a3. ®dazoBbie nuarpammbl. [lnaBnenue m kpucramumsanus. Vcnapenue u
KOoHJIeHcanust. MeTacTaOMIIbHBIE COCTOSTHHSL.
Aenenus nepenoca. luddysus. TermnonpoBoaHocTs. BHyTpeHHee TpeHne. Bakyym.

Hepequb BOITPOCOB JIA 5K3aMCHa:

Inekmpocmamuxa.

52. DnexkTpuyeckue 3apsaapl M UX CBOMcTBa. B3auMopeicTBHE 3JIEKTPUYECKHX 3apsioB. 3aKOH
Kynona.

53. DneKkTpuyecKoe IMoJie M €ro XapaKTepPUCTUKH: HAIPSHKEHHOCTb 3JIEKTPUYECKOTO I0JISI, CUIIOBBIE
JIMHUY, ToTeHIHas. CBsA3b HAIIPSHKEHHOCTH € IOTEHLUATIOM.

54. IlpuHIUN CyNepro3UIINK SIEKTPUUECKHUX MTOJICH.

55. PaboTa nepemelteHus 3apsa B JJIEKTPUUECKOM IOJI€.

56. LlupKyyasmus ¥ OTOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

57. I1oTOK BEKTOpa HANPSKEHHOCTHU 3JIEKTPOCTaTUYECKOr0 1noJisd. Teopema ["aycca.

58. JIudnieKTpUku B dJEKTpUYECKOM Tosie.  [ludnexTpudeckass MPOHHUIIAEMOCTh — BEIECTBA.
[Tonpuzanus AUIIEKTPUKOB.

59. IIpoBOJTHUKHU B IEKTPUUYECKOM I10JI€. DIEKTPOEMKOCTh IPOBOIHUKA.

60. Konnencaropsl. EMkocTh koHAeHCaTopa. CoeAMHEHNnE KOHIEHCAaTOPOB.

61. DHeprus AMEKTPOCTATUYECKOTO TOJIS.
3aKoHbl ROCIMOAHHO20 INEKMPUUECKO20 MOKA.

62. Dnexktpuyeckuit Tok. Cuiia v MIOTHOCTh TOKA.

63. ConpoTHBIIEHNE IPOBOIHUKOB U €70 TEMIIEpATypHasi 3aBUCUMOCTb.

64. 3akoH Oma J1s1 OJHOPOIHOTO U HEOJTHOPOJAHOIO YYacTKa IIETH.

65. D.1.c. 3akoH Oma 7151 3aMKHYTOM LIETIH.

66. 3akonsl Kupxroda.

67. PaboTa u MOIHOCTH TOKa. 3akoH J[>koyrs - Jlenma.
Inekmpomaznemusm.

68. MarnutHoe none. Munyknus MIIL. Hanpsokennocts MII. Cunossie muann MIT.

69. 3axon buo - Casapa - Jlamnaca.

70. IIpuHIMI Cynepno3uIxm.

71. MarauTHsli notok. Teopema ['aycca 1u1si MAarHUTHBIX TOJIEH.

72. TeopeMa 0 IMPKYJISIIMA BEKTOPA MAarHUTHON MHAYKIIHH.

73. JleficTBME MarHuTHOTO TOJIsI HA MPOBOAHUK ¢ TOKOM. Cuiia Amnepa.

74. JleficTBME MarHUTHOTO MOJIsI HAa ABYOKyLIuiics 3apan. Cuna Jlopenna.

75. MarauTHBIA MOMEHT KOHTYpPa C TOKOM.

76. PaboTa 1o nepeMerieHnto NpoBoJHIKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.

77. Knaccuduxanuss MarHeTUKOB M UX OCHOBHBIE XapaKTEPUCTUKH (ITapaMarHeTHKH, IHaMarHeTHKH,
(beppOMarHeTHKy).

78. SIBneHue >5ekTpoMarauTHOM nHAyKuu. 3akoH dapanes. [Ipasumno Jlenna.

79. SIBnenue camonHaykunu. THAykTHBHOCTH. B3aumHas nHAyKIuS.

80. DHeprusi MAarHUTHOTO TIOJIS.
Ocnogvt meopuu Makceenna.

81. YpaBHeHuss MakcBenia B MHTETpajibHOM (popme, X pU3NUEeCKHil CMBICIT.
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Mexanuueckue Konedoanus.

