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1. ITACHOPT MPOT'PAMMBI Y[
1.1.1]enu u 3a0auu, peszyrbmamvl océoenus (3HAHKS, YMCHUS)

emu:

- OCBOCHHE 3HaHHI O (DyHTaMEHTaJbHBIX (DM3UIECKUX 3aKOHAX M TMPHHIMIAX, JIS)KAIIUX B OCHOBE
COBpeMEHHOM (DIBMYECKONM KapTUHBl MHUpa; HAUOOJIee BaXKHBIX OTKPHITHSIX B 00JacTH (PMBUKH,
OKA3aBINHX OMNpENEeISIONiee BIMSHUE HA Pa3BUTHE TEXHUKH W TEXHOJOTHM; METOAaX HAYYHOTO
TIO3HAHUSI TIPUPOJIBI;

- OBJIQJICHUC YMCHMSIMU TPOBOIUTH HAOJIIOACHMUS, IUIAHUPOBATH M BBINOJIHATH SKCIICPUMECHTHI,
BBIJIBUTATh THUIOTE3bl W CTPOMTH MOJIENHM, TNPUMEHATH TMOJMYYCHHbIC 3HAHMA T0 (EBUKe IS

OOBSICHEHMST  PAa3HOOOpPA3HbIX (M3UUECKHX SIBJICHWA M CBOWCTB BEIIECTB; MPAKTHICCKHU
WCTIONh30BaTh  (DMBMYECKHWE 3HAHWSA; OICHUBATh JJOCTOBEPHOCTh €CTECTBEHHO - HAyYHOU
uH(OpMaImy;

- pa3BUTHE TMO3HABATENHHBIX HHTEPECOB, HMHTEIUICKTYallbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
nporecce MNpUOOpPEeTeHUS 3HAHMH W yMEHMH 10 (U3MKE C WCIOJIb30BAHUEM  Pa3JIMIHBIX
UCTOYHUKOB MH(OPMAIMU M COBPEMECHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHH;

Sagaun:

- BOCTHMTaHWE YOEKICHHOCTH B BO3MOXHOCTH TO3HAHHMS 3aKOHOB TPHUPOJIBI, WCIOIb30BAHUS
JNOCTIDKCHH (UM3WMKM Ha Olaro pa3BUTHA YEJIOBEUYECKOM I[MBWIM3ALMK; HEOOXOIMMOCTH
COTpYAHMYECTBA B TMPOIECCE COBMECTHOTO BBIMONHEHHS 3a7ad, YBa)KUTEILHOTO OTHOLICHUS K
MHCHUIO OIMOHEHTA TpU OOCYKICHMM TPOOJIEM €CTECTBCHHO - HAYYHOTO COJICPXKAHUSA;
TOTOBHOCTU K MOpaHBHO-BTquCKOﬁ OIICHKEC WHCIIOJIb30BaHMA Hay‘IHI)IX I[OCTI/DKCHHﬁ, LIyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTY OKPYXAIOIIEH CpPEIbI;

- WCTONIb30BaHWME TPUOOPETEHHBIX 3HAHMA W YMEHHH U pelIeHHS MPaKTHUECKUX 3a/ad
MOBCETHEBHOM  KI3HM, oOecrieueHuss O€30MacHOCTH COOCTBEHHOM JKM3HHM, pAlMOHAJIBHOTO
TPHUPOJIOTIONIH30BAHUS W OXPaHBI OKPYKAIOMICH Cpelbl W BO3MOXKHOCTH TPUMCHCHHS 3HAHUN TIPH
pelicHAN 3aJ1a4, BOSHUKAIONHMX B TIOCIICAYIONICH POQeCcCHOHATEHON eATEIILHOCTH.

B pamkax nporpaMMbl yuyeOHOH AMCUMIUIMHBI OOYYalOUIMMUCS OCBaMBAIOTCS yMEHUS WM 3HAHWA,
KOMTIETCHIMN

Kon VYMmenus 3HaHus

KOMIICTCHIIN

- T0JIb30BaTHCSI HEOOXOAMM O
y4eOHOI U CIpaBOYHOHN JIUTEpaTypoil;
- HCTMONB30BaTh 3aKOHBI (PM3HWKU TIpU
O0BSICHCHUM Pa3NIMIHBIX SBJICHUIL;

- IBYYEHHBIX 3aKOHOB M C
MPUMEHEHNEM W3BECTHBIX (hOPMYIT;

- TOJB30BaThCA  MexayHapOaHON
CUCTEMOM €JIMHWL] T[pU  PELICHUU
3a/1ad4;

- TIEPEBOAUTH EIUHMIBI (PU3NYECKUX
BemunH B equanpl CU;

- B X071€ 1a00paTOPHBIX 3aHATHIL:

a) IpUMEHATH NpaBWIA TEXHUKU
0€30MacCHOCTH TP OOpaIllCHUH C
dmryecKkuMu npudopaMu u
000py10BaHUEM

0) IIaHUpPOBATh MPOBEJCHHE OIBITA;
B) COOMpaTh YCTAHOBKY MO CXEME;

I') MPOBOAUTH HAOJIIO/ICHNS,

- OCHOBBI TeOpuH Kypca (IBHKH, 00O03HAYCHHS
u equanibl Qrmaeckux BemmanH B CU;

- TEOpeTHYeCKHe H  OSKCIIepHMEHTaJbHbIe
METO/bI (PU3MUECKOT0 UCCJIIEI0OBAHM;

- ¢m3MyecKii  CMBICT ~ YHUBEpCAJIbHBIX
(IBUYECKUX KOHCTAHT;

- 0 QMBUYECKUX SIBIICHUSIX:
a) TpU3HAKU  SIBJICHUS,
00HapyXUBaeTCH,

0) YyCIOBWS, TP KOTOPBIX TMPOTEKAET WIN
(buKCUpyeTCs SBJICHHE;

B) IpUMEpbl  HCIOJIb30BAHMA
MPAKTHUKE;

- 0 PUMBUYECKHX OIbITAX:

a) IeJlb, CXeMY, X0l ¥ pe3yJIbTaT OIbITa;

- 0 (IBUYECKUX TOHATWIX, (UBHUIECKHUX
BEJIMYMHAX:

a) onpejieNieHUe, MOHATHE BEJMYMHBI;

0) dopMyJbl, CBA3BIBAIOIIKE JTAHHYIO BEJIMYHHY

o KOTOpPbBIM  OHO

SABJICHUA Ha
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J)CHUMATh TIOKa3aHWs C (IBUYIECKHX
TIPHOOPOB;

€)COCTAaBJIATh TAOJMIBI 3aBUCHMOCTHU
BEJIMYMH W CTPOUTH TpaduKy;

C Apyrumy;
B) €JIMHUIIFI M3MEPCHUS,
I) CIOCOOBI M3MEPEHUS;
- 0 QMBUYECKHX 3aKOHAX:

K)OIICHIBATh u BBIYHUCIIAITH | Q) (bOpMyITHPOBKY u MaTeMaTHIECKOe
TIOTPEIITHOCTH M3MEPEHUI; BBIPQ)KEHHE 3aKOHA,

3)COCTaBJIATh OTYET U JIeJaTh BEIBOALI | 0) OITGITHI, MOATBEPKIAOLLUE ero
TI0 MpoJIeJIaHHON paboTe CTIPaBEIJIMBOCT;

B) IPUMEPBI NIPUMEHEHUS;

I') yCIOBUS TPUMEHUMOCTU;

- 0 QVBUYECKUX TEOPHSX:

a) ONBITHOE O0OCHOBAHHE TEOPHH,

0) OCHOBHBIE (POPMYJIBI, TTOTIOKECHHS

B) 3aKOHbBI, IPUHLIMIIBL;

I') yCJIOBUS TPUMEHUMOCTH,

- 0 mpuOopax, MeXaHW3Max:

a) CXeMy YCTpPOMCTBA W NIPUHITUTT JEUCTBHS;
0) Ha3HaUEHHUE, IPUMEPBI NIPUMEHEHHS

1.2.Mecmo oucyunnunwvt 6 cmpykmype IITICC3.
[Tporpamma yueOHOU aucimiviiHbl «Dm3uka» pa3padoTaHa HA OCHOBAHMM TIPUMEPHOI paboueit
nporpaMMbl 0011Ie00pa3oBaTebHON yaeOHON TUCTMITTHHEI «Dm3uka» i npodeccruoHa b HhIX
00pa3oBaTEeNIbHBIX OpraHm3alid, pacCMOTpeHHOW Ha 3acenanuu Ilenarormueckoro coeta ®I'BOY
JITIO UPIIO (ITporokon Ne 13 ot 29.09.2022r.) u yTBepkAeHHON Ha 3acenanni CoBeTa Mo OLCHKE
CONepKaHMsI Y KaueCTBa MPUMEPHBIX padouuX mporpaMM 00IIeo0pa3oBaTeILHOTO U COIMATIBHO-
rymanurapHoro 1mksioB CITO (ITporokom Ne 14 ot 30.11.2022r.).  IIporpamma yueOHOi
TUCTMITIMHEL  «Dr3uKay TpeHa3HAueHa NI M3yd9eHusT (PM3HKH B MpogeCcCHOHATBHBIX
obpasoBaresbHbIX oprammsamsax CIIO, peamByronmx 00pa30BaTENbHYIO IPOIPAMMY CPEIHETO
001Iero oOpa3oBaHUsI B MPeJIesiax OCBOSHUSI OCHOBHOW Mpo(heCCHOHATLHON 00pa30BaTeIbHOM
nporpaMMbl CITO Ha 6a3e OCHOBHOTO 00111ero 00pa3oBaHKs NpU MOATOTOBKE CIEIMAINCTOB
CpEJTHEro 3BEHa B YACTH OCBOCHHUS 00IIE00Pa30BaATEILHBIX JUCIIIUTHH.

