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1. [lepeyeHb KOMNETEHIIMA M HHAUKATOPOB UX JOCTHKEHUS

[Ipouecc u3yueHus: AUCUUILIMHBI HAIPaBJieH Ha GOpMHUPOBAHUE CASAYIOIIUX KOMIIETEHIIHI:

Kox u HaumenoBanue

Kon n HaumeHoBaHue
WHJIUKaTOpa

[IpenmecTByromye 3Tamnsbl

Oran (c ykazaHuem

KOMITETEHIIUH .
JIOCTHKEHUS] KOMIIETEHUU N JICITUILIIVH)

OIIK-1. Ciocoben OIIK-1.1. 3HaTh: OCHOBBI

MPUMEHSITD BBICILIEH MaTeMaTUKH,

€CTECTBEHHOHAYYHbIE | PU3UKHU, OCHOBBI

1 OOIIEHH)KEHEPHBIE | BBIYUCIUTEILHOW TEXHUKH U

3HAaHUA, METOIBI HpOorpaMMHUpPOBaHUS.

MaTeMaTU4YECKOTO OIIK-1.2. YmeTs: pemiathb

aHaJin3a u CTaHAapTHBIC

MOJIETTUPOBAHUS, npodeccuoHanbHbIC 3a/1a4H

TEOPETUUECKOTO U C IpUMEHEHUEM 1

AKCIIEPUMEHTAJILHOTO | €CTECTBEHHOHAYYHBIX U -

HCCIIEA0BaHUA B O6H_I€I/IH)I(eHepHBIX 3H8.HPII>1,

npodeccuoHalbHOM | METOJJOB MAaTEMaTUYECKOTO

ACATCIIbHOCTHU aHaJIn3a U MOACIIMPOBAHUA.

OIIK-1.3. IMeTh HaBHIKU:
TEOPETUIECKOTO U
AKCTIEPUMEHTAIBHOTO
HCCIIEIOBAaHUS 00BCKTOB
npodeCcCHOHATbHON
JIEATEIIbHOCTU

dopma(bl) MPOMEKYTOYHOM aTTECTAIUU 110 AUCITUIUIMHE: 3a4eT (1 cemecTp), sk3amMeH (2 cemectp).

2. Iloka3aTen, KpUTEPUH U IIKAJTbI OLleHUBAHUSI KOMIIETeHIIUI

2.1. Iloka3areneM OLIEHWBAHUS KOMIIETCHLMI Ha 3Tanme WX (POPMUPOBAHUS NPH HU3YUECHUHU
JUCLHUIIIIUHBI SBIISETCS YPOBEHb UX OCBOCHHS.

I/IﬂmeaTop OCBOCHMUHA
KOMIICTCHIIMU

Iloka3zaTrenb oneHUBaHMSI

Kpurepuii oneHuBaHus

OIIK-1.1 3HaeT OCHOBBI
BBICIIIEHl MaTEeMAaTHKH,
(U3HUKHU, OCHOBBI

3HaTh: QpyHIaMEHTAIBLHBIE

3aKOHBI ITIPUPOABI 1 OCHOBHBIC
(1)I/I3I/I‘-ICCKI/IC MaTCMaTUYCCKUC

BeimosHeHbt BCE MPaKTUIECKUE u
mabopaTtopHbie pabOThl TO AWCHUIUIMHE B
COOTBETCTBHH C T'pauKrom.

OdopmIIeHBI OTYETHI IO TPAKTHICCKUM |

BBIUMCIUTENLHOM 3aKOHBI M METOJIbl HaKOIUICHUS,
TeXHUKH 1 nepeaayn 1 00pabOTKU nabopaTopHeIM paboTaM B COOTBETCTBHH C
uHQOpMaIH TpeOOBaHUSIM.
TpOTPaMMHPOBAHHA. VYmets: npumensaTs pusndeckue | [Ipu 3ammrte mabopaTOpPHBIX, MPAKTHYECKUX
p pH 3aI PATOPHBIX, IIp
3aKOHBI U MATEMaTHUECKHUE pabot ¢dopmynupyer BBIBOJBI o
METOABI IS PELICHU 3a1a4 MOJYYCHHBIM pe3yIbTaTaM.
TEOPETHIECKOTO U
HPHUKJIQJHOTO XapaKkTepa
Brnanets: HaBBIKAMH
UCIIOIb30BaHUS 3HAHUH (U3NKH
U MaTeMaTHKH TPH PEIICHUU
NPaKTUYECKUX 3a7a4
OIIK-1.2 Vmeer pemarh | 3HaTh: (dhyHIaMeHTalbHBIC BrinosniHeHsbI BCE IIPaKTHYECKUE u

3aKOHBI IMPUPOABLI 1 OCHOBHEIC

JabopaTopHbIe pa0OTHl 10 JNHUCIHILIHHE B




CTaHAApTHBIC
npodecCuoHATbHBIC
3aaaynu ¢ HPUMCHCHUCM

(u3nUecKkre MaTeMaTHIECKUE
3aKOHBI ¥ METOJIbl HAKOIUICHUS,
nepexayn 1 00pabOTKU

COOTBETCTBHH C TPAPUKOM.
OdopmIIeHBI OTYETHI IO NPAKTHICCKUM |
Ja00PaTOPHBIM pabOTaM B COOTBETCTBUU C

€CTECTBEHHOHAYYHBIX M ng‘bOpMauHH 3)66033}’““’[' .
METb: IPUMEHATH HU3NUECKHUE U 3aimre Ja00opaTOPHBIX, MPAKTUUECKUX
OOIICeHHKEHEPHBIX p b pH 3all PATOPHBIX, TP
N 3aKOHBI 1 MaTEMaTHUECKHUE pabort ¢dbopmynupyer BBIBOJIbI 1o
3HaHUHU, METOI0B
METOABI IS PELICHUS 3a1a4 MOJYYEHHBIM pe3ybTaTaM
MaTEMAaTUYECKOrO TEOPETHUECKOTO I
aHAIIM3a 1 | npuknagHOro Xapakrepa
MOZACIIMPOBAHHUA. Brnazgers: HaBBIKAMHA
WCIIOJIb30BaHMs 3HAHUN (PU3HKH
Y MaTeMaTUKU [P PELICHUH
HPaKTUYECKUX 3a7a4
OIIK-1.3 Brnaneer | 3nath: pyHIaMeHTaIBbHBIE BrinonHeHs! BCE [IPaKTUYECKUE u

HaBbIKaMH TCOPETUYCCKOI'O
u SKCIICPUMCHTAJIbHOT'O

3aKOHBI IIPUPOABLI 1 OCHOBHEBIC
(I)I/IBI/IHCCKI/IC MAaTEMAaTHYCCKUC

nmabopaTopHble pa0OTHl 10 MHUCIHUILIAHE B
COOTBETCTBHH C TPAPUKOM.

HUCCIIEIOBAHUS 06’BCKTOB 3aKOHBI U ME€TOJbl HAKOIIJICHHUA, O(l)OpMJ'IeHBI OTYCTBHI IO MPAKTUYCCKUM U
npodecCHOHANbHOT nepeaayn 1 00paboTKU J1a00pPaTOpHBIM pabOTaM B COOTBETCTBUHU C
eATETBHOCTH uHGOpMAaIUH TpeOOBaAHUSIM.
VMeTh: MMPUMCHATH (1)I/I3I/I‘-ICCKI/IC HpI/I 3alIUTe J'Ia60paT0pHBIX, MPAKTUYCCKUX
3aKOHbI U MaTEeMaTHYECKHE pabot dhopmymupyeT BBIBO/IbI o
METOJbI JJI pEIICHUA 3a1a4 IOJIYYC€HHBIM pE3yJibTaTaM
TEOPETHUYECKOTO U
IMMPUKIIATHOTO XapaKTepa
Bnanets: HaBbiKaMu
HCITOJIb30BAaHUS 3HAHUH (1)I/I3I/IKI/I
U MaTCMAaTHUKU IPpU PCHICHUN
IMPAKTHYCCKHUX 3aaa4
IIIkana oneHUBaHMS.
3auer
Kpurepum oueHku
1. CamoCTOATENHHO U MPABUILHO OTBETUJI HA MTOCTaBICHHBIE
TEOPETHYECKHE  BOIMPOCHl  JK3aMEHAIIMOHHOTO  Owmiera.
YBepeHHO, JTOTUYHO, MOCIEA0BATENIbHO U apPTYMEHTUPOBAHO
3 W3JIaraeT CBOM OTBET. MOXKET OTBETUTH Ha JIOMOJIHUTEIbHBIE
aser BOIPOCHI.
2.  CamoCTOsTEIbHO W  MPABUJIBHO  pelIMi  3ajady
9K3aMEHAIIMOHHOTO OusieTa. YBEPEHHO U JIOTUYHO OOBACHSET
XOJI peIIeHMs, 000CHOBBIBAs €T0 3aKOHAMH (hHU3HKH.
1. CamocTosiTeTbHO HE OTBETWJ Ha IOCTaBJICHHBIC
o TEOPETHYECKHE BOTIPOCHI IK3aMEHAITMOHHOTO OMyIeTa.
esatet 2. CaMOCTOSITENIbHO HE PELIWJ 3a/layy 3K3aMEHAIMOHHOTO
owuera.