OOmme cBeneHus o KoiebaHUsAX. XapaKTepUCTUKU KoyeOaHW: aMIUIMTyZa, (asza, dacrora,
HIEPUOJ.

CBobGosnnbie rapmoHndeckue koneOanusa. JuddepeHunanbHoe ypaBHEHHE TapMOHHYECKHX
Kosie0aHUH U €ro pelIeHue.

CwMerienue, CKOpPOCTh M YCKOPEHHUE MAaTEePUAIbHON TOUKU MPU TapMOHMYECKHX KOJICOAHUSIX U
uX TpaduKy.

OHeprus rapMoHudeckoro kosiebanus. KuHeTnmueckass W INOTEHLMAlbHAas DHEPrUs
KoJsieOuIoLecs TOUKH.

'apmOHHMYECKMIT M aHMapMOHMYECKUH OCHMIUIATOpP. MareMaTuyeckuii, NIPY>KUHHBIM U
¢bu3nyeckuil MasiTHUKH.

3aryxatomue Konedanus. JuddepeHnmanbHoe ypaBHEHHE U €T0 peleHHE.

XapakTepUCTUKU 3aTyXaloUMx KojeOaHWil: Kodp@uuueHT 3aryxaHus, JorapuGMu4yecKun
JIEKPEMEHT 3aTyXaHHsl, JOOPOTHOCTh, BPEMS peJIaKCallii. DHEPTHs 3aTyXalOIINX KOJeOaH .
Boinyxnennsle konebanud. luddepennuanbHoe ypaBHEHHE M €ro peleHHe. 3aBUCHUMOCTb
aMILTUTYABI ¥ (Da3bl BBIHYKACHHBIX KOJeOaHH OT 4YacTOThI BHEIIHErO Bo31eHCTBH. Pe3oHanc.
I'paduueckoe n3o0pakeHre rapMOHUYECKUX KOJIEOaHUH.

CrnoxeHrne TapMOHMYECKHX KOJICOAHWH OJHOTO HAIpaBJICHWs M OJHOM YacTOThl. bueHws.
CrnoxeHre B3aMMHO MNEPHNEHIUKYJISPHBIX KoJieOaHUI. YpaBHEHUE TPACKTOPHM ABMXKYILIEHCS
To4ku. Purypsl Jluccaxy.

Mexanuueckue 601Hbl.

Pacnipoctpanenune konebanuil B ymnpyrod cpene (BojsHOBOe nBibkeHue). [IpomonbHbie U
IIOTIEPEYHbIE BOJIHBI.

BonHoBasi mMOBepXHOCTh, (PPOHT BOJHBI, CKOPOCTh PACHPOCTPAHEHHUS BOJIH, JJIMHA BOJIHBIL,
BOJIHOBOI BEKTOP.

VYpaBHeHUsI IIIOCKON U cpepruyeckoil BoaH. BoaHOBOE ypaBHEHHE U €r0 pelleHueE.

OHeprus 6erymux BoiH. Bektop YMmoBa.

[IpuHnun cynepno3unuu BoJH. I pynoBas CKOpOCTb.

KorepentHocts. MHTEpdepenus u qudpakius BOIH.

Crosiune BOJHBI.

OS¢ dext Homepa.

OTtpakeHue 1 NpesoMIICHUE BOJH.

3eyK.

3ByKOBbI€ BOJIHBL. CKOPOCTH 3BYKOBBIX BOJIH B razax.

[IIkana ypoBHel 3Byka. IHTEHCUBHOCTb ¥ TPOMKOCTb 3BYKa.

DddexT Jomnepa B akyCcTHKE.

VYnbTpa3Byk U ero npuMmeHenue. MHppa3Byk u ero npuMeHeHue.

InekmpomazHummusle Ko1edanu.

. MneanbHblif KonebaTeabHbIN KOHTYP.

. CBOOOIHBIE B1€KTpOMarHuTHbIe kKonedanus. {uddepenunansuoe ypaBHEHHE U €T0 peIlIeHne
IUIs 3apsja U TOKa. 3aBUCHMMOCTb YaCTOThI M NEpHoja KojleObaHUM OT mapaMeTpoB KOHTYpA.
Casur Qa3 Mex1y KoJeOaHUSIMU TOKA U HATIPSKEHHUS.

. OHeprust KonebaTelbHOTO KOHTypa. B3ammHOoe mnpeBpallieHHe TMoJied W SHEpruil Ipu
KOJICOaHUSAX B KOHTYpE.