1.3.Koauuecmso uacos na oceoenue npozpammul
MaxkcumanbHasi yueOHast Harpy3ka oOyuatonmxcst 117 gac., B ToM dwmce:
00s13aTeNbHas ayAuTopHas yueOHas Harpy3ka oOydarommxcst 117 gac.;
caMmocTosTeNbHas pabora ooydarommxcs 0 gac.
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2. CTPYKTYPA U COJAEPKAHMUE Y]
2.1.06vem u 6udvl yuebnotl pabomol

By yueOnol paboThl OO6wem yacoB
MakcumaibHas yuye OHasi Harpy3Ka (Bcero) 117/117*
Oo6s3aTe ibHas AayIUTOPHAA yue OHasi HArpPy3Ka (Bcero) 117/117*
B TOM YHCJIE:
TEOPETHIECKOE 00yUCHHUE 97/97*
nabopaTopHbie PabOThI 20/20*

MPAKTUIECKIEC 3aHATHUS -
KypcoBasi pabota (IpoeKT) -
CamMocTosiTe JIbHasi padoTa o0yyawiuxcs (Bcero) -
B TOM YHMUCJIC: -
- pabota HaJ KypcoBOil paboTO# (TIPOSKTOM )

- YKa3bIBAIOTCS JPYTUe BUIbI CAMOCTOSTEILHOU PaboThI: -

e [IpopaboTka yueOHOro MaTepualia ¢ UCIOJIb30BAHAEM PECYPCOB YUeOHO-
METOIMIECKOro ¥ MHPOPMAIMOHHOTO 00€CTICUCHIUSI TVCIMIUTUHBL;

e [loAroTOBKa K YCTHOMY OMpPOCY;

¢ [IoATOTOBKA K TECTHUPOBAHUIO;

o [ToATOTOBKA K BBITIONHEHUIO J1a00OpaTOPHBIX padoT;

e [ToaroroBka k cnade AudGepeHIMPOBAHHOTO 3a4eTa

Texywuii KOHmMpOJb: KOHTPOIb HAJ BBITIOIHEHUEM JIAOOPATOPHBIX pa0dOT, TECTUPOBAHUE, YCTHBIM

OTpOC, pEIICHUE 3aa4

Ilpomesrcymounas ammecmayus: IudhepeHIMpoBaHHBIN 3a4eT

* B ciyuyae HEOOXOJMMOCTH HCIONB30BAHUSI B y4€OHOM TIPOLIECCE YACTHYHO/ MCKITIOYUTEIHLHO
JTUCTAHIMOHHBIX ~ 00Pa30BATENBHBIX TEXHOJIOTHIA - KommiecTBO dYacoB paborer [ITIC ¢
00y4JaronmMMucs B JUCTAHIMOHHOM (opMaTe ¢ MPUMEHEHHEM 3JICKTPOHHOTO O0YYEeHHS.
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2.2. Temamuueckuii n1an u cooepaicaHue

HaumeHnoBanue Conepxanne y4eOHOr0 MaTepHalia, JJa0OpaTOpHbIe M NMPAKTHYECKHE PadoThl, Oo0Bbem yacoB YpoBeHb ®opma
pa3aesioB M TeM caMocCTosITeJIbHasA padoTa 00y4aronmxcs, KypcoBoi IPoeKT OCBOEHHSA TeKyLIero
KOHTPOJIsSA
BBenenne 4
CopepxaHue yueOHOro Mmarepuaa
4
1.®u3uka — Hayka o mpupone. Dusuka v Texauka. Ousnka u actpoHomus. [loHsATHE 0 hHU3HYEcKOl KapTHHE VYceTHbIi onipoc
MHupa. 2
JIaGoparopnas pa6ora Ne 1 2
«M3yueHne 3Be31HOTO HeOa ¢ ITOMOIIBIO TIOIBHKHON KapThi»
TeopeTtryeckoe 00ydeHHne 2
JlaboparopHsie padoThI -
[IpakTrueckue 3ausTUSA -
CamocTosTenbHasi paboTa 00yYaroIMXCs: YCTHBIN OIIpOC
[MpopaboTka yueOHOTO Marepualia ¢ UCIOJIb30BAHUEM PECYPCOB YU eOHO-METOAMUECKOTO 1 -
1H(} OpMALMOHHOTO 00eCcTIeUe HUSI M CLIUTIITMHBI
IlonroToBka K yCTHOMY OIIpocy
Ioaroroska k 1 ¢ epeHIupoBaHHOMY 3a4 €Ty
Paznenl. 22
MoJiexynsipaasi
¢usuka u
TepMOIMHAMHKA
Tema 1.1. ConieprkaHue y4eOHOro Marepuraia
OcHOBBI 8
MOJIEKYJISIPHO- 1.0Ocuosubie nonoxenust MKT 1 nx onbrtHoe 060cHOBaHKe. CHIIBI M 9HEPT s MOJICKYISIPHOIO 2 YcTHbI# ompoc
KARETIIeCKOl B3auMoJiericTBHsL. CKOPOCTH IBIKEHHS MOJIEKYI U UX u3Mepenue. Oneit Llrepna. Macca u pa3mepsl
Teopuu MOJICKYJL HOUCTOSIHHaH ABoraJipo. _
2.UneanpHbli ra3. [lasnenue raza. [lonsTie Bakyyma. M exaBe3Hblii ra3. OCHOBHOE YpaBHCHHE
MOJIEKY AP HO-KMHETHYECKON TeOPHH UAeaILHOro ra3a. Temmeparypa kak Mepa cpeiHei KHHETHUEeCKO
HHEPTUH XA0 THYECKOTO IBMKEHUS M OJIEKY JI.
3.Ypasuenue Krmanetipona-Mennerneena. M3omnpomnecch n ux rpaduxu. TepMoauHaMIdecKast [Kana
TeMuepaTyp. AOCOOTHLIA HY JIb.
Teopemnueckoe 00yueHne 6
JlaGopaTopHbIe PadoThI 2

Ne 2 «IIpoBepka 3akoHa boins-Mapuorray

[Ipakmnueckue 3aHATUS

CamocTosiTenpHas paboTa 00y YarOIIHXCS:

YcTHBIHM onpoc
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IMpopabotka yueOHOTO Marepuaa ¢ UCIOJIb30BAHIEM PECYPCOB YU eOHO-M €TOIMYECKOTO U
UH()OPMAIMOHHOTO 00eCTICUSHIS IUC U TN HBIL