IK3aMeH

5-0aaapHas HIKaJa

Kpurepum oueHku

OTIu4HO «5»

1. CaMoOCTOATENBHO U MPABUIIBHO OTBETUI HA ITOCTABJICHHBIE
TEOPETUYECKHE  BOMPOCHI  HK3aMEHAIlMOHHOro  Ousera.
YBEpEHHO, JIOTUYHO, IOCIEA0BATEIBHO U apTYMEHTHUPOBAHO
U3JIaraeT CBOW OTBET. MOXKET OTBETUTh HA JTOIOJHUTEIIBHBIC
BOIIPOCHI.




2.  CaMoCTOATENbHO M  MpaBWIBHO  pelIMI  3a7ady
9K3aMEHAIIMOHHOTO OujIeTa. YBEPEHHO M JIOTUYHO OOBSICHSIET
X071 penieHusi, 000CHOBBIBAs €r0 3aKOHAMH (PU3HKH.

1. CaMocCTOATEIPHO  OTBETWUJ HAa  IOCTABIICHHBIE
TEOPETUYECKHE BOMPOCH 3K3aMeHalmoHHOro Omiera. He
YBEPEHHO OTBEYaeT Ha YTOUHSIOIIUME U JOMOJHUTEIbHbIE
Xopomio «4» BOIIPOCHI.

2.  CamoCTOSTENbHO W  MPABUJIBHO  pelIM  3ajady
9K3aMEHAIIMOHHOTO OusieTa. YBEPEHHO U JIOTUYHO OOBACHSCT
XOJI peIIeHHs, 000CHOBBIBAS €T0 3aKOHAMH (DHU3HKH.

1. CamocTosiITEIbHO  OTBETUJ  Ha  TOCTaBJICHHbBIE
TEOPETUYECKHE BOMPOCHl 3K3aMeHallMoHHOTro Omiera. [Ipu
3TOM JomyckaeT omuOku. He yBepeHHO wiu BooOIie He
Y 10BNETBOPUTENBHHO «3» | OTBEYAET Ha YTOYHSIOLIUE U TOTIOJHUTEIbHBIE BOIIPOCHIL.

2. Pemmn 3amavy sk3amMeHannoHHOro Owiera. [Ipu Hamuuuu
OIMOOK, MOXXET UCHpPaBUTh HUX 3a CYET HaBOJASALIUX
BONpocoB. He yBepeHHO 0OBSACHSIET X0 PelICHHs 3aa4u.

1. He pemena 3aga4a sK3aMEeHAIIMOHHOTO OWJIETA.

2. Pemena 3amaya, HO HE JaHbl OTBETHI HA TEOPETUUECKHUE
BOIPOCHI IK3aMEHALIMOHHOTO OMJIeTa.

HeynosnersopurensHo
«2»

3. Metoanyeckue MaTepuaJbl, oNpeaessiioime npoueaypbl OeHUBAHUS MO TUCHHILINHE

3.1. B xoae peaqm3auvu JUCUMILIMHBI MCIOJb3YIOTCH cieaywomue GopmMbl U MeTOIbI
TeKyLero KOHTPOJIf

Tema n/unu pazaen ®opMbI/METOABI TEKYIIETO
KOHTPOJIsI yCIIEBAEMOCTH

OIIK-1 — Cnoco0eH NpUMeHATH eCTeCTBEHHOHAYYHbIe M O0ILeHHKEeHEePHbIe 3HAHUA, MeTObI
MATEeMAaTHYEeCKOI0 AHAJIHM3a M MOJACJIHPOBAHHUS, TEOPETHYECKOI0 M IKCIHEPUMEHTAIBLHOIO
HCCJIeJ0BAHHUA B IPO(ECCHOHATBLHOM 1eATEIbHOCTH

3HaeT OCHOBBI MaTEMATUKH, (PU3UKHU, BBIYUCIUTEIBHON TEXHUKH U IPOrPaMMHUPOBAHHUS

YmMmeer peiuiaTb CTaHAAPTHBIC Hpoq)eCCHOHaHBHBIG 3aaa4u ¢ ITPpUMCHCHUCM CCTCCTBCHHOHAYUYHBIX U
OOIIENH)KEHEPHBIX 3HAaHUH, METOJI0B MaTEMATUYECKOT0 aHAIN3a U MOJIEITUPOBAHMS

Bnaz[eeT HaBbIKaMU TCOPCTHUYCCKOIO0O W OSKCICPUMCHTAJIBHOIO HCCICAOBAHUA 00BEKTOB B
1po¢eCCHOHATILHOM J1€ATEIbHOCTH

Pazgen 1 Beenenue 3auer
Paznen 2 ®uznueckre OCHOBbI MEXaHUKHU 3auer

JlaGopaTopHas paboTta — 3a4eT
Paznen 3 OcHOBBI MOJIEKYJISIPHON (PM3UKH U TEPMOTUHAMUKH 3auer

JlaGopatopHas paboTa — 3a4eT

Paznen 4 DnexkTpuyecTBO U MarHeTU3M DK3aMeH
JlaGopatopHas paboTa — 3a4eT

Pazgen 5 Konebanus u BOITHEI DK3aMeH
JlabopaTopHas pabora - 3auer
Pa3znen 6 Ontuka DK3aMeH

JlaGopatopHas paboTa — 3a4eT




Paznen 7 DnemMeHThl aTOMHOW M KBAHTOBOW (DPM3UKH OKk3aMeH
JlaGopatopHas paboTa - 3a4eT

Paznen 8 DnemMeHThl (U3MKH TBEPJOTO Tena OK3aMeH
JlabopaTopHas pabora - 3auer
Paznen 9 DnemenTs sipepHOl hU3HKH DK3amMeH

JlaGopaTopHas pabora - 3auer

3.2 TunoBble MaTepuabl TEKYILIEr0o KOHTPOJISI yCIIeBAeMOCTH 00y4ar0uXcst

OIIK-1 — Cnoco0eH MPpUMEHATh €CTeCTBEHHOHAYYHbIE M OOIEHMHKEHEePHbIe 3HAHUS, METOAbI
MaTeMATHYEeCKOr0 AaHAJM3a W MOAeJHPOBAHUN, TEOPETHYECKOr0 M ISKCIEPUMEHTAIbHOIO
HCCJIeI0BAHNSA B PO(eCCHOHATBHOM AeSITeJIbHOCTH

3HaeT OCHOBEI MaT€MaTuKH, (bI/ISI/IKI/I, BBIYMCIIMTEIIHHON TEXHUKH B ImporpaMMHupOBaHHA.

YmMmeer pelmiaTth CTaHAAPTHLIC HpO(bGCCI/IOHa.HBHble 3ala4yi C NMPUMCHCHUCM CCTCCTBCHHOHAYYHBIX U
O6H_ICI/IH}KeHepHBIX 3HaHHI>i, MCTOJO0B MaTEMaTUYCCKOT'O aHAJIM3a U MOACITIMPOBaHUA.

Bnaneer HaBbIKAMU TCOPETHUUCCKOTO U SKCIIEPUMEHTAJIBHOI'O HCCIICIOBAHUA 00BEKTOB B HpO(l)eCCHOHaHBHOfI
JOCATCIIBPHOCTH.

JIABOPATOPHAS PABOTA
«OnpeneneHne eMKOCTH KOHAEHCATOPay.
Lenb paboTel: M3yueHue KOCBEHHBIX METOI0B U3MEPEHUSI EMKOCTH KOHACHCATOPA.

Kpartkas Teopus

Konoencamopom Ha3bIBaeTCsl CCTEMa, COCTOSIIAS U3 JBYX MPOBOAHUKOB, Pa3ACIICHHBIX CIIOEM
TUDJICKTPUKA, B KOTOPOM 0O€CIeunBaeTCsl CHJIBHOE B3aWMOJCHCTBHE TIOJICH, CO3JaHHBIX
HaKOIUICHHBIMH Ha O3THUX TPOBOJAHUKAX 3apsaamu. [IpoBogHukm, oOpasyromue KOHIEHCATOP,
Ha3BIBAIOTCA oOKnaokamu. B 3aBucumoctr OT GOpMbl OOKITaNOK, KOHIIEHCATOPHl OBIBAIOT
chepuueckre, UWIMHAPUYECKHE, IUIOCKUE. 3a 3apsii KOHJEHCaTopa NPHHUMACTCS 3apsl OIHON
O0OKJIaIKH, B3SITHIA IO a0COIIOTHOM BEIHYHHE.

KoHnneHcatopbl MHUPOKO HCHONB3YIOTCS B Pa3MYHBIX OOJACTSIX TEXHUKH: B JJIEKTPOHUKE,
AJEKTPOTEXHUKE, SHEPreTHKE. B 31eKTPOHHO-BBIUUCINUTEILHON MAalllMHE UX COJIEPKHUTCS JAECITKUA U
COTHM ThICS4. B TOpHOM jene sHepro3apspKeHHBIM KOHACHCATOP HCIIONB3YETCS TMPH  B3PBIBHBIX
paboTax s BOCIUTAMEHEHHUs JETOHATOpOoB. Ha WMIyJIbCHOM BBIZICICHMH SHEPTHH TPU pa3psijie
KOHJICHCAaTOPOB OCHOBAH METOJ JJICKTPOTHUIPABIMYECKOM OYHUCTKH CKBaXWH. B oborameHun
MOJIE3HBIX ~ WCKOIMAEMBIX  KOHJCHCATOPHl  HAXOJAT TNPHUMEHEHHE TPU  DJIEKTpOCcenapauu
CIIa0OMarHUTHBIX pyl. B cocTaB 3MeKTPOHHBIX Te0(U3HUECKUX MPUOOPOB KOHACHCATOPHI BXOMAAT B
KauecTBE OJHOM W3 COCTaBHBIX uyacTeil. Pa3pabaTeiBaroTCsi crHenHWanbHBIE KOHCTPYKIIHH
KOHJICHCATOPOB i1 pabOTHI BO B3PHIBO— U MOKAPOOTIACHBIX YCIOBHUSX.