. 3aTyxaromue »JIeKTpOMarHuTHble Konebanus. JuddepeHuuanbHoe ypaBHEHHE M €ro
pereHue. XapaKTEPUCTUKH  3aTyXaloOlmUX JJIEKTPOMAarHUTHBIX KoneOaHuil. OTKPBHITHIN
KosieOaTeNbHbIN KOHTYD.

. BoiHyX1ieHHbIe AseKTpoMarHuTHele kojebanusd. [lepemennslit Tok. Llens nepeMeHHOro TOKA.
3axoH OMa. MoITHOCTh NEPEMEHHOTO TOKA. PE30HaHC TOKOB M HANIPSKEHUM.
InekmpomazHumuole 60HbI.

110. FeHepauI/m OJICKTPOMArHUTHBIX BOJIH. CBolicTBa SJICKTPOMArHUTHBIX BOJIH.

111

. CxopocTh pacpocTpaHeHHUs dJIEKTPOMArHUTHBIX BOJIH.



112. TlepeHoc sHEpruu 3IEKTPOMarHUTHEIMU BoJiHaMH. BekTop YmoBa - [loliHTHHTa.
113. laBneHue a51eKTpOMarHuTHLIX BOJH. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Humepgepenyun ceema.
114. Pa3BuTue npeacTaBieHUi 0 IPUPOJIE CBETA.
115. MonoxpomaTrueckue BoJIHbI. KorepeHTHbIE CBETOBBIE BOJIHBI.
116. UnTepdepenius ceera u MeToabl ee Habmoaenus (Mmero FOHra, 3epkana Openens u ap.).
117. Pacuet nnTephepeHIIMOHHON KAPTUHBI - YCIOBUS MUHUMYMOB 1 MaKCUMYMOB.
118. UnaTepdepeHius cBeta B TOHKUX TIJICHKAX.
119. Ionocs! paBHo#i Tonmuubl. Konpia Herorona. IToocsl paBHOro HakjoHa.
120. Ilpumenenue untepdepeniuu. [IpocBeraeHHas onTuka.
Jlugppaxyus ceema.
121. SIBnenue nudpakmuu u yciaoBus ee HabmoaeHus. OnbiT OpeHens.
122. Ipunuun I'toiirenca-®penens. Meron 300 Openerns.
123. JIndpaknus OpeHenst Ha KPYTIOM OTBEPCTUH U JHCKE.
124. Nudpaxuus Opaynrodepa Ha y3KOH IIENIH.
125. dudpakuronnas pemetka. Judpaxiuuonnsiii ciektp. CrieKTpaibHbIN aHaIu3.
126. IlnockoctHas pemetka. [IpocTtpancTBeHHas pelierka.
127. Hudpakuus peHTreHoBckux tydeid. @opmyna Byneda - bparra.

Ilonapusayusa ceema u Inemenmsl KpUCMANI00NMUKU.
128. EcTtecTBeHHBIN U MOISPU30BAHHBIN CBET.
129. Tlonsipuzauus cBeTa Ipyu OTPaKeHUH U MpeaoMIIeHnH. 3akoH bprocrepa.
130. [onspuzaropsl u aHanu3aTopsl. [lonspusanuonsblie NpU3Mbl U OJIAPOUIbl. 3akoH Mantoca.
131. PacnpocTpaHneHne cBeTa B ONTHYECKH MPO3PAYHBIX KpUCTaiax. SIBleHue JABOHHOTO
Jy4enpesoMIIeHUsI.
132. Ananus nonspuzoBanHoro csera. Dpdextsr Papanes u Keppa.

B3zaumooeiicmeue 31eKmpomazHumnO20 U3NY4eHUA C 6eULeCMEOM.

Jucnepcus cBeta. OObsICHEHHE TUCTIEPCUU Ha OCHOBE KJIACCHYECKON AJIIEKTPOHHON TEOPHH.
dazoBas u rpymnmoBas ckopocTr. CBsI3b MEXKTy HUMH.

CkopocTh nepeHoca SHepruu.

CriekTpanbHbIN aHaIU3.

[Tornomenue (agcopbuus) cBeta. PaccesHue crera.

Oddext Jomnepa. Uznyuenne BaBunosa-UepenkoBa

Keanmoean npupooa uznyuenus.