IToAroToBKA K yCTHOMY OTIPOCY

IonrotoBka k i ¢ ep eHIMPO BAHHOMY 324 €Ty

Tema 1.2 ConeprxaHue yueOHOTro Marepuaa
OcHOBBI _ _ 6 _
TepMOIMHAMHKH 1.M3meHeHne BHY TpEHHEN YHeprumrasa B npouecce Terioo0MeHa 1 coepuiaemoi pabotst. [lepsoe Hauaso YcTHBIH ompoc
TepMoaHaMuKu. Pabota raza npu u300apHOM U3MEHEeHHH ero 00beMa. A tnabaTHbId ipouecc. [ [pumenenune TectupoBaHue
MIEPBOTO HaYyaja K M30IPOIeccaM.
2.HeoOpatuMocTh TeruoBeIX IpoteccoB. [IoHsTIE 0 BTOpOM Hay e TepM OMHAMUKH.
3.IIpunHuun aeiicTeus TernioBo i MamuHbL [loHsTre 0 ke KapHo. KT TeruioBoro qpuratessi.
Teopetnyeckoe oOyueHue §
Jlaboparopublie paboThI -
[IpakTnaeckue 3aHATUSL -
CamocTosTenpHas paboTa 00yYarOIIHXCS: - YCTHBIN OTIpOC
ITpopaboTka yueOHOTO MarepHaa ¢ UCIOIb30BaHIEM PECyPCOB yIEOHO-M €TOJUISCKOTO U
HH(} OPMAIIMOHHOTO 00 eCTICUCHISI JIUCITUTTHHBI
[ToaroToBka K yCTHOMY OTIpOCY
IMoarotoBka k mud ¢ ep eHIMpPoBaHHOMY 3a4eTy
Tema 1.3 CopepxaHue yueOHOro Mmarepuaa
ArperarHsie 8
COCTOSIHMSE LTlonsartue ¢a3bl BemecTa. HachIeHHbIH Tap 1 €10 CBOHCTBA. KuneHne. 3aBUCUMOCTh TEMITEPary bl YCTHBIN OTIpOC
BelecTBa I KHIICHHS 0T JaBNeHHs. Kpuiieckoe cocrosHue Bemecsa. XapakIepueTHka XUAKOTO COCTONHHS BEIECTBA.
tbazobie 2.Kpncmmmqe01<oeu COCTOsIHIE BerecTsa. THIIbI CBA3CH B KPHCTAIUIAX, BH/IbI KDHCTAIUIHICCKUX CTPYKTYP.
MexaHndecKre CBOMCTBA TBep ABIXTelL. 3aKkoH [ yka. TemnoBoe paciypeHie TBEpABIX TEI U KHUIKOCTCH.
nepexoabl [TnaBieHre ¥ KpUCTAIIHM3AIHsI. 3aBUCHMOCTh TEMIICPATYPbI IJIABJICHHUS OT IABJICHUSI.
TeopeTtrueckoe 00yueHne 4
JlabgopaTopHble padoThI 4
Ne 3 «OnpeneneHre 0THOCUTEIbHOM BIAXKHOCTH BO3/Iy Xa»
Ne 4 «Onpenenenne ko3 GpOUIMEHTAa HOBEPXHOCTHOIO HATSHKEHHS YKHIKO CTIDY
Ipaxtnueckue 3aHATUSL -
CamocTosTensHast paboTa 00ydJaroImxcs: - YeTHBIH ompoc
[popaboTka yueOHOTO MaTepualia ¢ UCIOJIb30BAHUEM PECYPCOB YUEOHO-METOAMIECKOTO 1
UH( OpMAIIMOHHOTO 00ecTIeYeH S U CITHILTIHEL
[MoaroToBKa K yCTHOMY OIIPOCY
IorotoBka K i ¢ ep eHIMPOBAHHOMY 324 €Ty
Pa3nen2.
OCHOBBI 56
3JIEKTPOIMHAM U
K1
Tema 2.1 CoieprkaHue yueOHOro Marepuaa
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JJeKkTpHYecKoe
noJse

10

1.5IBneHue »neKTpU3aLIH TeJ1. DJIEKTP U eCKHUi 3apsi. 3aKOH COXpaHESHUS SJIEKTPUYECKOTO 3apsia.
BzanmopeiictBrue ToueuHbx3apaa0B. 3akoH Kynona. Dnekrpuyeckas HOCTOSIHHASL.

2.DnexTpudeckoe1moie. Hanp syke HHOCTB 3JIEKTPHUESCKOTO IO [ [pHITHIT Cy TIepITo3UITHN 3JIEKTP MUESCKHUX
noJsieit. PaboTa mo nepememnienuto3apsina. [lotrenman u pazHocts moteHnuanos. [ loBepxaocTr paBHOTO
noTeHuuana. CBsizb MeXy HAIIPSYKEHHOCTBIO U pa3HOCThIO IO TEHIUATIOB.

3.IIpOBOTHUKH U IUDJICKTPUKH B DJIEKTPUIECCKOM 0JIe. JTU3ICKTpHd eCKasl TP OHUIIAEMO CTh CPEJIbI.
Tlostpu3anust [UDJIEKTPUKOB. DJIIEKTPOCTATHUECKA 3a1I[UTA.

4.3nextpoeMkocTh. KoHeHCaTO phl M X COeAMHEHUE. DHEPIHsI SJIEKTPUIECKOTO MOJIST 3aPsKEHHOTO
KOH/IEHCATOpA.

YcTHBI onpocC
TectupoBaHue

TeopeTnueckoe 00y UeHIe

JlagopaTtopHbie padoThI

No 5 «OnpenenieHue 3JICKTpMIECKON €M KOCTH KOHJICHCATOPay

Hp AKTUYCCKHC 3aHATHUA

CamocTosiTenbHas paboTa 00yUarOIXCS:

IMpopaboTka yueOHOTO MarepHaa ¢ UCIOIb30BaHIEM PECyPCOB yIeOHO-M €TOIMIECKOTO 1
HH(} OPMAaIIMOHHOTO 00eCTICUCHHSI JIUCITUTTHHBI

[loaroToBka K yCTHOMY OTIpOCY

IToaroToBKa K 1 ¢ epeHIMPOBaHHOMY 324 €Ty

YcTHBIN O1IpOC

Tema 2.2
3aKoHbI
IOCTOSIHHOT' O
TOKA

CopepxaHnue yueOHOro Mmarepuasa

18

1. ®usnueckue 0CHOBBI TPOBOAMMOCTH METAILIOB. [10CTOSIHHBIN 3JIEKTP HUECKU I TOK, €T0 XaPAKTEPUCTUKH.
VYcnoBus, He0OX0 AMMble [T BOSHUKHOBEHHS TOKa. DJIEKTPOIBIIKYIIas crila. 3akoH OMa it y4acTKa et
¥ 3aMKHyTo# 11er. ConpOoTHBIIEHNE KaK SJIEKTPHY eCKast XapaKTepUCTHKA pe3ncTopa. 3aBUCHMOCTb
COTIPOTHUBIICHUS pe3ucTopa oTTeMIepary pel. [lonstue o cepxiiposogumocty. [loce nopatensHoe n
MapajuIeIbHO e COCIMHEHHE PE3UCTOPOB H ICTOYHHIKOB TOKA.

2.PaboTa 1 MOIITHOCTH IMOCTOSIHHOTO TOKA. Y CJIOBUS MOy eHUS] MAKCUMAITbHO M MOTIIHOCTH BO BHEIITHEH
uenu. 3akoH Jxoyns-Jlenna.

YcTHBIN O1IpoC
Pemrenue 3amau

Teopernueckoe 00ydeHHe

JlagopaTopHble padoThI

Ne 6 «Onpenenenne D/1C v BHYTpEHHETO CONPOTUBICHHS HCTOYHHKA DJIEKTPUYECKON SHEPTUNY

Ne 7 «OnpeneneHue y 1eIbHOro COMPOTUBIIEHUS! IPOBOITHUKA)

Hp AKTUYCCKHMC 3aHATHUA

CamocTosTenbHasi pabota 00yYaroIMxcs:

IMpopaboTka yueOHOTO Marepraia ¢ HCIOJIb30BaHUEM PECYPCOB YIEOHO-M €TOIUIECKOTO U
UH( OpMAITMOHHOTO 00 ecTIeYeH S U CITHILTIHEL