Emxocmouio kondencamopa Ha3biBaeTCsl CKalspHas (pu3mueckas BENIWYMHA, XapaKTepU3YIOIIas
CIIOCOOHOCTH KOHJIEHCATOpa HAKATUTMBATh JICKTPUUCCKUH 3apsi/] M YHCICHHO paBHAas 3apsay, KOTOPBII
M3MEHSET MOTEHITMAT MEeX Ty oOKIaakamu Ha 1B:

- (1)



Pa3HOCTh MOTEHIIMATIOB MOXET OBITh U3MEpPEHa BOIBTMETPOM. EMKOCTh KOHZIEHCATOpa 3aBUCHUT
oT (hopMBI U pa3MepoB €ro OOKIAIOK M JUIIEKTPUISCKON MPOHUIIAEMOCTH TUANEKTpUKa. Enmanien
M3MEpEHus dNEKTpudeckoit eMkocTH B cucreme CU sBisiercst papao (O = Kn/B).

EMKoCTh KOHJEHCaTOpa MOXKET ObITh HM3MEpEeHa pazIUYHBIMH MeTojamMu. B nmanHO# paboTte
HCIOJIb30BaH METOJ, OCHOBAHHBIN HAa M3MEPEHUM HAKOIUIEHHOTO KOHAECHCATOpOM 3apsaa. [Ipm sTtom
IUIs OMpe/ETIeHNUs €MKOCTH HEU3BECTHOro KoHzaeHcaropa Cx coOuparoT Liemnb, NMPEeICTaBICHHYIO Ha
Pucynke 1.

AN

|
|
E Sl:l C,
ll

/ P:u

BoabsT™meTp

Pucynok 1 — Cxema 31eKTpUUYECKO Lienn 1)1 ONPEAEIEHUsI EMKOCTH KOHJEHCATOpa

Cx — KOHJIEHCAaTOp HEM3BECTHON €MKOCTH;

E — ucrounuk muTaHus, COyKalmUid IS 3apsaAKd KOHJACHCATopa 0 Pa3HOCTH IMOTEHIIMAJIOB,
pasroii DJIC ucrounnxa (AP=E);

[- HWHTErPaTop TOKA;

P, — kHOMIKa pa3psia MHTErpaTopa;

S1 — nepekitoyarens, MO3BOJSIIOIIMNA NOJAKIOYaTh KOHAEHCATOP K UCTOYHMKY nuTaHus E npu
3apsJiKe, U K HHTErpaTopy NpH paspsiKe.

IIpu noaKIr0YEHNH K UCTOYHUKY TUTAaHUS KOHAEHCATOp 3apsbKaeTcs. 3apsl, HaKalInBaeMblil Ha
oOKJIaZKax KOHICHCATOpa, MPU HEM3MEHHOM 3HAYCHHH PAa3HOCTH MOTEHIMANOB E mpomnopiuoHanieH
€ro EMKOCTH.

0=C.-F. (2)

IIpy BKIJIIOUEHUHM 3apsYKEHHOTO KOHAEHCATOpa K HHTErpaTopy, KOTOPBIH, B CBOIO OUY€pelb,
MOJKIIOYEH K BOJIBTMETPY, B LENH HHTErpaTopa NpOTEeKaeT TOK, yObIBaiomuii Bo BpeMeHH. Ilo
OIIpEAEIIEHUIO, CUJIA TOKA:

I(t) = i—?, (3)

Hanpsokenne Ha  BbIXOJE HMHTErparopa MpPOMOPIUOHAIBLHO MHTErpaily OT CHIJIBI  TOKa,
MPOTEKAIOILIETO Yepe3 HEero, T.€. 3apsay:



d
Ux:b_[l(t)dt:bjj?-dt:b-Q’ 4)

rje b — MoCTOsSTHHAs UHTETpaTopa (OHA HEU3BECTHA).

Hamnpsbxkenne Ux u3mepsiercss BOJbTMETpOM. [IOCKOIBKY HCIOIB3yEeMBbI B JTaHHOW padoTe
MHTETpaTop HE SBJISICTCS HMACANbHBIM, IIPOMCXOAMT €r0 CaMOIPOM3BOJIBHBIA Pa3psii MO OKOHYaHHUH
npouecca uHTerpuposanus. Iloaromy B kadectBe Uy ciaenyeT NpMHMMAaTh MaKCHMajJbHOE 3HAYCHHE
nokazanuii Ha Tabmo BombTMeTpa. Knoomka Py Ha wuHTErpatope mpenHazHaueHa JUIsl €ro
MPUHYIUTEIFHOTO Pa3psaa U MOATOTOBKY MpuOopa K HoBoMy u3Mepenuto. Comoctanisist popmyisr (2)
u (4), momy4aem:

*=C -E (5)

B nonyyeHHOM BBIp@XEHUM TIOCTOSHHAs MHTErpaTopa b W pa3HOCTh TMOTCHLIUAIOB Ha
KOH/IeHcaTope E SBIAIOTCS HeU3BeCTHBIMU. [103TOMY TOJIBKO HAa OCHOBaHUU (OPMYIIHI (5) ONpenenuTh
Cx oka3bIBaeTCsi HEBO3MOXKHBIM. J1JIs1 TOTO, 4TOOBI M30€KaTh OMpeneeHus: BeaudnH b u E, B 1aHHOM
paboTe MPUMEHSETCS] XOPOIIO M3BECTHBIM METON KalmuOpoBKH. Brmrounm BMecTo kKoHaeHcaTopa Cy
KOHJICHCATOP C U3BECTHOM eMKOCThio C| U MpoBeneM aHaJoru4Hble u3Mepenus. [Ipu 3Tom Ha BbIxoze
WHTETpaTopa moJyduM oTcdeT U; U 1o aHainoruu ¢ (5) 3anumuiem:

—=C|-F. (6)

Pa3znenus npyr Ha npyra paBeHcTBa (5) 1 (6), HOTyUnM:

U
C ===.C
x (]1 1. (7)

rne Ur m U; — 1oKa3aHusl BOJITMETpA TPHU pPa3psiic HEU3BECTHOTO W M3BECTHOTO KOHIEHCATOPOB,
COOTBETCTBEHHO (MaKCUMaJIbHbIC 3HAYCHUS TTOKa3aHUI Ha MHANKATOpHOM Tabio);
C — eMKOCTh M3BECTHOTO KOHJICHCATOPA.

Brimonnenue paboTbl

1 Heobxoaumeie mpubopsl. Kongencarop ¢ mssectHoit emkocteio (C; = 4700 nd + 10%);
KOHJIGHCATOP C HEM3BECTHOM eMKOCThI0 Cx, KOTOpas ompenenseTcs B JaHHOW padoTe; MCTOYHHK
nocTtosiHHOro Toka E; mepexitouarens; MHTErpatop; HUPpoBoil BoabTMETp. Bee sneMeHThI cxeMbl,
KpOMe BOJIbTMETPA, CMOHTHPOBAHBI BHYTPH JTAOOPAaTOPHOTO CTEHA.

Cxema 3KCIepUMEHTAIBHON YCTAaHOBKH ISl ONIPEJEIIEHNs EMKOCTH KOHJIEHCAaTOpa MOKa3aHa Ha
Pucynke 2 1 Ha nmaHenu 1ab0paTOpHOTO CTEHA.
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Pucynok 2 —Cxema 3KCepUMEHTATIBHON YCTaHOBKH

3.2 HeoGxoauMele onepanuu

[ToaroroBbTe 1UQPPOBOI BOIBTMETP K paboOTe coriacHo MHCTPYKIuH. [loaroTroBbre cxemy s
M3MEpEHUs] eMKOCTH HEW3BeCTHOro konaeHcaropa Cx, JUisi 4ero TMOKMMHU MEepeMbIYKaMU COEAMHHTE
kiemMMbl 1 u 3, S u 7, 6 u 8, a BeIXOAHBIE KJIeMMbl MHTEerparopa 9 m 10 coeauHuTe C BXOJIOM
BosjbT™METpa (cM. PucyHok 2.). Brimtouute maGopaTopHbI CTEHA C TyMOJEpOM, PacloiOKEHHBIM B
JIEBOM YaCTH MEpeaHEN CTCHKH.

[Tepexmtouarenem S1 xonneHcarop Cx monkiao4aeTcss K UCTOYHMKY E u 3apspkaercs (Bpems
IIOJIHOM 3apsAku KoHaeHcaropa ~ 10 c.)

HNHTerparop paspskaceTcs HaxKaTueM KHONKH Py

3areM mnepekirouaTesnieM S| HEW3BECTHBIM KOHAEHCATOpP MOAKIKYAETCS K HHTErparopy u
BOJIBTMETPY, MakcuMaibHoe Tmokazanue Ux Ha Tabmo BombTMeTpa 3amuchkiBaeTcss B Tabmure 1.
N3Mepenns moka3zaHuii BOJITMETPA MPU Pa3psAKe HEM3BECTHOTO KOHAEHCATOPA MPOBOIAT 5 pas.

[Tocne aToro kiemmsl 1 u 3 pa3mbpIkaroTcs, a KiIeMMbI 2 1 4 3ambikatoTcs (cM. Pucynok 2). [lpu
3TOM BMECTO HEH3BECTHOT'O KOHAEHCATOpa B IENb BKIIOYAETCS KOHJEHCATOP C U3BECTHON €MKOCTBHIO
Ci. C HUM IpOBOAAT MSATh U3MEPEHMM, COIVIACHO BBIILIEONHMCAHHOMY MOPsAKY. Pe3ynpTaThl Takxke
3amucheIBatoTcs B Tabmuiry 1.