TennoBoe U3Iy4YeHUE U €r0 XapaKTEPUCTUKU. JHEPTETUUECKHUI CIIEKTP U3TyUEHHUS.

3akon Kupxroda. ['unotesza [Tnanka. ®opmymna [Inanka mis u3nydareabHONU CIIOCOOHOCTH aOCOIIOTHO
YEepHOTOo Tena.

3aKoHBI TETIOBOTO U3NydeHus: 3akoHbl [1nanka, Penes - [lxxunca, Ctedana - bonbimana, Buna.
®dorosnextpuueckuii 3¢ ekt (hoTorddekr). 3akoHbl BHELIHETO poToddeKTa.

VYpaBHeHue DiiHIITeHA U1 BHEIIHero GpoTtoaddexra.

Topmo3sHoe penTreHoBckoe uznydenue. [Ipumenenne pororddexra.

DHeprus U UMIyJbCc GoToHa. JlaBieHue cBeta.

Oddext Komnrona.

EnuHCcTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB AJIEKTPOMATHUTHOIO U3JTy4YECHHUS.

Dnemenmol amomuoil huzuku.

Monenu aroma Tomcona u Pezepdopaa.
JInHeiyaTeIil CnekTp aToMa BOJAOpoAa.
[Toctynatel bopa. Ctpoenue atoma no bopy.
OmnsiTel @panka u ['epua.



CnekTtp aroma Boaopoza o bopy.

dnemenmol K6AHMOBOU MEXAHUKU.

KopnyckynsipHO-BOJIHOBOM Ayalu3M CBOWCTB BELIECTBA.

I'unoresa ae bpoinst. OnbiTel o Audpakiuy Mukpodactull. Bonnsl ne bpoiins.
CooTHoIIEHNE HEOTIPENETICHHOCTEN.

BonnoBas dynknus u ee cratuctudeckuii cMbici. Obmiee ypasaenne Llpeaunarepa.
Cranuonapusle coctosiHus. Y paBHenue llIpenunrepa s cTalnOHapHBIX COCTOSTHUM.
[IpuHIUII TPUYMHHOCTH B KBAHTOBON MEXAHUKE.

Omnucanue cBOOOAHOTO IBMXKEHUS YACTHIL.

JIBI>KeHHE KBAaHTOBOW YAaCTHUIIBI B OJTHOMEPHOM MPSMOYTOJIEHOM «IIOTCHIUAIBHOM sIME» ¢ OECKOHEYHO
BBICOKMMH «CTCHKAMMY.

KBanroBanue sneprun. Hynesbie koneOaHusl.

BeposTHOCTh HAX0KIEHUS YaCTUL BHYTPU IIOTEHIIUAIBHOH SIMBI.

KBaHTOBBII rapMOHUYECKUN OCLIUILIATOP.

IToBenenue yacTuIbl BOJU3U MOTEHLIUAIBHBIX OapbepoB.

Tynnenwsusiit 3pdexr. IIpo3zpaunocts Gaprepa. TepModneKTpoHHAS YMUCCHSI.

dnemenmol coepemeHHON PuU3UKL AMOMOE U MONEKYIL.

KBanTOBast MoJiesIb aTOMa BOZOPOIa U €€ CPaBHEHUE ¢ OOPOBCKOM MOJIENbIO.
KBaHTOBaHME YHEPTUH, MOMEHTA UMITYJIbCA.

KBanToBble uncna. Criektp aroma Bojoposa. [Ipasuna otdopa.

Omnsit Tepna u 'epnaxa. Cnud anekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.
ToxnecrBennble yacTuibl. DepMUOHBI U OO30HBI.

[Ipunnun [Taynu. Pacnpenenenue 3JIeKTPOHOB B aTOME IO COCTOSTHUSIM.
Ilepuonuueckas cucrema anemenToB /. 1. MeHnneneena.

PentrenoBckue ciekTpsl, 3aKk0H Mo3nu.

Mouekynbl: XUMHUYECKUE CBSA3H, YHEPIrETUUECKUE YPOBHHU.
MonekyisapHable ciekTpsl. [loronienue u uznydenue sHepru. Jlaszepsl.

Dnemenmul K6AHMOGOU CIAMUCHUKU.

KBanToBas cratuctuka. ®a3oBoe nmpoctpancTBo. OYHKIMSA pacpeieeHusl.
KBanToBsie cratuctuku bose - Ditnireitna u ®epmu - Jlupaka.
BripoKaeHHbIN 2JIEKTPOHHBIN a3 B METAJLIAX.