[ToaroToBka Kk yCTHOMY OIIpOCY

IMoaroToBKa K 1w ¢ epeHIMPOBaHHOMY 324 €Ty

YcTHbI onpoc
Pemrenue 3amau
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Tema 2.3 CopepxaHue yaeOHOro Marepuaia 10
DJIeKTPUYeCKHii -
TOK B 1.KoHTaxTHasi pa3HOCTh NOTCHIUATIOB M pa00Ta BBIX0/1a. TepMOAIEKTPUIECTBO U €T0 TP UMEHEHNE. YCTHBIH OIpoC
TectnpoBanne
PAJTIIHBIX 2.DJIeKTpUYEeCKHH TOK B 3JIEKTPOJIUTAX. DJICKTPOJIH3. 3aKOH 3JIeKTpoJm3a. OnpeieieHie BeTMUHHBI
cpenax KIp p KIp p pen B
3JIeMeHTapHOro 3apsiaa. [IpuMeHeHne 3JIeKTpom3a B TexHuke. [IpeBpalieHne BHy TpeHHEH YHEPruu B
3JIEKTPUIECKYIO IIPU XUMUISCKUAX PEAKIUIX B ICTOUHUKAXTOKa. AKKYM YISITOPBI ¥ UX IIPUM CHEHHE.
3.DJeKkTpruuecKuii TOK B razax. HecamMmocTosIenbHbIA U caM 0CTOATEbHBIH pa3psbl. [loHsTHe 0 m1a3me.
DJIEKTPUYECKUM TOK B BaKyyMe. TepMOaJIEKTPOHHASI YMUCCHS.
4.2 7eKTpUUeCKHIi TOK B ITOJTy TP OBO JHUKAX. DJIEKTPOIIPOBOJHOCTD MOJIYIIPOBO JHUKOB H €€ 3aBUCIMOCTb OT
TeMIIEPaTyPbl ¥ O CBELICHHOCTH.
CoOctBeHHass M NpHUMeECHass MPOBOJMMOCTH MOJYIPOBOJIHUKOB. ODJEKTPOHHO-IBIPOYHBIM MHEPexXon.
Moy Tp 0BOIHUKOBEIH A0, TpaH3UCTOP. [IprMeHeH e 0Ty TP OBOHUKOBEIX IPHOOPOB.
Teopetnueckoe 00yueHue 8
JlaGopaTopHbIe PadoThI 2
Ne 8 «I3yuenue paboThl OJTy P OBOJHUKOBBIX PO OPOB»
[IpakTnueckue 3aHATHS -
CamocTosTenpHas paboTa 00yYarOIIHXCS: - YcTHBIH onpoc
[popaboTka yueOHOTO MaTepualia ¢ HCIOJIb30BAHUEM PECYPCOB YU eOHO-METOMIECKOTO 1
WH(} OPMAIIMOHHOTO 00eCTICUCHUSI JIMCITUTUTHHBI
[ToaroToBKa K YCTHOMY OIIPOCY
IMoarotoska k md ¢ ep eHIIMpoBaHHOMY 3a4ETy
Tema 2.4 CopepxaHue yueOHOro Mmarepuaa
MaruautHoe 10
moJte 1.OtxpBITHE MAaTHUTHOTO IT0JIST. MarHUTHAs MHI KIHsL. BuxpeBoi xapakTep MarHnTHOro nojist. MarHuTHas YCTHBIN OIIPOC
MOCTOSIHHAsL. MarHuTHast mpoHULIaeMocTh cpenpl. HanpsxeHHOCT MarHUTHOTO 0J1s. CBS3b MHIY KLU U Pemenue 3anau
HaNpsHKEHHOCTH MAarHUTHOrO oJis. I'paduueckoe n300paxeHUe MarHUTHBIX TOJIe. MarHuTHbIe MO
IPSIM OJIMHETHOTO TP OBOJIHUKA C TOKOM, KPYTOBOI'0 TOKA M COJICHOW/IA.
2.BzanmoielicTBre TOKOB. J{eliCTBHE MAarHUTHOTO TIOJIS HA TIPOBOJHUK C TOKOM. 3aKOH AMIiepa.
MarHuTHBI TOTOK. PaboTa Mo nepeMeIeHuto npoBo HIKA C TOKOM B MarHUTHOM TIOJIE.
3.JlevicTBe MarHUTHOTO IOJISl HA JBIDKY Iucs 3apsid. Crna Jlopenia. JIBikeHre 3ap ke HHOM 9acTUIIBI B
MAarHUTHOM IOJIE.
4 MarHuTHbIE CBONCTBA BEIIECTBA, KpHBAst HAM aArHMUMBAHUSI.
Teopetrueckoe 00ydeHHe 10
JlaboparopHble padoThI -
[IpakTnueckue 3ansaTus -

CamocTosTenpHas paboTa 00y JarOIHXCS:

YcTHBIN onpoc
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IMpopabotka yueOHOTO Marepuaa ¢ UCIOJIb30BaHIEM PECYPCOB yUeOHO-M €TOIMYECKOTO U
UH()OPMAIMOHHOTO 00eCTICUSHIS IUC U TN HBIL

IToAroToBKA K yCTHOMY OTIPOCY

IonrotoBka k i ¢ ep eHIMPO BAHHOMY 324 €Ty

Pemenue 3amau

Tema 2.5
DJIEKTPOMAr HUT
Hasi HHAYKIUSA

ConieprkaHue y4eOHOro Marepurana

1.2nextpomarnurHas uHIy Kiust. OnbiT @apazes. 3aKoH 37eKTp OMarHuTHO i nHAy K. [Ipaswio JleHma.

[NonsaTtue 06 37eKkTpoMarHuTHOM Teopun Makcseria. BuxpeBoe anexrpuyeckoe moJie. OTHO CUTETbHBIN
Xapakrep 3NEKTPUYECKUX U MATHUTHBIXOJIEH. BruxpeBble TOKU. POJIb MarHUTHBIXITOJIEH B SIBICHHUSIX,
npoucxopinmxHa CosyHue. CoJlHeuHas aKTUBHOCTb.

2.Camounay kuus. Maay ktuBHOCTB. O J]C caMOMH Ty KUMK. DHEPrusi MarHUTHOTO MOJIA.

VYcTHBIHM onpoc

TeopeTnueckoe 0OyUcHHE

JlaGopaTopHbIe pPadoThHI

Ne 9 «MzydeHue siBNCHMS SICKTPOMATHUTHO M MHTy KLU

[IpakTrueckue 3aHsATUSA

CamocTosiTenbHas paboTa 00yUarOIXCS:

IMpopaboTka yueOHOTo Marepuaa ¢ UCIOIb30BaHHEM PECYPCOB yUeOHO-M €TOIUIECKOTO U
WH(} OpMAITOHHOTO 00 eCTICUeHIS U CITUTIINHE

[loaroToBKa K yCTHOMY OTIpOCY

IorotoBka k d ¢ ep eHIMPOBAaHHOMY 3a4eTy

YcTHBIN ONIpOC

Paznen 3.
Kouie0annsa u
BOJIHBI

24

Tema 3.1
MexaHnnueckne
KoJIe0aHusI 1
BOJIHBI

ConeprkaHue y4eOHOro Marepuaa

1.KonebaTensHOE mBrKeHNE. | apMOHUICCKIE KOICOaHNI M HX XapaKTCPUCTHKHI. M exaHH4eCKUC BOJTHBI:
BUJIbI, XaPAKTEPUCTUKH, TPUMEHEHHE.

2. MasTHUKH: MaTeMaTHYeCKUil, U3MUecKuil, Ipy XUHHBIH. PacueT neprnonos koneOanuii.

YCTHBIN OIIPOC

Teopetnyeckoe 0OyUcHHE

JlaboparopHble paboO T

[IpakTnueckue 3aHATUA

CamocTosiTenbHas paboTa 00yYarOIIMXCS:

[popaboTka yueOHOTO MaTepualia ¢ UCIOJIb30BAHUEM PECYPCOB YU eOHO-METOAMIECKOTO 1
UH( OPMAIIMOHHOTO 00ecTIeYeHIS UCIIUILTHHEL

[MoaroToBKa K YCTHOMY OTIPOCY

Mo aroToBKa K 11} hepeHIIMPOBAHHOMY 324 €Ty

YcTHBIN onpoc

Tema 3.2

ConieprkaHue y4eOHOTro Marepuraia

14
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JJIeKTpOMAarHuT
Hble KoJie0aHus
H BOJTHBI

1.CBo0OO IHBIE DIIEKTPOMAarHUTHBIE KOJIeOaHMs B KOHTY pe. [IpeBpalieHre SHepTHH B KOJIeOaTeIbHOM KOHTY pe.
Co6cTBeHHAs YacTOTa KOJIeOaHWH B KOHTYpe. 3aTyXaHHe dIICKTP I eCKUX KOJieO aHwi.

2.ToK¢ BEICOKOH YaCTOTHI ¥ X IPUM CHEHHE . BEIHY >KICHHBIC AIIeKTpryecKue KoyeOanws. [ lepeMeHHbIA TOK 1
€ro noJry4eHue. JlelicTByronme 3HaueHis TOKa U HanpsokeHusl. Ty KTMBHOCTh M EMKOCTb B LIENU
MEPEMEHHOr0 ToKa. AKTUBHOE, EMKOCTHOE U WHAY KTUBHOE COTIPOTUBIICHHS. DJIEKTPUUECKUI pE30HAHC.
BexropHsle quarpamMmsl. 3akoH OMa 1 e epEeMEHHOT0 TOKa. M OIIHOCTh [T€PEMEHHOTO TOKA.
IpeobpazoBanme nepemenHoro Toka. Tpancdopmatop. Ilepenauan pactpeeeHIe HIeKTP O9HEPTHH.

3.DJIeKTpOMarHUTHOE MOJIE U €TO PACIIPEICIICHNE B BUJIC YJICKTPOM arHUTHBIX BOJH (110 MakcBeuy ).
OTKpBITHIH KOJIeOaTeIbHBINM KOHTYP KaK HICTOYHHUK DJIEKTPOMArHUTHBIX BOJIH. CBOWCTBA AJICKTPOM arHUTHBIX
BOJIH. DHEPIHUs 3JIEKTPOMAarHUTHON BOJIHBI.