Tabnuua 1 —Pe3ynbraTs u3MepeHuit

Homep HewusBectHas M3BecTHas eMKOCTE [TapannensHOE ITocnemoBarenpHOE
OIIbITA eMKkocThb Cx C COEINHEHNE COEINHEHNE

Ux, B AUX, B Ul, B AUl, B Unap, B AUnap, B Unocn, B AUHOCH, B

5

Cpennue
3HAYEHUS

Konnencaropst Cx u Ci cOenuHAIOTCS MapaliebHO MyTeM J00aBJICHHUS HNEPEMBIYKH MEXITY
xiemmamu 1 u 3. IlpoBojsTcs mATH M3MEPEHMM JUIsl LIENIM U3 JIByX MapajlleIbHO COEAMHEHHBIX
KOH/IEHCAaTOPOB.



Kongencaropsl Cx u Ci COEUHSIOTCS MOCAEA0BATEIbHO, Al YErO YAAISIOT NepeMbIuku 1-3, 2-
4 1 yCTaHaBIMBAIOT EPEMBIUKY MEXAY KiieMMamu 2-3.

[IpoBoxsiTcst msATH W3MEpPEeHUM A LENd U3 JBYX IIOCJEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPOB.

Omnpenensatorcs cpennue 3HaueHus nokazanuit BobT™Merpa Uy, Ut, Unap, Unoc.

[To 3TUM cpeTHUM 3HAYEHUSIM BBIYHMCIISIOTCS OMBITHBIE 3HAUYECHUS BEIMYUH €MKOCTEN

U
Ce=3 G, (®)
Crap = * C1. ©)
UI'IOCJI
Chocn = 0, * (1, (10)

Teopemuueckoe 3HAYeHUe emMKocmu napajujaCJbHOIO COCIMHCHUA KOHACHCATOPOB

BBIYHCIISIOTCS CIICTYIOIIHM 00pazoM:

C =C.+C, (11)

nap

EmMxocTh MOCJICAOBATCIIBHOTO COCAMHCHUS KOHACHCATOPOB PACCUUTBIBACTCA I10 CJ'IGI[yIOH.ICﬁ
dbopmye:

_ Cx.Cl

= 12
noc Cx+C1. ( )

Ucnonw3ys 3nauenne Cx, paccuutannoe no ¢gopmyste (8), Berauciute mo (11) u (12) 3HaueHus
€MKOCTEH MapajuieIbHOTO U MOCIEA0BATEILHOTO COeIMHEHUN KOHIEHCATOPOB. Pe3yabTaThl pacyeToB
CpPaBHUTE C KCIIEPUMEHTAILHBIMU 3HAUYEHUSMH, ONpenesieHHbIMU 110 popmytam (9) u (10).

3.3 BolunciieHre norpenHocTreit

CpenHue OTHOCUTENbHbIE TOTPEITHOCTH EMKOCTEH BBIYHCISIOTCS 110 (hopMyiam:

2 2 2
ve, = (32) +(32) + ()" (13)
Uy Ui C1

Yo = AUnap n (%)2 n (Aﬂ)z’ (14)




AUHOC)Z (AU1)2 (Ac1)2
- — + (= +(—) . (15)
Vo ( Unoc Uy C1

Cpennue abCONIOTHBIE OTPEIIHOCTH EMKOCTEH:

AC. =7..-C.. (16)
Acnap = ynap ) Cnap > (17)
ACvnoc = ynac ) Cnoc > (18)

OxoHYaTeNnLHBIC PE3YIbTAaThl U3MCPCHUA eMKOCTei KOHACHCATOPOB 3alMChIBACTCA C y‘-IéTOM

OKpYTJICHUS B BUJIE:

C.=C +AC,, (19)
Cnap = Cnap * ACnap ’ (20)
Cnoc = Cnoc T ACnoc . (21)

Ecmm pasHua MEXAy TCOPECTUUYCCKUMU U OIBITHBIMU 3HAYCHUAMU eMKOCTe napajjiCJIbHOI0O U
IMOCJICA0OBATCIIBHOTO COCAUMHCHHA KOHACHCATOPOB HE IIPCBLIIIACT COOTBCTCTBYIOI_Heﬁ a0COJIIOTHOU

MOTPEIIHOCTH, MOXHO CUUTaTh, YTO JAHHBIA METOJl YAOBJIETBOPUTEIHLHO 0OecreunBaeT MpOBEACHHE
M3MEpPeHU eMKocTeil. JlaHHBIM aHamu3 pPe3yabTaToB pabOTHl MPOM3BOIUTCA B BBIBOJE K
nabopaTopHoii paborTe.

JUist 321K ThI 1a00paToOpHOM pabOoThI MPEIaraloTCs OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI.
KoHTposabHbIe BONpockl

1
2
3
4
5
6

JlaiiTe onpeneneHne eMKOCTH KOHIAEHCATOpa.
OOBscHUTE TIO CXeMe 1[eMU Ha3HAYCHHUE UCTIOIB3YEMBIX IIPUOOPOB.
[Toapo6HO 0OBSACHUTE TPUHITUI ONIPECICHHS EMKOCTH B JJaHHOU paboTe.
BriBenute pacuetnsie hopmyisl as onpeaeneHust eMkocten Cx, Cup, Croc.
KakoBbI eTMHUIIBI U3MEPEHUS EMKOCTH?
N300pa3ute cxXeMmbl MapajuieTbHOTO M TOCIEIO0BATEIHLHOTO COCAMHEHHH KOHJIIEHCATOPOB.

3anummre GopMyIIbI IS Pe3yIbTHPYIOIIUX EMKOCTEH.

7

3

BriBenute popmyiisl 1t pacuyera norpemnoctet Cx, Crap, Croc

.3 TunoBbie MaTepuaJIbl 1JIs1 IPOBEACHHUSA NIPOMEKYTOYHOM aTTecTAllMH 00yYAIOIINXCS

[lepeveHpb BOPOCOB IS 3a4eTa:

A

Kunemamuka mamepuanvHoit mouku.

dusnuecKkue MOJICIH: MaTepualIbHas TOUKa, aOCOIIOTHO TBEPIOE TEJIO.

N30TponHOCTh 1 OJHOPOAHOCTH MMPOCTPAHCTBA U BPEMEHH.

CkainsipHble U BEKTOPHBIE BETUUYHHBI.

CriocoOb1 onucanus IBMKEHUS (KOOPIUHATHBIN, BEKTOPHBIN, €CTeCTBEHHBIN). CHCTEMBI OTCUETA.
IIepemenienue, TpaekTOpuUs, paauyC-BEKTOP, IPOUJIECHHBIN IIyTh.

Cxopoctb. CpenHsisi, MTHOBEHHAs!, CPEIHSAS ITyTEBAsI CKOPOCTb.



10.
1.

12.
13.
14.
15.

16.

17.

18.

19.
20.

21

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41

45.

Yckopenue. CpeiHee 1 MTHOBEHHOE YCKOPEHHUE.

[IpsMONMHENHOE pPABHOMEPHOE JBWJKCHHME. YPAaBHEHUE IPSAMOJIMHEHHOTO PaBHOMEPHOIO
JBUYKEHUS.

[IpssMONMHENHOE HEPABHOMEPHOE [BHXKCHHUE. YPAaBHEHHUE IPSIMOJIUHENHOIO HEPAaBHOMEPHOI'O
JBAYKEHUS.

KpuBonuneiinoe asuxenue. TaHTeHIIMAIBHOE U HOPMAJIBHOE YCKOPEHHE.

BpamiarensHoe qBHKEHHE MaTepHaIbHON TOYKU U €ro XapaKTepUCTUKH (YroJl OBOPOTa, YIJIoBas
CKOpPOCTb, YIJIOBOE YCKOPEHUE).

Junamuka nocmynamenbHozo 06udiceHUA

Macca u Bec tei. [1moTHOCTb.

Cuta. 3akonsl HeroToHa.

Nmnynbe Tena. 3aKOH COXPAHEHUS UMITYJIbCA.

3aKOH BCEMHPHOro TAroTeHus. Cuna TAroTeHus. ['paBUTallMOHHAs M MHEPTHAas macca. 3aKOHbI
Kenunepa.

Cmamuka.

YcnoBus paBHOBeCUS TeEIl.

[IpocTble MalIMHBI U MEXAHU3MBI.

Paboma u snepzus.

Pabora B m™mexanuke. Pabota, coBepracmasi TOCTOSHHOW cuiiod. Pabora, coBepimaeMas
[IEPEMEHHOMN CUIION.

Kunernueckast sHeprusi 1 Teopema o CBS3H SHEPTrUu U pabOTHI.

KoHcepBatuBHble U  HEKOHcepBaTHUBHblE cwibl. lloreHuumanbHas sHeprus. Ilpumepst
MMOTEHIUATBHBIX YHEPTUH.

. 3aKOH COXpaHEHMsI SHEPTUU B MEXAHHUKE.
22.
23.

Koaddurment mosne3Horo nelcTBUs MaIIvH.

AOCOIIOTHO ynpyTuil 1 abCOJIIOTHO HEYNPYTHid yap. LleHTpanbHbIi 1 HelleHTpalbHBIN yaap.
Mexanuka meepoozo mena.

Crenenu cBOOOIBI; pa3lioKEHUE JIBIKEHHUS HA COCTABIISIFOIINE.