KBanrtoBas Teopus TemioeMKkocTu. GOHOHBI.

KBanTOBast TEOpHUSI MEKTPOIPOBOJHOCTH METAILIIOB.

CBepxmpoBoAUMOCTh. BricokoTemMmniepaTypHas CBEpXIIPOBOIUMOCTb.

Dnemenmul puszuku meepoozo mena.

DNeMEeHThI 30HHOW TEOPUU TBEPABIX TEll.

DNEeKTPONPOBOTHOCTH. MeTaIbl, JUIICKTPHUKH, TTOTYTPOBOTHUKH.
CobcTBeHHAs U TPUMECHAsl TPOBOAUMOCTH TOTYTIPOBOIHUKOB.
DOTOMPOBOIUMOCTD MTOIYITPOBOTHUKOB.

KonrakTHbie sBnenus. KoHTakTHast pa3HOCTh MOTEHIIMAJIOB.

KonTakT 1Byx MetaiuioB. KOHTakT MeTamI-nmonynpoBOHUK.

KOHTaKT 371€KTPOHHOTO U ABIPOYHOTO MOJIYITPOBOIHUKOB (p-n MEpexo.)

dnemenmul puzuku amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

CocTtaB aTOMHOTO siApa. XapaKTepUCTUKH aTOMHOTO sizipa. M30TombI.

CBoiicTBa ¥ IpUPOAA SAIEPHBIX CUII. DHEPTHUS CBS3HU AJIEP.

S nepHble peaklu U 3aKOHbI COXPaHECHUSI.

B03MOXXHOCTh BBIIETIEHUSI JHEPrUU MPU PEAKUMSIX JENEHUs TsDKENbIX M CHUHTE3a JIETKUX sfep.
P’cU]HO&KTI/IBHOCTI). 3akoH Paaro0aKTUBHOI'O pacraaa. AKTHUBHOCTH pPaarnOaKTUBHOI'O BEIICCTBA.



3aKOHOMEPHOCTH U MPUPOJA O U B-paclajoB U Y-U3TyUEHUS] aTOMHBIX SAEp.
S nepHble peakiuu.

Kocmuueckoe n3nyyenue. MrOOHbI U ME30HBI.

Turbl B3aUMOJICUCTBUN 3JIEMEHTAPHBIX YACTHII.

YacTtuupl 1 anTHYacTUlbl. ['MIEepoHBL.

Krnaccudukanus sneMeHTapHbIX yacTuil. KBapku.

IIpumepHble 3ana4n:

1. CryaeHT mpoexal MOJOBHUHY IYTH Ha BEJOCHUIIENE CO CKOPOCThIO v; = 16 kM/4. Jlanee TOJOBUHY
OCTaBILIErOCSl BPEMEHH OH €Xall CO CKOPOCThIO V2 = 12 KM/4, a 3aTeéM [0 KOHIIA ITyTH IIe] MEIIKOM
CO CKOPOCTHIO V3= 5 KkM/4. ONpenesnTh CPEIHIOI CKOPOCTh ABMKEHHS CTYICHTA Ha BCEM ITyTH.

2. Slnpo maccoii m = Skr 6pocaroT moj yriioM a = 60 ° kK TOpU30HTY, 3aTpadnBas Mpu 3ToM padorty 500
JIx. [IpeneOperasi CONpOTUBJICHUEM BO3/1yXa, OMPEAeNUTh: 1) uepe3 Kakoe BpeMs ¢ siApo yIajeT Ha
3eMJII0; 2) KaKoe paccTosiHue S Mo rOpU30HTANIA OHO TPOJIETHUT.

3. Bo ckonbKO pa3 yBenUUMBAETCSA MPOAOKUTEIBHOCT JKU3HM HECTAOWIBHOW YacTHUIlbI (110 Yacam
HEMOJIBIXKHOTO HAOI0IaTeNs1), €CIM OHA HAYMHAET JBUTaThCs CO CKOPOCTHIO, cocTaBisomend 99%
CKOpPOCTH cBeTa?