4. Duzndeckre 0CHOBBI PaaroCBs3u. [ [pUHIUIIBI paauonoKauy U TeneBuaeHus . KocMuueckoe
paauou3IyYeHHUE.

YcTHBIN onpoc
Pemenmne 3amau

Teopetuyeckoe 00yueHne

14

JlaboparopHble paboThI

[IpakTrueckue 3aHsATUSA

CamocTosiTenbHas paboTa 00yUarOIXCS:

IMpopaboTka yueOHOTo Marepuaa ¢ UCIOIb30BaHHEM PECYPCOB yUeOHO-M €TOIUIECKOTO U
HH( OpMAITMOHHOTO 00ecTIeYeH S U CITUTLIIHEL

[loaroToBKa K yCTHOMY OTIpOCY

IorotoBka k d ¢ ep eHIMPOBAaHHOMY 3a4eTy

YcTHBIN ONIpOC

Tema 3.3
BoJsHoBast
ONTHKA

CopepxaHue yueOHOro Mmarepua’a

1.3nextpomaraurHas mpupona cBeta. CKOpOCTh CBETa. 3aBUCHMOCTE MEKIY ITMHON CBETOBOH BOJIHEI A
YacTOTOH 3JIEKTPOMarHUTHBIX KOJIEOaHUIA.

CBEeTOBO MOTOK M OCBEIIEHHOCTh. 3aKOH OTPaXxKeHHsI U IIp eJIoMIleHUs cBeTa. [ToJiHOe oTpaxeHue CBeTa.
Tonkue mua3bL. M300paskeHIe IpeMEeTOB ¢ TTOMOIIBIO JIMH3.

2.KorepeHTHOCTh 1 MOHOXpOMATHYHOCTE. VIHTEp (hep eHIIHs CBETa, €€ P OSIBICHHE B IPUPOJIE K IPUMEHEHHUE
B TexHuke. Judpakims ceera. udpakiys Ha e B napauiesIbHbIX Ty 4aX 1 Ha AU paKUMOHHOM pelleTKe.
Judpaxauonnsriicnextp. [lonstue o ronorpadumn.

Hucnepcus cBeta. Paznoskenne 6enoro ceeta npMoil. [[Beta Ten. Bunpl ciexktpoB. CriekTpanbHBINA aHAU3.

3.DJIeKTp OMarHUTHO € M3y 4 €HHUE B PA3IMIHBIX IMATIA30 HAX YACTOT: PO BOJIHEL HH( paKpacHOe, BUIM O€,
yIpTpaduoIeToBOE, pEHITEHOBCKOE N3y yeHus. CBOICTBA M MpHMEHEHNE dTHX N3 TydeHui. [lonsTue o
MapHUKOBOM 3 () peKTe.

YcTHBIN ONpoC
TectupoBanue
Pemenue 3anau

TeopeTnueckoe 00y ueHIe

JlaboparopHble pabo T

[IpakTnueckue 3aHATUA

CamocTosTenpHas paboTa 00ydaroImXxcs:
IIpopaboTka yueOHOTO Marepualia ¢ HCIOJIb30BAHUEM PECYPCOB YU eOHO-METO AMIECKOTO 1

YcTHBIN onpoc
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HH(} OPMALMOHHOTO 00ecTieYe YIS U CIUTUTHBI
IoaroToBka K yCTHOMY OIIpOCy
Ioaroroska k 1 ¢ ep eHIupoBaHHOMY 3a4€ETy

Paznend.
KsanrtoBas 10
dpuzuka
Tema 4.1 CopepxaHue yueOHOro Mmarepuaa
KBanroBas 6 =
OITHKA 1.KBanrtoBas runotesa [ Inanka. KsantoBas npupoza cBeta. JHeprus u UMITYJIbC (pOTOHOB. YcTHBIN onpoc
2.Buenrauii potoanektpraeckuiidhekt. Ombitel A.I".CronetoBa. 3akoHbI BHENHETO (o103 heKTa.
YpaBHeHue DiiHiTeHa mist GoTodddekra. By Tpennuii ¢ oroaddexT, ero ocodennoctr. [IprMeHeHne
b oTtorddexra B TeXHUKE.
3.JlaBnenue ceeta. OnbiThl [1.H.JIeOenera. XuMudeckoe IelCTBHE CBETA, €T0 MPUMEHEHHE B (hoTOTpaduu 1
HEKOTOpBIXTeXHONOoTHUecKuxpoleccax. [Tonarue o potocuntese. [loHsaTHE O KOPITYCKYJISIPHO -BOJTHOBOM
IIPUPOJIE CBETA.
TeopeTtrueckoe 00yueHne 6
JlaboparopHble paboThI -
[IpaxkTuueckue 3aHATHS -
CamocTosTenbHasi paboTa 00yUaroIMXCs: - VYcTHbIHM onpoc
IpopaboTka yueOHOTO Marepualia ¢ UCIOJIb30BAHUEM PECYPCOB YU eOHO-METOAMUECKOTO 1
HH(} OpMALMOHHOTO 00eCcTIeUe HUSI M CLIUTITMHBI
[ToaroToBka K yCTHOMY OIIpOCY
IoroToBka K i) (h ep SHIIMPOBAHHOMY 324 Ty
Tema 4.2 ConeprkaHue yaeOHOTro Marepraa
D u3uKa aTOMa U 4 =
aTOMHOT0 sIpa 1.Monem atoma Pezepdopna u bopa. YpoBHusHepruu B atome. M3y ueHne 1 OO IeHUE SHEPTUH YcTHBIN ONIpOC
atoMoM. [IpoucxoxaeHIe CIeKTp OB UCITYCKaHHUA U IOTIIONIEHUs Ha 0CHOBe Teopuu bopa. O0bscHeHne
o0Opaszosanms GpayHrodepoBbIXJIMHAH B criekTpax CosHIa 1 3371,
2.DxcnepuMeHTaIbHBIE METOBI PETUCTPALMU 3apsDKEHHBIX yacTULl. EcTecTBeHHAs pa M0 aKTUBHOCTD U €€
BUIBL. 3aKOH paJMOaKTUBHOTO paciajia. buonoruyeckoe neic e pa loaKTHBHOIO N3y YEHHSL
3.CoctaB atoMHBIXs11ep . OTKPHITHE TIO3UTPOHA U HEHTpoHA. S iepHble CruThL. JlehekT MacChl. DHEePrus CBSI3H
ATOMHBIXSIJIED.
4. JleneHue TsHKeIbIX aTOM HBIX €D, LIETIHAs peakLys JeJIeHus. Y IpaBiseMas ielHasi peakiys. 5 nepHele
peaktopsl. [TorydeHne paanoakTHBHBIX U30TOTIOB M X PUM €HEHHE B M eMIIIHE, TIP OMBIIIUIEHHOCTH,
CeJIbCKOM X03sicTBe. [lepCIeKTBBI pa3BUTHS SHEPIeTHKU B CTpaHE.
TeopeTnueckoe 00yUeHUE 4

JlaboparopHble paboOTHI
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Hp AKTUYCCKHC 3aHATHUA

CamocTosTensHast padboTa 00ydaroImxcs: - YCTHBIN ompoc
IpopaboTka yueOHOTO MaTepralia ¢ HCIOJIb30BAHUEM PECYPCOB YU eOHO-METOMISCKOTO 1
HH(} OpMAIIMOHHOTO 00eCTICeUCHHSI M CIIUTITHHBI

[ToaroToBka K yCTHOMY OTIpOCY

Mo aroToBKa K U ep eHIMpOBaHHOMY 3a4eTy

IlpumepHasi TeMaTHKa KypcoBoii pa0oThl (MPoeKTa): -

CamocTosiTesIbHast padoTa 00y4aroumxcsi HajJ KypcoBoil padoToii (IpoeKToM): -

Bcero 117

Bomnpocs! k 1ud depeHpoBaHHOMY 3a4eTy:

DnexTpruecKuil 3apsii. 3aKOH COXpaHEHHUs! IEKTPUUECKOro 3apsna. BzammoneiicTBrue anexkTpuueckux 3apsaoB. 3akoH KysoHa.

DJeKTpHUeCcKoe ToJe, HAMPSKEHHOCTh AJIeKTpHuecKoro mnois. [IpuHipn cynepno3unuu snekTpudeckux noneil. I'paduueckoe m3odpakeHue
EKTPUIECKUX TOJIEM.

Pabora snexTpuueckoro nons mpu nepeMelneHnd 3apsiaa. [loreHiman u pasHOCTh MOTEHIMANOB. CBsI3b MEXIY HANIPSDKEHUEM U HATIPSYKEHHOCTHIO.
DIIEKTPOEMKOCTh, efunra mMepennst. Konnencaropel. JnexTpuaeckas nporuiiaeMocTb. CoequHeHHe KOHICHCATOpPOB B OaTapero. DHeprus
ANEKTPUUECKOTO MOJIS.

[IpoBOOHUKM ¥ IMPIEKTPUKU B AJIEKTPUUECKOM MoJie. BUIbl TUAIEKTPUKOB.

Onexrprueckuil Tok. Cwia ToKa. Y CJIOBHSI CYIIECTBOBAHMS NIEKTPUYECKOro Toka. 3akoH OMa /i yuacTKa LeTn.