MoOMEeHT UHEepIUH; BHIYMCICHIE MOMEHTA UHEPIIMH; MOMEHTHI HHEPLMH MPOCThIX Tel. Tepema
['roiirenca-Llreiinepa.

MOMEHT CHUIIBL.

MomeHT uMItyibca. 3aKOH COXPaHEHHs] MOMEHTa UMITYJIbCA.

VYpaBHeHHE NBUKEHHS TBEPAOIO Tea.

PaGota u sHEprust IBUKYIUXCS TEN.

AHaOrus ¢ MOCTyNaTEeIbHBIM JIBHKEHUEM.

Inemenmul cneyuanvnoit meopuu omunocumenvnocmu (CT0).

[Tpunnun otHOcHTenbHOCTH ["anmunes. [IpeoO6pazoBanus ["anuiies 115 KOOPAUHAT U CKOPOCTEH.
ITocTynatel cienuanbHOU TOPUU OTHOCUTEIBHOCTH.

[IpeobpazoBanus Jlopenna. Cneacrust mpeoOpazoBanuii JlopeHniia.

PensTuBuCTCKAs AMHAMUKA: UMITYJIbC, Macca, paboTa, SHEepTHUsl.

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.

Moanexynapuas gusuxa.

OcCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM T€OPUU CTPOEHUS BEIIECTBA.

ATOMBI ¥ MOJIEKYJIbI. TEeIaoBO€ IBHKEHHE aTOMOB U MOJIEKY L.

Bbpoynosckoe npmxenue. Juddysus.

Pacrmipenenenre MoJIeKys IO CKOPOCTSM (pacmpesenenue Makcsena).

. bBapomeTrpuueckas hopmyna.
42.
43,
44,

Temneparypa. TepMoMeTpel U TEMIIEpAaTyPHBIE LIKAJIBI.

WneanbHbiil ra3. YpaBHEHUE COCTOSIHUS UACATBHOTO ra3a. 3aKOHbI UACaTbHOIO rasa.
OCHOBHOE ypaBHEHUE KUHETUUECKON TEOPUU Ia30B.

Tepmoounamuka. I3011pOBaHHBIE CUCTEMBI.

Tennora. KonmnyectBo temnoTs! TermnoeMKocTs Tena. Y paBHEHHE TEIIOBOTO OaaHca.



46. BHyTpeHHsIs sHeprusi. BHyTpeHHSI SHEprus HI€AJIbHOTO Tra3a.

47. Paznuune MeX1y TEMIIEpaTypo, TEINIOTON U BHYTPEHHEN dHEpruei.

48. IlepBoe HaYa10 TEPMOJIUHAMUKHU. DHTAIBITHUS.

49. O6paTumble 1 HEOOPATUMBIE TPOLIECCHI.

50. Huknuueckuii npouecc. Ternossie auratenu. K.m.a. TernoBeix apurateneil. Bropoe Haudano
TepmoanHamMuku. /surarens Kapho.

51. DOurponus. Tperbe Hauanao TepmoarHaAMUKH (Teopema HepHera).
Da3zoevie npeepawjenua u pagnosecus. daza. da3oBbie nepexoanl. PaBHoBecue nByx (da3s.
PaBHoBecue Tpex ¢a3z. dazoswie muarpammbl. [InaBnenue m kpuctammsanusa. Mcmapenue u
KOHJIeHcanust. MeTacTaOuIbHBIE COCTOSIHHSI.
Aenenun nepenoca. Juddysus. TermnonpoBoanocts. BHyTpeHHee Tpenne. Bakyym.

[lepedyeHb BOPOCOB ISl SK3aMEHa:

Inekmpocmamuxa.

52. DnexkTpuyeckue 3apsAapl M UX CBOMCTBa. B3auMozeicTBHE 3IIEKTPUYECKHX 3apsiioB. 3aKOH
Kynona.

53. DNEeKTpUYECKOE I0JIE€ U €r0 XapaKTEPUCTUKHU: HANPSHKEHHOCTh 2JEKTPUUECKOTO IOJIsl, CUIOBBIE
JMHUHA, ToTeHIMaN. CBsA3b HAIPSHKEHHOCTH C TOTEHIIUAJIOM.

54. IlpuHuun Cynepno3uuy MEKTPUUECKUX MOJIEH.

55. PabGoTta nmepeMelneHus 3apsiia B SJEKTPUUECKOM TT0JIE.

56. LlupKyas1us ¥ IOTOK BEKTOpA HANPSKEHHOCTH 3JIEKTPUUECKOIO MOJIS.

57. IloTOK BEKTOpa HAPSIAKEHHOCTH dJIEKTpocTaTuyeckoro noss. Teopema ["aycca.

58. JluanekTpuku B 3JEKTPUUYECKOM TMose. JludnekTpuueckas I[POHMLIAEMOCTb — BELLECTBA.
[Tonspu3zanus IU31EKTPUKOB.

59. IIpoBOIHUKH B INEKTPUUYECKOM I0JIE. DIEKTPOEMKOCTh IIPOBOIHUKA.

60. Kongencaropsl. EMkocTh koHAeHCaTOpa. CoelMHEHUE KOHAEHCATOPOB.

61. DHeprus 31eKTpoCTaTUYECKOrO MOJIS.
3aKoHbl ROCMOAHHO020 IIEKMPULECKO20 MOKA.

62. Dnexktpruyeckuil Tok. Cuiia v MIOTHOCTh TOKA.

63. ConpoTHBJIEHHE MPOBOJIHUKOB U €0 TEMIIEpAaTypHas 3aBUCUMOCTb.

64. 3akoH Oma 151 OJHOPOIHOTO ¥ HEOJHOPOAHOIO YUaCTKa LIETH.

65. D.1.c. 3akon OMa Jj1s1 3aMKHYTOM LIETH.

66. 3axonbsl Kupxroda.

67. Pabota 1 MoutHOCTh TOKa. 3akoH J[koyis - Jlenna.
dnekmpomaznemusm.

68. MaruutHoe nosie. Uuaykuust MII. Hanpspbkennocts MII. CunoBbie munun MIT.

69. 3akon buo - Casapa - Jlanuiaca.

70. IIpuHIUIT CyTIEPIIO3UIIUH.

71. Maruuthslii notok. Teopema ["aycca 11 MarHUTHBIX NOJIEH.

72. TeopeMa 0 UUPKYJISIIMK BEKTOPa MAarHUTHOW UHAYKIWH.

73. JleficTBME MarHUTHOTO IOJIsI HA IPOBOAHMK C TokoM. Cuita Amnepa.

74. [lelicTBMEe MAarHUTHOTO MOJIS1 HA ABMOKYIMiics 3apsia. Cuna JlopeHna.

75. MarouTHBI MOMEHT KOHTYPa C TOKOM.

76. PaboTa 1mo nmepemMenieHnIo MpoBOIHUKA M KOHTYpPa C TOKOM B MarHUTHOM ITOJI€.

77. Knaccudukamuss MarHeTUKOB ¥ MX OCHOBHBIE XapaKTEPUCTUKH (MTapaMarHeTUKH, JTUaMarHeTUKU,
(dheppoMarHeTukm).

78. SIBnenue anexkTpoMarHuTHON MHIyKIMH. 3akoH Dapanes. [Ipasuiio Jlenna.

79. SABnenne caMmouHAyKIMU. NHIYKTUBHOCTh. B3auMHast MHIyKIIMSI.

80. DHeprusi MAarHUTHOTO TOJSL.
Ocnoevt meopuu Makceenna.

81. YpaBueHust MakcBeia B UHTETpajibHON GopMe, NX GU3NUECKUN CMBICIT.



Mexanuueckue Konedoanus.

82. Ob6umme cBeneHust O KosieOaHUAX. XapaKTEPUCTUKMU KojeOaHMii: aMIUIMTyna, (as3a, 4acToTa,
nepuos.

83. CBoboanble rapMoHuyeckue kojieOanus. [luddepeHnnanbHoe ypaBHEHHE TapMOHHUYECKUX
KOJIeOaHUH U €TO PEIICHHE.

84. Cmerienue, CKOPOCTb U YCKOPEHHE MaTepPHAIbHON TOYKH MPU TAPMOHUYECKUX KOJIEOaHUAX U
ux rpaduKy.

85.DHeprusi TrapMOHHMYECKOro KojeOaHus. KuHernueckas ¥  TOTEHIMAIbHAS  DHEPTHS
KOJIEOJIFOIIENCS TOUKH.

86. 'apMOHMUYECKMIT M aHTapMOHUYECKUH OCHMUIITOP. MareMaTH4ecKuil, MNpYKUHHBIM H
(bU3UIECKUN MASTHHUKHU.

87. 3aryxatomue kKonedbanus. JuddepeHiraabHoe ypaBHEHUE U €r0 pelieHue.

88. XapakTepuCTHKHU 3aTyXalomux KoneOanuii: KodIpOUIMEHT 3aTyXaHus, JorapupMHUUECKUil
JEKPEMEHT 3aTyXaHHsl, JOOPOTHOCTh, BPEMS peslakcallui. DHEPrusl 3aTyXaloUX KoaeOaHuii.

89. Bemnyxnennpie konebanus. uddepeHunanbHoe ypaBHEHHE W €r0 pelIeHue. 3aBUCUMOCTh
aMIUTUTYABI U (Da3bl BBIHYKIEHHBIX KOJeOaHHUH OT 4aCTOThI BHEIIHET O Bo3eiicTBuA. Pe3oHanc.