4. Ta3 mpu 300 K 3anumaer HeKoTOphI 00BeM. [lo KakoW Temmeparypbl €ro CIeayeT OXJIaJuTh
n300apHO, YTOOBI 00bEeM yMeHbIIMICA Ha 25 %7

5. UneanbHbIl Ta3 CKaIM HM30TEPMHYECKH TaK, YTO €ro oO0beM yMEHbINWJCS B 4 pasa, a 3areM
M300apHO pacCIIMPUIIN 10 NIEPBOHAYAIBHOTO 00beMa. HaiiTu oTHOIIeHHEe HayallbHON TeMIepaTyphl
ra3a K ero KOHeYHOU TeMIeparype.

6. [1nockuii BO3IYIIHBIM KOHJAEHCATOP 3apsAWiIM 0 HEKOTOPOHl pa3HOCTH MOTEHIMAIOB. 3aTeM
KOHJICHCATOp, HE OTKIOYas €ero OT WCTOYHUKA HAMNpSOHKCHHs, 3aMOJHUIM AUAJICKTPUKOM.
Onpenenure AUAICKTPUYECKYIO TPOHUIIAEMOCTh AMAIEKTPHKA, €CIM OTHOIIEHHE 3apsana
BO3YIIHOTO KOHJIEHCATOpa K 3apsily KOHJIEHcaTopa ¢ JU3JIEKTpUKoM paBHo 0.25.

7. BonbT™MeTp, COeIMHEHHBINH TOCIEeI0BaTENbHO ¢ conpoTuBieHneM Ry = 10 kOMm, npu BKIIIOYEHUH B
cetb ¢ HampsbkeHueM Uo = 220 B, nokaseiBaer HanpspkeHue U; = 70 B, a coenuHeHHbIN
MOCJIeIOBAaTEIbHO C compoTuBieHneM Rj, mokaspiBaer Hampsbkenue U = 20 B. Haiigure
cornpoTHBiieHHe Ro. BHYTpeHHUM CONpOTUBIIEHNEM UCTOYHHKA TPEHEOPEUb.

8. DIIeKTpOH ABMKETCS B BaKyyMe B OJJHOPOJHOM MarHUTHOM IoJie ¢ MHAyKuuel, pasHoit 5 MmTu; ero
ckopocTh paHa 1.0-10% kM/c 1 HanpapieHa NEPNEHAUKYJIAPHO K JUHUSAM MATHUTHOM MHIYKIMH.
Onpenenure cuily, 1EHCTBYIONIYIO HA 3JIEKTPOH, U PaJNyC OKPYKHOCTH, 110 KOTOPOH OH JIBUKETCS.

9. Teno maccoit m = 5 Kr coBepIaeT 3aryxarouue kosnedanus. B Teuenne Bpemenu t= 50 c¢ teno
notepsiio 60% cBoeit s3ueprun. Onpenenute KOAXPPUIUEHT CONPOTUBIICHUS CPEbI T.

10. /InuHa A 37€KTPOMarHUTHOW BOJIHBI B BaKyyMe, Ha KOTOPYIO HAcTpOEH KoseOaTelabHbII KOHTYP,
paBHa 12 M. [IpeHeOperast akTUBHBIM CONPOTUBJIIEHUEM KOHTYpa, ONPEAEIUTh MaKCUMAJIbHBIN 3apsy

Qm Ha 00KJIaIKaX KOHAEHCAaTopa, €Clii MaKCUMalbHas cujla TOKa B KOHType Im=1 A.

11. Ha menp mmpuHONM a=0,/ Mm HOPMAIBHO TMaJaeT MNapaUIebHBIA IMYYOK CBETa OT
MOHOXPOMATHYECKOTO HUCTOUYHHKA (A=0,6 wmxm). OmnpeneauTs MWHUPUHY L IEHTPAIBHOTO
MakCUMyMa B JU(PaKIHMOHHONW KapTHHE, MPOSHUPYEMOM C MOMOIIBIO JIMH3BI, HaXOJsIIencs
HEMOCPEJCTBEHHO 3a IIEJIbI0, HAa DKPaH, OTCTOSIIUI OT JIMH3bI HA PACCTOSHUU h=1 M.

12. TTapamienbHbIi MMyYOK CBETA Ma1a€T HOPMAJIbHO Ha IUIACTUHKY M3 MCIIAHJICKOTO IIMaTa TOJIIHHON
50 MKM, BBIPE3aHHYIO MapajuieNIbHO ONTHYecKoW ocu. IlpuHMMas mnokazatenu mnpeoMIIeHUs
WCJIaHACKOTO ImaTa st OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JTy4ei COOTBETCTBEHHO No = 1.66 1
ne = 1.49, onpenenute ONTUYECKYIO Pa3HOCTb X0/1a ATUX JIy4eH, MPOIIEIINX Yepe3 MIIaCTUHKY.