[TocnenoBaTesbHOE U MApaJUIeIbHOE COEIMHEHHWE COMPOTHBJICHHI. 3aBUCHMOCTH CONPOTHBIICHHS TMPOBOIHUKOB OT TeMIepaTypbl. CBEpXIPOBOIUM OCTh.
DnekTpoaBwKymmas cwia. 3akoH Oma i nomHoi 1ierm. Pabora u MOITHOCTh TOKA.

KoHrakTHast pa3HOCTH MOTEHIMAJIOB. TepMOdIEKTpOABKYIAs CwWiad. TeroBoe AEUCTBHUE dIEKTPUUIECKOro Toka. 3akoH /oy -JleHma.

. DIIEKTPUUECKUM TOK B JIEKTPOJIUTAX. IJICKTPOIM3. 3aKOHBI AIEKTPOIM3A.

. DIIEKTpUYECKU TOK B razax. HecamocTosTeIbHBIN U CaMOCTOSTEIbHBIN pa3psi/ibl.

. DIEKTPUUECKUI TOK B BaKyyMe. BaKyyMHbII MO U TPHOA,.

. DIEKTpUUECKUI TOK B MONYNpoBoAHUKAX. IlomympoBonHMKOBBIN auox. TpaH3ucTOp.

. MarnurHoe none. Cwia B3aUMOIEHUCTBHS NAapaJUIC/IbHBIX TOKOB. MarHMTHasE NPOHULIAEM OCTh CPEJIbI.

. JleficTBME MarHMTHOTO TOJISI HA MPOBOAHMK C TOKOM. MaraurHas mHaykiwsi. Cua JlopeHna.

. MarnurHass MHIYKIWS W HANpPSKEHHOCTh. EfuHMIIA M3MEpEeHUs HaIpsSyKEHHOCTH.

. OnexrpomaraurHasi uHnykips. DJ1C B mpoBojHMKE, ABWKYyIIEMCsl B MarHuTHoM nose. OmbiTel @apanes. 3akoH JleHna.
. MarnutHelii TOTOK M norokocuemwienre. Bemmunna 3/]C MHIYyKIMU B KOHTYpE W KaTYIIKE.

. SIBnenne camouHaykimu. MHaykTMBHOCTH. D/IC caMOMHAYKIMU. DHEpPrusi MarHUTHOTO TOJIS.

. KonebarensHoe nBwkenre. CBOOOHBIE, BEIHY)KICHHBIC U 3aTyxalolme KojieOanus. MexaHndecKui pe30HaHC.
. Pacmipoctpanenne konebGanuii B ynpyroi cpene. [IpomgonbHeie u moniepeyHple BOMHBL. J|JTMHA BOJHBIL.
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22. CBoOomHBIE deKTpoMarHuTHele KoneOanms. [IpeBpaineHie SHEpruM B 3aKpHITOM KojleOaTeabHOM KOoHTYype. [leproa u yacToTa 31eKTpOMarHATHBIX
KOJIe0aHMIA.

23. BoiHyXIIeHHbIE SNeKTpUdeckue KoieOanus. IlepeMeHHbI AeKTpUYecKrii TOK M €T0 XapaKTepPHCTHUKU.

24. Y cTpolcTBO, NPUHLIMIT JCHCTBUSA U IPUMEHEHHE TpaHcdopMaropa.

25. DNIEeKTPOMAarHuTHOE ToJjie. DIEKTPOMAarHUTHBIE BOJIHBI U MX CBOWCTBA.

26. TTonsiTre 00 PMEKTPOMATHATHOW W KBaHTOBOW TPHPOJIE CBETA.

27. Ucrounnku ceta. [Ipunmm ['roirerca. CKOpocTh cBeTa B Bakyyme. MaliKeJIbCOHa.

28. Cma cBera. CBeToBoM noTok. Enuariel mMepennsi. OCBEIIEHHOCTD, €IUHAIBI M3MEPEHHUS. 3aKOHBI OCBEIICHHOCTH.

29. IIpsiMmonuHeHOe pachpOCTpaHEHHE CBETA. 3aKOHBI OTPakKeHUsI CBETA. 3epKajibHoe, T Qy3HOe OTpakeHHE.

30. 3akonpl npesomieHnst cBeta. [lokazaTens npenomieHus. [1omHoe oTpakeHwe.
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3. YCJIOBUS PEAJIM3ZALIUU Y]
3.1 Tpebosanusa k MmamepuaibHoO -mexXHU4eCKOMY 0becneueHu0

Peammaimst ¥V ]I TpeOyeT Hammuus:

[Tomemenue - 3. Jlabopatopus ¢prBUYECKHX OCHOB M3MEPEHUH IS TIPOBEICHUS
MPAKTUIECKHX, JTaOOpaTOPHBIX 3aHSTHIL
Aynuroprsi yKOMITIEKTOBaHa Y4EeHHUECKOH Mebenbio u jockoi. Cton aus g ¢ OB3.
KoMIuiekT MyiabTUMeaniHOro 000py/I0BaHMsA: KOMIIbIOTEP, MPOeKTOp, 3KpaH. I enepatop YBY
(Makert), TpaHC(HOPMATOP BBHICOKOUACTOTHBIN (MaKeT), HAOOp KPUCTAIUIMYECKHIX PEIIETOK
(Maket)-21mT, npudop AJIS IEMOHCTPAIMM BUXPEBBIX TOKOB (MaKeT)-2IIT., yHUBEPCAJIbHBIH
JIEMOHCTPAIMOHHBIN TIPHOOpP TIO KypCy AJIEKTpUdecTBa (MakeT)-S1T. Habop
TIOJTYTIPOBO HUKOBBIX TMPHOOPOB (MAaKeT)-OIIT. PHOOp ISl MBMEPEHUsT TEPMUIECKOTO
KOO()pUIHEHTA COMPOTUBIICHUS- |6 IIT., Mara3uH COMPOTHBIICHUN (MaKeT)-2IIT. OcIIorpad-
3mr. HaGop a1t 1eMOHCTpaIy Ta30BbIX 3aKOHOB (MAaKeT)-3MIT., SIEKTPUIEeCKUe TUIMTKU-4 IIT.
CIIEKTPOCKOI JABYXTPYOHBIH (MakeT)-6 IIT. TurpoMeTp ncuxpomeTpudeckuii BUT-2 (+15+40).
riodyc 3Be3mHoro Heba D=320, rmobyc Jlynst D=320 ¢ nonceTkoi. Kapra 3Be3nHoro HeOa
700*1000 mamuampoBaHHasi. bapomeTp, yaeOHbIE BEChI ¢ HAOOPOM THPh U Pa3HOBECOB,
TEPMOMETP, MYJIbTUMET]P, aMIIEPMETP, BOILTMETP, MAHOMETP, OIOpETKa C KPaHOM.
Brimpsimurens ydyeHHYecKuii, MIWIIHAMIEPMETP, MUKpOaMIIEpPMETP, KOHIEHCATOPBI,
JIBYXTIOJTIOCHBIN MEpEeKIoYaTesb, pe3ucTopbl. CoeuHUTeNIbHBIE MpoBoga — 10mT., peoctat
TOJI3YHKOBBIM, KaTYIIKa MHIYKTUBHOCTH C CEPJEYHUKOM, MArHUTHI NIOJIOCOBBIE, TUHAMOMETD,
IITATHBBI, TEPMOIIapa IEMOHCTpATHBHAsI, KaMepToH CTEHIbI: ONTHKa, (U3HKa, MEXaHHKa,
¢muKka, equHAIBl QMBUYECKUX BENMYMH, (U3MUECKUE BENMYMHBI, (yHIaMeHTaJbHbIE
KOHCTAHTBI, (PU3MUECKHE MOCTOSHHBIE, IIKaJia 3eKTPOMAarHuTHBIX BOJH. KoMmimiekT Tabmmi rno
aCTPOHOMMH, I7I00yc 3eMiu Gpu3maeckuii (2 mr).
[Tporpammuoe obecneuenne: Windows 10.

[Tomenienue - 8. Aynuropus ISl POBECHUS JICKIIMOHHBIX 3aHATHIAL
Ayauropusi yKOMIUIEKTOBaHa Y4eHHUECKOH Mebelbio. KoMImeKT MyabTHM e AHIHOTO
000pyAOBaHUA: KOMIIBIOTEP, 3KpaH, IPOEKTOP.
[TporpammHoe obecrnieuenue: Windows 10

[Tomemenue - 24. bubmMoTeka, YUTAILHBIA 321 ¢ 30HOW JIJII CAMOCTOSITEIILHON paOOTHhI.
Aynuroprsi yKOMIUIEKTOBaHa Y4eHHYECKOH Mebernbio. KoMmbroTepsr (4 mT) ¢ 1ocTyrnoM B
Nureprer, DUOC, DBbC. KormpoBanbHeie ammapaTsl (4 1T ), IPUHTED.
[Tporpammuoe obecrnieuenue: Windows 10. Microsoft Office Std 2016.