90. I'pacdrueckoe n3o00pakeHNUE TAPMOHUICCKUX KOJICOaHMIA.

91. CnoxeHrie TapMOHMYECKUX KOJEOaHMH OJHOTO HamlpaBiICHUs U OAHOM dYacToThl. buenus.
CrnokeHre B3aMMHO TEPHEHIUKYIISPHBIX KOJIeOaHWH. YpaBHEHHE TPACKTOPWUHU JBIDKYIIEHCS
To4ku. Purypsl Jluccaxy.

Mexanuueckue 601Hbl.

92. PactipoctpaHeHue koneOaHWUW B ympyroil cpene (BoJIHOBOEe [BIKeHUE). lIpomonbHble H
MOTIEPEYHbIE BOJIHBI.

93. BonHOBasi MOBEPXHOCTh, (PPOHT BOJIHBL, CKOPOCTH PACIPOCTPAHEHMS BOJIH, JJIMHA BOJHBI,
BOJIHOBOM BEKTOP.

94. YpaBHeHUs MII0CKOH U ceprudeckoil BoH. BoTHOBOE ypaBHEHHE U €T0 pelIeHHE.

95. DHeprus 6erymux BoiaH. Bektop Ymoga.

96. IlpuHuun cynepno3uuuy BosH. I’ pynmnoBas cKopocTs.

97. Korepentnoctb. UHTEpdepeHIus u qudpakiiys BOJH.

98. Ctosiune BOJIHBI.

99. Dddext Jomnepa.

100. OtpaxeHue 1 IpeaoMIIEHUE BOJIH.

36YK.

101. 3BykoBbIe BOIHBI. CKOPOCTh 3BYKOBBIX BOJIH B ra3ax.

102. Hlkana ypoBHe# 3Byka. UTHTEHCUBHOCTh U TPOMKOCTD 3BYKa.

103. DddexT [omepa B akycTHKe.

104. YapTpa3Byk u ero npuMeHeHue. MIHGpa3Byk u ero npuMeHEHHE.

InekmpomazHumubvle KoJ1€0aHUA.

105. VneanbHblil KOJIEOATEIBHBIA KOHTYD.

106. CBoOoHBIE AMEKTpOMArHuTHBIE Konebanus. Jnuddepeninanbnoe ypaBHEHHE U €T0 pelIeHue
JUIA 3apsfia U ToKa. 3aBUCUMOCTb YacTOThl M MEpHOoJia KoJieOaHUIl OT MmapamMeTpoB KOHTYpA.
Casur ¢a3 Mexay KoJieOaHUsIMHU TOKA M HATIPSKCHHUS.

107. DHeprus konebaTenbHOTO KOHTypa. B3anmMmHOE mpeBpaiieHue ToJied W SHEPruil mpu
KoJeOaHUsIX B KOHTYDE.

108. 3aryxaromnue diaeKTpoMarHuTHeIe KojeOanus. [uddepeHnmanibHoe ypaBHEHHE W €ro
pemieHre. XapaKTEPUCTHUKU 3aTYXalOIUX AJIEKTPOMArHUTHBIX KoneOaHuid. OTKpBITHIHA
KoJieOaTeIbHBIA KOHTYP.

109. BeiHYyXJeHHbIE 3JIeKTpOMarHuTHbIe KoseOanus. [lepemennslit Tok. Llenbs mepeMeHHOro TokKa.
3akoH OMa. MOITHOCTh MEPEMEHHOI0 TOKA. PE30HaHC TOKOB M HANIPSYKEHHIA.
dnekmpomazHumuovie 60JHbI.

110. T'enepanust 3JIEKTPOMAarHUTHBIX BOJTH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

111. CxopocTb pacipoCTpaHEHUs JIEKTPOMATHUTHBIX BOJIH.



112. TlepeHoc sHEpryuu JIEKTPOMarHUTHBIMU BoJIHaMu. Bektop YMoBa - [loliHTHHTa.
113. laBneHue a51eKTpOMarHuTHHIX BOJH. [IIkana 37eKTpOMarHMTHBIX BOJIH.

Humepgepenyun ceema.
114. Pa3BuTue npeacraBieHUui 0 IPUPOJIE CBETA.
115. MoHoxpomaTrueckue BOJIHbI. KorepeHTHbIE CBETOBBIE BOJIHBI.
116. UnTepdepenus ceera 1 MeToabl ee HabmoaeHus (Meton FOHra, 3epkana @penens u np.).
117. Pacuet nnTephepeHIIMOHHOM KAPTUHBI - YCIOBUSI MUHUMYMOB U MaKCUMYMOB.
118. UnTepdepenius cBeTa B TOHKUX TIJICHKAX.
119. Ionocs! paBHo#i TonmuHbl. Konbia Herorona. I1osiocsl paBHOrO HakJIoHA.
120. Tlpumenenue untepdeperiuu. [IpocBeTenHas onTuka.
Jlugppaxyus ceema.
121. SBnenue nudpakuu u yciaoBus ee HadmoaeHus. Onbitr Openens.
122. Ipunmun I'toiirenca-®penens. Meron 300 Openerns.
123. Indpaxius OpeHenst Ha KPYTIOM OTBEPCTUH U JHCKE.
124. Nudpaxuus Opaynrodepa Ha y3KOH IIENIH.
125. Indpaknmonnas pemerka. Judpakinuonnsiii criekTp. CieKTpabHBIA aHATU3.
126. IlnockoctHas pemerka. [IpoctpancTBEHHas penieTkKa.
127. Indpaxus peaTreHoBckux jydeit. @opmyna Bynsda - bparra.

Honapuzayusa ceéema u nemenmol KpUCMaai100NMUKU.
128. EcTtecTBeHHBIN U NOISPU30BAHHBIN CBET.
129. Tlonspuzanus cBeTa NpU OTPAXKEHUH U IIpesioMIIeHrH. 3akoH bprocrepa.
130. Iongpuzarops! u aHanu3aTopsl. [lonspu3anuoHHble IPU3MBI U MOJSIpOUIbL. 3aKkoH Mastoca.

131. PacnpocTpanenue cBeTa B ONTHYECKU TMPO3PAYHBIX KpHUCTaUIaX. SIBJIEHHME JBOMHOIO

JIy4elpeIOMIIEHUS.
132. Ananu3 nonsipuzoBanHoro cBeTa. D dexto Papanes u Keppa.

B3aumooeiicmeue 31eKmpomMacHUmMHO20 U3NYYUEHUA C BEULECEOM.

Hucnepcus cera. OObsICHEHNE JUCTIEPCUH HA OCHOBE KJIACCUYECKON AJICKTPOHHOU TEOPHH.
da3oBas u rpynmnoBasi ckopoctu. CBsi3b MEXy HUMHU.

CKopocTh nepeHoca SHEpPTuu.

CriekTpanbHbli aHAIIN3.

[Tornomenwue (amcopOuusi) cBera. Paccesinue crera.

OS¢ dexr Homnepa. M3nyuenne Basunosa-UYepenkona

Keanmoesas npupooa uznyuenus.

TemnoBoe U3mydeHne U €ro XapaKTePUCTHKU. DHEPTETHUECKUMA CIIEKTP H3ITYICHHUS.

3akon Kupxroda. I'nnoresa [lnanka. @opmymna [lnanka mist m3mydaTeabHON CTOCOOHOCTH a0COIFOTHO
YEepHOro Teja.

3aKoHBI TEIUIOBOTO M3NTy4eHHs: 3akoHbl [1nanka, Penes - Jxunca, Credana - bonbmana, Buna.
dotoanekrpuueckuii apdext (poroapdexr). 3akonsl BHemHEro Gporodddexra.

VYpaBuenue DitHmTeiHa 17151 BHemHero Gororddexra.

Topmo3zHoe penTrenoBckoe uzinyuenue. [Ipumenenne pororddexra.

DHeprust u uMmyJsbC GotoHa. J[aBieHne cBerta.

Dddext KomnroHa.

EauHCTBO KOPIYyCKYJISPHBIX U BOJHOBBIX CBOMCTB 3JIEKTPOMATHUTHOTO HU3ITy4EHUSI.

Inemenmuvl amomuou guzuxu.

Mopenu aroma Tomcona u Pesepdopna.
JInHeNWyaTeIi CIIEKTP aTOMa BOAOPOAA.
[Toctynater bopa. Ctpoenune atoma o bopy.
OmnsiTel @panka u 'epua.



CnekTtp aroma Boaopoza o bopy.

dnemenmul KGAHM OGO MEXAHUKU.

KopnyckynsipHo-BOJIHOBOM Ayaliu3M CBOMCTB BEIIECTBA.

I'unoresa ae bpoiinst. OnbiTel o Audpakmu Mukpodactull. Bonusl ne bpoiins.
CoOTHOILIIEHHE HEOTIPEACICHHOCTEN.

BonnoBas pynkuus u ee cratuctudeckuii cMpicit. Obmiee ypasaenue Ilpeaunrepa.
Cranuonaphelie cocTosiHus. YpaBHenue lllpeaunarepa ajisi CTalMOHAPHBIX COCTOSTHUM.
[IpuHIUII TPUYMHHOCTHA B KBAHTOBOM MEXAHUKE.

Onucanue cBOOOAHOTO IBUKEHUS YACTHIL.

JIBI>KeHHE KBAaHTOBOW YacTHUIIBI B OJTHOMEPHOHN MPSMOYTOJIbHOM «IIOTCHIIMAIBHOM sIMEe» C OECKOHEYHO
BBICOKMMH «CTECHKaMM.

KBanToBanue sneprun. Hynessie koneOaHusl.