[Tpumep OGunera ass 3avera.

®denepaabHOE areHTCTBO CBA3U
YpanbCkuil TEXHUUECKU HHCTUTYT JK3aMeHAMOHHBI OuJieT YTBEPX/IAIO:
CBsI3U ¥ MHPOpMAaTHKH ((rTran) No 17 3aB. xadenpoit BMud
OI'bOY BO "Cubupckuii
TrOCYyIapCTBEHHBIA YHUBEPCUTET M0 JUCUUIUTNHE «DU3HKA» «_04 » centsabps 2023 r.
TEJIeKOMMYHUKAINHA 1
nHpopMaTHKH"
B T. Exarepun6ypre (YpTUCU
Cubl'YTH)

Hanpagnenue 09.03.01 Ipodwuns IIporpammHoe oGecriedeHre CPEICTB BEIYUCIUTEIbHON TEXHUKH U
ABTOMATH3MPOBaHHBIX cucTeM YpoBeHb bakanaBpuat ®dakynsrer UNnY xypc 1 cemectp 1

1. OcHOBHBIE XapaKTEPUCTUKN KUHEMATUKN MAaTEPUAIbHON TOUKHU: TPAEKTOPUS,
nepeMelleHue, paauyc-BeKTop, CKOpocTh, yckopeHnue. HopmanbHoe u

TaHT€HIIUATLHOE YCKOPEHHUS.
3a0aua. Touka M JOBUXKETCS MO CHUPATU C TIOCTOSHHOW MO BEJIMYMHE

CKOPOCTBIO B HAINPABICHWM, YKa3aHHOM cTpenkoil. IIpu 3TOM BennunHa M
HOPMaJIbHOT'O YCKOPEHHUS. . . —
1) yBennuuBaeTcst  2) yMeHbIIAeTCs 3) He usmensiercs  4) paBHa 0

2. IlepBoe Haya0 TEPMOJAUHAMHUKY U €r0 IPUMEHEHHE K U30TPOIIECCaM.
3aoaua. Kucnopon non nasnenuem 0.2 Mlla B o0beme 1 M cHauana HarpeBaroT MpU MOCTOSIHHOM
NaBJIEHUHU 710 3 M°, a 3aTeM HpH MOCTOSHHOM oObeMe 10 aasienus 0.5 MIla. Haiitu usmenenue

BHYTpeHHeﬁ OHCPI'HH rasa.

[Tognuce npenogasarens Kopsikosa I.11.

ITpumep OuiteTa i yCTHOTO HK3aMeEHa.

®deniepaibHOE areHTCTBO CBA3U
YpanbCkuil TEXHUYECKUI HHCTUTYT JK3aMeHAMOHHBI OuJieT YTBEPX/IAIO:
CBSI3U ¥ MHPOPMATHKH ((puiinan) Ne 15 3aB. xadenpoit BMud
®I'BOY BO "Cubupckuit
rOCy/1IapCTBEHHBIN YHUBEPCUTET M0 JUCUUIUIMHE «DU3UKA» «_04 » denpans 2024 r.
TEJIEKOMMYHHKALUI 1
nH(pOpMaTHKHN"
B T. Exarepun6ypre (YpTUCU
Cubl'YTH)

Hampasnenue 09.03.01 Ipoduns IIporpammHoe obecnedeHre CPeICTB BIYUCIUTEILHON TEXHUKH U
ABTOMATH3MPOBaHHBIX cucteM Y poBeHb bakanaspuat ®dakynsrer UNnY xypc 1 cemectp 2

1. MarauTHOE II0JI€ ¥ €TO XAPAKTCPUCTHUKU: HHAYKIWA, HAIIPAKCHHOCTH, CUJIOBBIC JIMHUU.

3a0aua. MarauTHast UHAYKLUS OJJHOPOAHOTO MarHuTHoro noJs pasHa 0.5 Ti. Onpenenute noTok
MarHUTHOM MHAYKIUH Yepe3 MOBEPXHOCTh MIOMAbI0 25 cM?, PaCIONOKEHHYO
NEPIEeHAUKYISIPHO JIMHUSAM MarHUTHOW MHAYKIMU. Yemy Oy/eT paBeH MOTOK BEKTOpa
MarHuTHOM MHAYKIMH, €CIIM TOBEPXHOCTh MMOBEPHYTH HA yroi 60° oT mepBOHAYAIILHOTO
I0JIOKEHUA?