3.2. Yuebno-memoouueckoe u ungpopmayuonnoe obecnevenue

[TepedeHp peKOMEHIYEMbIX y4E€OHBIX M3/aHHIL:

e (OCHOBHbIE HCTOYHHUKH:
1. Msxkumes, I'. 5. @muka. 10 k1acc. ba3oBsiii u yrimy0néunsiii yposau / I'. 5. Msxwes, b. b.
byxoBues, H. H. Corcxuit; nox pexn. IlapdenrseBoit H.A. - 10-e m3n., nepepaboraHHOE U
nomnonHeHHoe — Mocksa : IIpocBemenue, 2023. - 432 c¢. - ISBN 978-5-09-103619-0. - TexcrT :
snekTpornblid. - URL: https://znanium.com/catalog/product/2089896
2. Maxumes, I'. 1. @muka. 11 xinacc. ba3zosslit u yriyonénansiil yposau / I'. 5. Makumes, b. b.
BbyxoBues, B. M. Yapyrum;, Ilox pen. H. A. IMapdeursesa. - 11-e m3n., nmepepadoranmoe - M.:
ITpocBemenne, 2023. - 436 c. - ISBN 978-5-09-103620-6. - Tekct : snexrponnbiii. - URL:
https://znanium.com/catalog/product/2089898

e JIONONHUTEIIbHBIC WCTOYHUKU:
1. BacwmeB, A. A. ®muka. ba3oBwni ypoBeHb: 10—11 kmaccel : y4eOHHK IS CpPEIHETO
obmero obpaszoBanms / A. A. BacwiseB, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ m3Ad., UCTp. U
nor. — Mocksa : MI3patenscTBo FOpaiir, 2023. — 211 ¢. — (OO6meodpa3oBaTeIbHbIA HKI). —
ISBN 978-5-534-16086-4. — Tekct : snexrponHslii // OOpasoBarensHas 1wiatdopma IOpaiir
[caiir]. — URL.: https://urait.ru/bcode/530393.
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e [lepuonmueckue u3IaHUA:
1. Bectmuk banruiickoro ¢enepanpHoro ymmBepcureta wMm. M. Kanra. Cepwsi: ®umsuko-
MaTeMaTHIECKUe M TEXHMYECKHe HayKu [DJeKTpoHHBIA pecypc] / banrwiickuii (enepabHbIi
yHuBepcureT mMmenn Mvmanywna Kanra. - Kamunwmnrpanx, 2016-2023. - Mspmaetcs ¢ 2005 1.5
Beixonur 4 paza B ron; Becthuk banrwuiickoro ¢enepansaoro ynumsepcurera uMm. M. Kanra (1m0
2015 roma). - URL : https:/elibrary.ru/contents.asp?id=38190135.
2. Hayuneiii xypHan [Onektponsbiii pecypc] / OOO "Omamn". - MeanoBo, 2015-2023. -
Boixonur 12 pa3 B rof; W3naercs c 2015 T. - URL
https://elibrary.ru/contents.asp?id=36808876.
3. Hayunoe o0o3penue. Texnuueckue Hayku [OnexTponnbiii pecypc] / OOO '"HayuHo-
maaTensckuid 1eHTp "Akanemus EctectBo3Hanmsa". - Mocksa, 2014-2023. - Beixogur 6 pa3 B
rox; Mzmaercs ¢ 2016 r. - URL : https://elibrary.ru/contents.asp?id=37100842.
4. Kypnan texunueckoit pmuku / Poc. akan. Hayk, @ms.-texH. ua-T uM. A. @. Uodde. - Cankr-
[eTepOypr, 2017. - URL : https//dlib.eastview.com/browse/udb/12.
5. Ycnexu coBpemenHoro ecrectBo3Hanms / MJI «Akagemus EctecTBozHanmsa" . - [lemsa, 2002-
2023. - MWMBmaercs ¢ 2001 1. - Bexomumr 12 paz3 B rom. - URL
https://elibrary.ru/contents.asp?id=37033328.
e  Y4eOHO-METONNIECKUE:
1. AmvakaeBa P. K. ®msuka : MeToauuecKue yKa3aHMs IO BBINOJHEHUIO J1aOOpPaTOPHBIX paboT
st odydaromuxcst 1 Kypca crnemmanbHOoCcTeH Texandeckoro Hampasienus : / P. K. Anmakaesa ;
yal'yY, Asromex. TtexnukyM. - 2023. - HeomyOmukoBanuelii pecypc. - URL:
http/lib.ulsu.ru/MegaPro/Download/MObject/15416.

CormacoBaHo:

I'1. Oubmmorexkapb / Ilepsxosa 1.H. | Frreceeet(” | 23.05.2023

JIOIDKHOCTB COTPY IHMKA HAy YHOH OHOIHOTEKH PO MO/Ch = jJaTa

[Tpodeccronansapie 0a3bl JaHHBIX, HHOOPMAIMOHHO-C PABOY HBIE CUCTEMBI:

1. DAeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:

1.1. Tludpooii oOpazoBaTenbHblii pecypc IPRsmart : »s1ekTpoHHO-OMOIMOTEYHAS
cuctema : cair / OOO Kommamms «Ai [Im Ap Menma». - Capartos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexum mocTyma: st 3aperucTpup. Toib3oBaTeiel. - Tekcr :
AJIEKTPOHHBIM.

1.2. O6pasoBatenshas miaTopma FOPAUT : o6pa3oBaTenbHbIi pecype, SMEKTPOHHAS
6ubHoTeka : caiir / OO0 DnekTponHoe maaTenbcTBo «FOPAMT». — Mockaa, [2023]. - URL:
https://urait.ru. — PexuM nocTyna: 1uis 3aperucTpup. Mojb30BaTelieil. - TEKCT : 31eKTPOHHBIN.

1.3. ba3za mannbIX «OnekTpoHHass O6uOmoreka Texnndeckoro BY3a (ObBC «KoncynbTaHT
CTY/ICHTA») : ANMEKTPOHHO-OnbmoTeyHast cuctema : cat / OO0 «llomurexpecype». — Mocksa,
[2023]. — URL: https//www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pmoctyma: s
3apETUCTPUP. MOJb30BATENENH. — TEKCT : 3NEKTPOHHBIM.

1.4. KoncynbTaHt Bpaua. DICKTPOHHAS MEIMIMHCKasi OuOmoTeka : 6a3a JaHHBIX : CaiT /
OOO «Bpicmas 1mKojia OpraHM3allid MW YOpaBleHWs — 3JpaBooXpaHeHreM -KoMIuieKCHbIN
MEIUIMHCKHN KoHcanTuury. — Mocksa, [2023]. — URL: https//www.rosmedlib.ru. — Pexum
JIOCTYIIA: JJIsl 3aPETUCTPHUP. MOIb30BaTeNe. — TEKCT : 3EKTPOHHBIM.

1.5. Bonbiass MequIMHCKass OUONFOTEKA : AIIEKTPOHHO-OMONHMOTEYHAsl CHUCTeEMa :© cailTr /
000 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JIOCTYIA: JIJIS 3aPETUCTPHP. MOJb30BaTeNeil. — TeKCT : AIeKTPOHHBIIL

1.6. ObC Jlanwp : anekrponHo-OubimoreyHas cuctema : caur / OO0 DBC «Jlampy. —
Cankr-ITetepOypr, [2023]. — URL: https//e.lanbook.com. — Pexum mocTyma: 1jst 3aperucTpup.
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nosib3oBareseil. — TeKCT : AeKTPOHHBIN.

1.7. 3BC Znanium.com : sieKTpoHHO-OmOmoTeyHast cucteMma : caiit / OO0 «3HaHuyM.
- Mocksa, [2023]. - URL: http//znanium.com . — PexuMm ngocTyma : s 3aperHCTpHD.
MOJB30BaTENEH. - TEKCT : AIEKTPOHHBIN.

2. Koncynprantllmroc [DneKTpoHHBI pecypc]: crnpaBodHasi mpaBoBasi cuctema. / OO0
«Koncynbranr Ilmocy» - Dnekrpon. nas. - Mocksa : KoncynsranrIlmoc, [2023].

3. ba3bl 1aHHBIX NEPUOJNYECKUX W3aHUM:

3.1. eLIBRARY.RU: HayuyHas osnekrpoHHass OubOmmoreka : caiir / OOO «Hayunas
DnextponHas bubsmworeka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxxum moctyna :
JUISL aBTOPH3. TIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN

3.2. DnekrponHas OuOmoreka «M3matenbckoro naoma «lpedennukoB» (Grebinnikon) :
anekTporHass Owomorexka / OOO W]l «['pebennmkoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum nocTyna : aJisi aBTOpU3. MOJB30BATEICH.
— TeKcT : 2NeKTPOHHBIM.