BeposTHOCTD HAX0KIEHUS YaCTUL] BHYTPU IOTEHIIUAIBHOH SIMBI.

KBaHTOBBII rapMOHUYECKUI OCLUILIATOP.

IToBenenue yacTuIlbl BOJU3U MOTEHLIUAIBHBIX 0apbepOoB.

Tyunenwssiit 3pPexr. I[Ipozpaunocts Oapbepa. TepmMosieKTpoHHAsE SMUCCHS.

dnemenmul co6pemeHHON PuU3UKU AMOMO8 U MONEKYIL.

KBaHTOBast MoJiesIb aTOMa BOJOPOA U €€ CPABHEHUE ¢ OOPOBCKOM MOJIENBIO.
KBaHTOBaHUE 3HEPTHM, MOMEHTA UMITYJIbCA.

KsanToBbie uncna. CriekTp aroma Bogopoaa. [IpaBuna orbopa.

Omnsit Tepna u I'epnaxa. CiuH 321ekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.
ToxxnecTBeHHbIC YacTUIBI. DePMUOHBI U OO30HBI.

ITpunnun [Taynu. Pacnipenenenue 31eKTPOHOB B aTOME 10 COCTOSTHUSIM.
[Tepuonuueckas cucrema snemenToB . 1. Menaeneena.

PentreHoBckue ciekTpel, 3aKk0H Mo3inu.

Mouekynbl: XUMHYECKHE CBS3H, YHEPIETUYECKUE YPOBHHU.
MonexkynspHasle ciekTpsl. [loronienue u uznydenue sHepruu. Jlazepsl

dnemenmul KEAHMOGOU CIMAMUCMUKU.

KBanrtoBas craructuka. ®a3zoBoe npoctpanctBo. yHKIUS pacnpeaesieHusl.
KBanToBsie cratuctuku bose - Ditnireitna u @epmu - Jlupaka.
BripoxaeHHbIN 3JIEKTPOHHBIN ra3 B MeTaJIaXx.

KBanToBast Teopust TermioeMkocTd. OOHOHBI.

KBanToOBas Teopusi 3JI€KTPONPOBOJHOCTH METAIIOB.

Caepx1poBoaUMOCTb. BricokoTeMmnepaTypHas CBEpXIIPOBOIUMOCTb.

Inemenmul huzuxu meepoozo mena.

DJIEeMEHThI 30HHOW T€OPUHU TBEPBIX TEIN.

DIEKTPONPOBOAHOCTh. MeTabl, TUAIEKTPUKH, TIOTYTIPOBOTHUKH.
CobcTBeHHAs U MPUMECHasi TPOBOAUMOCTH MOJTYIIPOBOAHUKOB.
DOTOMPOBOIUMOCTH MOTYITPOBOTHUKOB.

KonTaktHbie sBnenusi. KoHTakTHAst pa3HOCTH MOTEHIIMATIOB.

KonrakT nByx MeramioB. KOHTakT MeTami-nosxynpoBOIHUK.

KoHTaKT 3/1eKTPOHHOTO U IBIPOYHOT0 OTYNIPOBOJHUKOB (p-h MEpexon)

Dnemenmul huzuku amommnoz2o A0pa u 31eMeHmMapHbLIX Yacmuy,.

CocraB aTroMHOTO si7jpa. XapaKTepUCTUKU aTOMHOTO sijipa. M30Tomsbl.

CaoiicTBa ¥ IPUPOJIA SAAEPHBIX CUJI. JHEPTHUS CBS3H SIEP.

SnepHble peakuy U 3aKOHbI COXPAHEHUS.

Bo3MOXHOCTh BBIZICNIEHUSI SHEPTrUU IpPHU PpPEaKUUAX JeNICHUs TKENbIX M CHHTE3a JIETKUX sjep.
PannoakTuBHOCTH. 3aKOH paJIMOAKTUBHOTO pacnaaa. AKTUBHOCTh PaJIMOAKTHBHOTO BELIECTBA.



3aKOHOMEPHOCTH U MPUPOAA O ¥ -paclaoB U Y-U3TyUEHHUS] aTOMHBIX SAEP.
S nepHble peakuuu.

Kocmuueckoe nznmydenrne. MIOOHBI 1 ME30HBI.

Tunel B3aMMOJAEHCTBAN 3JIEMEHTAPHBIX YaCTHII.

YacTuiibl 1 aHTUYACTULBL. | HTIEPOHBI.

Knaccudukanus snemenTapHbix yactuil. KBapku.

IIpumepHble 3ana4n:

1. CrygeHT mpoexan MOJOBHHY MYTH Ha BEIIOCHIIENIE CO CKOPOCThIO v; = 16 km/4. Jlanmee mOMOBUHY
OCTaBILIErOCsl BPEMEHH OH €Xall CO CKOPOCThIO V2 = 12 KM/4, a 3aTeM J10 KOHIIA IMyTH IIEJ MEeIIKOM
CO CKOPOCTBIO V3= 5 KM/4. ONpeaenuTh CPeIHIO CKOPOCTh ABMKEHHS CTYJICHTA Ha BCEM ITyTH.

2. Slnpo maccoif m = Skr 6pocaroT o yriioM a = 60 ° kK TOpU30HTY, 3aTpaduBas pu 3ToM padoty 500
JIx. IIpeneOperasi COMpOTHUBICHUEM BO3/yXa, ONPENETUTh: 1) depe3 Kakoe Bpems ¢ siApo yhajaeT Ha
3eMITIO; 2) KaKOE pacCTOSIHUE S TI0 TOPU30HTAIIA OHO MPOJICTHUT.

3. Bo ckonpko pa3 yBenuuMBaeTcCs MPOAOKUTEIBHOCTh JKU3HH HECTaOWIbHOM YacTulbl (MO Yacam
HETIOBMYKHOTO HAOJIOIaTeNs ), €CJIM OHA HAYMHAET JIBUTATHCS CO CKOPOCTHIO, cocTaBJstomend 99%
CKOpOCTHU cBeTa?

4. Ta3 mpu 300 K 3anumaer HekoTOpblii 00BbeM. [lo KakoW TemmepaTypbl ero CieayeT OXJIaJUuTh
n300apHO, YTOOBI 00bEM YMeHbIIMICH Ha 25 %?

5. WneanbHblii ra3 CKald H30TEPMHUYECKH TaK, YTO €ro oObeM yMeHbIIWiICS B 4 pas3a, a 3areM
1300apHO PaCIIMPUIIU JI0 TIEPBOHAYAIBHOTO 00beMa. HailiTh oTHOIIEHHE HAaYaJIbHOW TEeMIIEpaTyphI
ra3a K ero KOHe4HOu TeMIiepaType.

6. Ilnockuii BO3MYIIHBIA KOHAEHCATOP 3apsSAWIIM J0 HEKOTOPOM pPa3HOCTH MOTEHUIUAIOB. 3aTeM
KOHJIEHCATOp, HE OTKIIYasg €ro OT HWCTOYHHKA HANpPSHKEHUs, 3alOIHWIM  JUAIEKTPUKOM.
Onpenennre AUAIEKTPUYECKYIO TMPOHULAEMOCTh JAMDJIEKTPHUKA, €CIM OTHOLIEHUE 3apsaa
BO3YIIHOTO KOHJIEHCATOpa K 3apsily KOHAEHCAaTopa ¢ JUIEKTpUKOM paBHo 0.25.

7. BonbTMeTp, COENMHEHHBINA NOCIENA0BATENBHO C conpoTuBieHneM Ri = 10 kOM, npu BKIIIOYEHUH B
cetb ¢ HampsbkeHueM Up = 220 B, nokaseiBaer Hanpspkenwe U; = 70 B, a coennHeHHBIH
IIOCJIEZI0OBATENBHO € compoTuBieHHeM Rj, mnokaspiBaer Hampspkenue Uz = 20 B. Haiigure
cornpotusiieHue R;. BHyTpeHHUM CONMpPOTHBICHUEM UCTOYHUKA IPEHEOPEYb.

8. DJNEeKTpOH JABUXKETCA B BAKyyM€ B OJJHOPOJHOM MarHUTHOM IOJI€ C UHAYKIUEH, paBHOU 5 MTi; ero
ckopocTh paBHa 1.0-10% kM/c U HampaBieHa MepHEeHAMKYISPHO K JTHHUAM MArHUTHOH MHIYKIUH.
Omnpenenure cuily, IEHCTBYIONIYIO Ha 3JIEKTPOH, U PaNyC OKPYKHOCTH, 10 KOTOPOU OH JIBUXKETCSL.

9. Teno maccoii m = 5 Kr coBepIaer 3aryxaromme kojebanus. B teuenue Bpemenu t= 50 ¢ teno
notepsiiio 60% coeit sneprun. Onpenenure KOAPGUIUEHT CONPOTUBICHUS CPEJIBI T.

10. lniuaa A 2JI€KTpOMarHUTHOM BOJHBI B BaKyyMe, Ha KOTOPYIO HACTpOEH KoyieOaTeabHBI KOHTYD,
paBHa 12 M. [IpeHebOperast akTUBHBIM COMPOTUBICHUEM KOHTYpa, ONPEISIUTh MAaKCUMAaTbHBIN 3apsi

qm Ha O0KJIaJIKaX KOHACHCATOPA, €CIIM MaKCUMalbHAasl CUJa TOKa B KOHType Im= 1 A.