2.

Chopmynupyiite meopemy I 'aycca 1iis 3NEKTPOCTATUUECKOTO TOJIS B BAKyyMe.

Mesx 1y KakuMU BeJTMYMHAMU yCTaHABIUBAET CB3b 3Ta TeopeMa? Kakos ee ¢puznueckuit cMbIci?
3adaua. Jlana cuctemMa TOUEUHBIX 3apsJI0B B BAKyyMe U
3aMKHYThIE MOBEPXHOCTH S1, S2 U S3. [ToTOK BekTOpa
HaNPSHKEHHOCTHU 3JIEKTPOCTATHYECKOTO IMOJISt OTIIMYEH OT
HYJIA 4epes...

1) moBepxHOCTh S3  2) MOBEPXHOCTH S U S3

3) moBepXHOCTh S1  4) MOBEPXHOCTH S

5) npyroii BapuaHT OTBETa

3. Hcrounuku Toka. J.4.c. 3akoH OMa /15151 3aMKHYTOU LIEIIH.

3aoaya. Tlpu 3aMbIKaHUK UCTOYHUKA DJICKTPUIECKOTO TOKA Ha conpoTuniacHue 10 OM 1o 1menu reuet
ToK 10 A, a npu 3aMbIkaHuu Ha conpoTuBiieHre 4 Om uaer Tok 16 A. Haiinute BHyTpeHHEe
cornpotusiieHue U J{C ucTouHrKa TOKa.

[Tognuce npenogasarens Kopsikosa I.11.

baHk KOHTpOJIBHBIX BOMNPOCOB, 33JaHU M HMHBIX MATEPHAIOB, HMCIOJB3YEMBIX B IPOLIECCE

MPOLEAYP TEKYIIETO KOHTPOJISI M MPOMEKYTOYHON aTTECTAIMH HAXOAHUTCS B yU4COHO-METOIUICCKOM
KOMIUICKCE JUCIUIUIMHBI W/WJIM TPEJACTABICH B AJICKTPOHHOW WH(POPMAIIMOHHO-00pa30BaTEeILHOM
cpene o URI: http://www.aup.uisi.ru.

3.4 Meroauyeckue MaTepHaJIbl NMPOBEJACHHMS] TEKYILIero KOHTPOJIA W NPOMEKYTOYHOM
arrecTauu 00y4arIMXCsH

HepequL MCTOAUYCCKUX MATCPHAJIOB [JIA TOATOTOBKM K TCKYIIEMY KOHTPOJIKO H

HpOMG)KyTO‘-IHOﬁ aTTeCTallnuu:

1.

2.

2.

3.

Meroandeckue yka3aHWs TIO BBITIOJIHEHHIO JIA0OPATOPHBIX pabOT MO AUCHUIUIHHE «Du3nKay
MIpPeJICTaBJICHBI B 2JIEKTPOHHO-MH(POPMAIIMOHHOM 00pazoBaTenbHON cpene u qoctynHsl o URL —
(http://aup.uisi.ru/3817761/ ).

[lepeueHb BOIPOCOB K AK3aMEHY MPEACTaBIEH B 3JIEKTPOHHO-MHPOPMAIIMOHHOIN 00pa30BaTeIbHOM
cpene u noctynHbl Mo URL — (http://aup.uisi.ru/3817769/ ).

[IpakTrueckue 3aHATHS TO AWCIUIUIMHE. 3aJaHus, Ha BBINOJTHEHUE WHIWBUIYAIbHBIX 3aJIaHUM,
MIPEJICTaBJICHBI B AJIEKTPOHHO-UH(GOPMAIIMOHHON o0pa3oBaTtenbHOM cpene u goctymHbl o URL —
(http://aup.uisi.ru/3817763/ ).

CamocTtosTenbpHas padoTa Mo TUCHUIUIMHE. 3aJaHusl, Ha BHITIOJHEHHE CaMOCTOSTEIbHONW paboTHI,
MIPE/ICTABJICHBI B AJIEKTPOHHO-UH(OPMAIIMOHHOM 00pa3oBaTenbHON cpene u goctynubl mo URL —
(http://aup.uisi.ru/3817765/ ).
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