11. Ha menp wmmpuHoil a=0,/ M HOpPMadbHO MaJaeT NapaUIEIbHBIA IYYOK CBETa OT
MOHOXPOMATHYECKOTO HUCTOYHUKA (A=0,6 wmxm). Onpenenutb MHUPUHY L LEHTPaIbHOTO
MakcuMyMa B AU(PPAKIMOHHON KapTUHE, MPOEHUPYEMOM C IMOMOIIBI0 JIMH3BL, HaXOAsIIehcs
HEMOCPEACTBEHHO 3a IIEJbI0, Ha 3KpaH, OTCTOSIIUIN OT JIMH3bI HA PACCTOAHUU h=1 M.

12. TlapannenbHbIi MyYOK CBETA MaJIa€T HOPMAIBHO HA MIIACTUHKY U3 MCJIAHJICKOTO IIMAaTa TOIIIUHON
50 MKM, BBIPE€3aHHYIO MapajluieIbHO ONTHYECKOM ocHu. [IlpuHHMMas mokazaTtenu NpeToMIICHUS
WCJIAaHJICKOTO IIMaTa JJisi 0OBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JIy4eil COOTBETCTBEHHO N, = 1.66 1
ne = 1.49, onpenenure ONTUYECKYIO Pa3HOCTh X04a 3TUX JIydeH, MPOIISANINX YepPe3 MIACTUHKY.



[Tpumep Ounera i 3a4era.

®denepaibHOE areHTCTBO CBS3U
VYpanbckuil TEXHUYECKUIA UHCTUTYT JK3aMeHAIMOHHBII OnJieT YTBEPXJAIO:

CBsI3M U MHPOpMATHKH ((rnmra) Ne 17 3aB. xadenpoit BMud
®OI'bOY BO "Cubupckuit
TrOCY/apCTBEHHBII YHUBEPCUTET M0 JUCHUIIINHE «PH3HKa» «_04 » centsops 2023 r.
TEJIEKOMMYHHKALUH 1
nHpopMaTHKH"
B T. Exarepun0ypre (YpTUCU
Cubl'YTH)

Hampasnenue 09.03.01 Ipodwns IIporpammHoe oGecriedeHue CPEeACTB BRIYMCANTEIBHON TEXHUKH 1

ABTOMATH3MPOBaHHbIX cucTeM YpoBeHb bakanaspuat ®akynerer UNnY xypc 1 cemectp 1

1. OcHOBHBIE XapaKTEPUCTUKNA KHHEMATUKNA MaTePHAIbHON TOUKH: TPACKTOPHS,
nepeMelleHne, paguyc-BeKTop, CKOpoCThb, yckopenue. HopmansHoe n

TaHT€HUUAJBHOE YCKOPEHHUS.
3aoaua. Touka M JABWXKETCS TO COHPATUd C TOCTOSHHOW TIO BEJIWYUHE

CKOPOCTBIO B HAIPABJIICHWM, YKa3aHHOM cTpenkod. IIpu stom BennunnHa M
HOPMAaJIBHOTO YCKOPEHHUH. . . =
1) yBenuuuBaeTcsi  2) yMEHbILIAETCS 3) He u3MeHsercs 4) paBna 0

2. IlepBoe Hayano TEPMOJAUHAMHUKHU U €0 MPUMEHEHUE K U30IIPOLIECCAM.
3aoaua. Kucnopon non nasnenuem 0.2 MIla B o6beme 1 M> cHavaia HarpeBaroT MpU MOCTOSIHHOM
JABJIEHUH 70 3 M, a 3aTeM IpH MOCTOSHHOM oObeMe 10 AaBineHus 0.5 MIla. Haiitu usmenenue

BHYTPEHHEHN SHEPIUU raza.

[Toanuces npenonaBaresns Kopsikosa I.I1.

[Tpumep OuneTa Ui yCTHOTO SK3aMeHa.

denepanbHOE ar€HTCTBO CBA3H
VYpanbckuil TEXHUYECKUIA UHCTUTYT JK3aMeHAMOHHBIH OnJieT YTBEPXJAIO:

CBsI3M U MHPOpMATHKH ((rnra) Ne 15 3aB. xadenpoit BMud
OI'bOY BO "Cubupckuit
TrOCY/apCTBEHHBII YHUBEPCUTET M0 JUCHUIIINHE «PH3HKa» «_04 » despans 2024 r.
TEeJIEKOMMYHUKAIUNA U
nHpopMaTHKH"
B T. Exarepun0ypre (YpTUCU
Cubl'YTH)

Hampasnenue 09.03.01 Ipoduns IIporpamMmmHoe oGecriedeHue CPEeACTB BRIYUCANTEIBHON TEXHUKH 1
ABTOMATU3MPOBAHHbBIX cucTeM Y POBeHb bakanmaBpuar ®akynsrer MUY kypc 1 cemectp 2

1. MarauTHOeE moJje U ero XapaKTCPUCTHUKU: UHAYKIHA, HANIPAKCHHOCTDb, CUJIOBBIC JINMHUU.

3aoaua. MarauTHas THAYKIUS OJTHOPOIHOTO MarHUTHOTO noJist paBHa 0.5 Tin. Onpenenure moTok
MarHMTHOM MHAYKIMH Yepe3 TOBEPXHOCTH IUIOMAbI0 25 ¢M?, PaCIoI0KEHHYIO
MEePIEHUKYIISIPHO JTUHUSM MarHUTHON HHAYKIMH. Uemy OyaeT paBeH MOTOK BEKTOpa
MarHMTHON MHIYKLUH, €CJIU IOBEPXHOCTh OBEPHYTH Ha yroi 60° oT nepBOHaYaJIbHOTO
MTOJIOKEHUS?



2.

Chopmynupyiite meopemy I 'aycca 1iis 31€KTPOCTATHUECKOTO TOJIS B BAKyyMe.

Mexay KakuMH BEIMYMHAMH YCTaHABIIMBAET CB3b 3Ta Teopema? KakoB ee puznueckuii cMbica?
3aoaua. Jlana cuctemMa TOYEUHBIX 3aps/IOB B BaKyyMe U
3aMKHYThIE MOBEPXHOCTH S1, S» U S3. [IoTOK BekTOpa
HaIpPSHKEHHOCTH JIEKTPOCTATUYECKOTO TOJI OTJIMYEH OT
HYJIA 4epes...

*+q 1) moBepxHOCTH S3  2) MOBEPXHOCTH Sz U S3
3) moBepXxHOCTh S1  4) MOBEPXHOCTH S>
5) apyroii BapuaHT OTBETa

w

*-q

3. Hcrounuku Toka. J.1.c. 3akoH OMa Jyisi 3aMKHYTOM 1EMH.

3aoaua. Tlpu 3aMbIKaHUK UCTOYHUKA HIIEKTPUUYECKOTO TOKA Ha comnpoTtuieHue 10 OM 1o nenu teuet
Tok 10 A, a mpu 3aMbIkaHuu Ha conpoTuBiieHre 4 Om uaer Tok 16 A. Haiinute BHyTpeHHEe
conpotusieHue u JJ]C uCTOUYHUKA TOKA.

[Toanuces npenonaBaresns Kopsikosa I.I1.

bank KOHTPOJIBHBIX BOIIPOCOB, 3aI[aHHﬁ U HHBIX MATCPUAJIOB, HCIIOJIB3YCMBIX B IIPOLIECCEC

MPOLEAYP TEKYHIETO KOHTPOJISI M MPOMEKYTOYHON aTTECTAllMM HAXOAWUTCS B yU4eOHO-METOTUYECKOM
KOMIUIEKCE TUCHMIUIMHBI W/WIM TIPEACTABIECH B AJIEKTPOHHOW HH(OpMAIMOHHO-00pa30BaTEIbHON
cpene mo URI: http://www.aup.uisi.ru.

3.4 Meroauyeckue MaTepuaJibl MPOBeAeHUS] TEKYLIero KOHTPOJS W NPOMEKYTOYHOM
arrecTaluu 00y4arOIMXxcst

Hepequb MCTOAUYCCKUX MATCpHAJIOB [JId MNOATOTOBKHM K TCKYHWICMY KOHTPOJIIO U

MIPOMEXYTOUHOM aTTecTaluu:

1.

2.

2.

3.

Mertoanuyeckre yKa3aHUs IO BBITOJHEHHIO JIA0OPATOPHBIX PAa0OT MO AUCHUILTUHE «DH3UKa»
MPEACTABIICHBI B JIEKTPOHHO-UH(POPMAIIMOHHON 00pa3oBaTeabHO# cpene u aoctynHbl mo URL —
(http://aup.uisi.ru/3817761/ ).

[lepeueHsb BOMPOCOB K AK3aMEHY MPEACTABIEH B AJIEKTPOHHO-MH(POPMAITMOHHON 00pa3oBaTeNbHOM
cpene u goctymnubl o URL — (http://aup.uisi.ru/3817769/ ).

[IpakTrueckue 3aHATHS MO AUCHUIUIMHE. 3aJaHus, Ha BBINOJHEHUWE WHJMBHUAYAJIbHBIX 3aJaHU,
MPEACTABICHBI B 3JIEKTPOHHO-MH(GOPMAIIMOHHONW 00pa3oBaTesbHOM cpeae u goctynHbl mo URL —
(http://aup.uisi.ru/3817763/ ).

CamocTtosTenbHas paboTa Mo IUCHUIUIMHE. 3aJjaHusl, Ha BBIIIOJIHEHUE CAMOCTOSITEIbHON paboThI,

MPEJICTABJICHBI B 3JICKTPOHHO-UH(DOpPMAIIMOHHOM 00pa3oBaTenbHO# cpene u poctynHbl mo URL —
(http://aup.uisi.ru/3817765/ ).