4. @enepanpHas TrocymapcTBeHHass wuH(popmarmmonHas cuctema «HarmonanpHas
ANIEKTPOHHAsT OMOJMOTEKay : 3eKTpoHHas O6uomoteka : cait / ®I'BY PI'b. — Mockaa, [2023]. —
URL: https://m0.pd. — Pexxum mocTyma : s TONh30BaTee HAyIHOU OMOMMOTeKH. — TeKCT :
IEKTPOHHBIMN.

5. Poccuiickoe obpaszoBanue : (enepanbubiii opran / yapeaurenb OI'AY «OUILTO». —
URL.: http//www.edu.ru. — TeKCT : 3JIeKTPOHHBII.

6. DnekrponHas OwOymoTeyHast cuctemMa Yal'yY : Momaynb «IJEKTpOHHAsT OMOJIHOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcnpecc». — URL: http/lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA : JUIs MOJIb30BaTeae HaydyHOH OMOIMOTEKH. — TeKCT: ANEeKTPOHHBIN.

e [IporpamMHoe obecrieueHre
1. OC Microsoft Windows
2. MicrosoftOffice 2016
3. «MoiilO¢uc CranmapTHbID

CoriacoBaHo:

Umkernep Bemymmii /| lypenxo FO.B. [/ M {“U / 23.05.2023
DdUO

JomxHocTb corpy qHuka YU TuT MO JIKCH nara

3.3. Cneyuanvnuvie ycrosus oaa ooyuarowuxcsa ¢ OB3
B cinydae HeoOXoAMMOCTH, OOY4aIOMIMMCSl M3 YHWCJIA JIMI] C OrPaHAYCHHBIMH BO3MOXKHOCTSIMH
310pOBBs (TI0 3asIBJICHUIO OOYYAIOIIMXCs) MOTYT TpeAsiaraThCsl OAHU U3 CIIEYIONIMX BapHUAaHTOB
BOCTIpHATHS MHQOpPMALMU C YYETOM WX MHAMBUIYAJbHBIX TNCUXO(M3UIECKUX OCOOEHHOCTEH:

— U JMIl ¢ HApyLIeHWsSIMM 3peHMs: B TEYaTHOM (opMme YBEIMYEHHbIM IIpuUdTOM; B
dopMe DIEKTPOHHOTO IOKyMeHTa; B (opMme ayauodaitia (mepeBoy y4eOHBIX MAaTEpHUAJOB B
ayauogpopmart); B medaTHOM ¢(opme Ha s3bike bpaiind; vHAMBHAYallbHblE KOHCYJbTALMH C
NpUBJICUYCHHEM THU(IOCYPIONIEPEBOAUNKA; HWHIMBUIYaJIbHBIC 3aJIaHUSI U KOHCYJIbTAIM.

— 4 JWIl C HAapyLIeHWSIMH Ciyxa: B Te4aTHOW ¢opme; B ¢opMe 3IeKTPOHHOTO
JIOKyMEHTA; BUICOMATEpUalbl ¢ CYOTUTPaMHM;, MHIMBHUIYaJIbHbIE KOHCYJIBTALMH C NPUBJICYCHHEM
CYpPZOTIEpEeBOIUNKA; MHAVBHIYAJIbHbIC 3aJJaHUI M KOHCYJIbTALWM.

— JUId JMI C HApYIICHWSIMH OIOPHO-JBUIATEJIHOIO ammapara: B MedaTHod Qopme; B
dopMe DNEKTPOHHOTO JOKyMeHTa; B Qopme ayauodailia; WHIMBUIAYaJbHbIC 3alaHUsI |
KOHCYJIbTaIN.
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4. KOHTPOJIb 1 OEHKA PE3YJIBTATOB OCBOEHUA Y]
KoHTrpons u oueHka pe3yibTaToB ocBoeHMs Y /| ocyliecTBIsieTCs NpenofaBaTesieM B IpoLecce

NPOBEJICHUST  MPAKTUIECKUX

3aHATHA UM Ja0OpaTOpHBIX padoT,

TCCTUPOBAHUA, A TaKKe

BBITIOJHEHUST O0YYaIONMMUCS UHAMBUIYaIbHBIX 3aJaHWi, UCCIIeTOBAaHMIL

PesymbTaThl

OCHOBHBIE ITOKA3aTENH OLICHKU
pesynbTaTa

DopMBbI, METOJIBI
KOHTPOJII ¥ OLICHKH
pe3yabTaTOB 00Y4ICHUS

HE00XOTUM O
CIIPaBOYHOU

V1- nomb3oBaThCs
y4eOHO u
JUTepaTypou

HE00 X0 1M O
CIIPaBOYHOU

- HCTIOJIb30BaHUE
y4eOHO u
JUTEpaTyphbl

y2 -

npra
SIBJIEHUN

UCTIONB30BAaTh 3aKOHB! (DMBUKU
00BbsICHEHUN pa3IMUHBIX

- O0BSICHEHHE pa3IMYHBIX SIBJICHUM,
UCTIONB3YS 3aKOHBI (PU3UKU

V3 - pemars 3aJaud Ha OCHOBE
V3Y4EHHBIX 3aKOHOB u c
MPUMEHEHHEM M3BECTHBIX (popMyI

- peuieHue 3ajaad
V3YYEHHBIX 3aKOHOB;
- NPUMEHEHHE M3BECTHBIX (POpMYyI
IpY peIICHNN 3aJ1ay

Ha  OCHOBC

V4 - nonb3oBathesi MexnyHapoaHOM
CHCTEMOW €IWHWI] TIpU PEUICHAH
3aja4

- KCHOJb30BaHue MeXI1yHapOo HOM
CHUCTEMBI CIWHHI] TpU PEUICHAN
3aja4

YV 5-nepeBoauTh €IMHHULIBI
(MBUYecKUX BEIMYWMH B €IUHHIIBI
Cn

- TmepeBox eauHWIl  (DMBHYECKUX
BemmuuH B envHuBl CU;

VY6 - B x01€ 1abopaTOPHBIX 3aHITHIL:
a) TPUMCHATH TpaBWIA TEXHUKU
0€30IMacCHOCTH TMpU  OOpaIlCHUH C
bmuIeCcKUMH nprdopamMu u
000py10BaHNEM

0) mIaHUPOBATH TPOBEJCHUE OINBITA;
B) COOMPATh YCTAHOBKY IO CXEME;

I') IPOBOJUTH HAOJIIOICHUS;

1) CHUMATh MOKa3aHUI C
(dmBruecKux MprOOpPOB;

e) COCTaBIIATh TaO LB
3aBHCUMOCTH BEJIMIUH W CTPOUTH
rpadukmy;

x) OLIEHMBATH u
MOIPEIIHOCTH U3MEPEHUIL;
3) COCTaBISITH OTYET U JeNaTh
BBIBOZIBI T0 MPOJICJIAHHON paboTe

BBIYUCIIATH

- TMpPUMEHEHWE TMPAaBWI TEXHUKH
0€30MacHOCTH TIpH OOpalleHHH ¢
bBIIeCKIMH nprOOpamMu u
000pyIOBaHHEM

- cOOp YCTaHOBKM MO CXeMe IS
NPOBEJICHUSI OIBITA;

- CHTHE TIOKa3aHWi ¢ (pr3HuecKux
TPHOOPOB;

- COCTaBJIICHHE
MIOCTPOCHUE
3aBUCUMOCTHU BEIMYHH;
- BBIYMCJICHHE  TIOIPELTHOCTEH
M3MEPEHHUI;

- COCTaBJICHHE OTYETa C BBIBOJAMU
10 TIPOJIEJIAaHHOM pabore

Ta0 VI n
rpa¢uKoB

31 - ocHOBBI TeopHH Kypca (HDMBHKY,
0003HaY eHUS " € TVHUIIBI
bmmieckux BemmanH B CU

- ONpeJe/ICHe OCHOBHBIX TOHSTHIA
Kypca (m3uKH, X O003HAYCHUS H
enuanpl mMepenns B CU

32 - TEOpEeTHUY ECKHE U
9KCTIEPUM CHT AJTbHBIC METOIBI
(dBruecKoro ucclie10BaHusg

- aHaIM3 METONMOB (I3MYECKOTO
HCCIIE JOBAHI

33 - by eckuit CMBICI
YHUBEPCAJIbHBIX bmraecKkux
KOHCTAaHT

- 00bsICHEHHE ¢dmsmaeckoro
CMBbICIIa YHUBEPCAJIbHBIX
(GMBHYECKUX KOHCTAHT

Tekylmmii KOHTPOJIb:
KOHTPOJIb
BBINOJIHEHHEM
71ab0paTOPHBIX pabor,
TECTUPOBAHUE, YCTHBIN
OIIpOC, pELICHHE 3a1a4

HaJI

IIpomexxyTouHas
aTTeCTals:
nuddepeHIMpOBaHHBINA
3a4eT
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34- 0 hBHYECKUX SIBJICHUSIX:

a) TpPW3HAKH SIBJICHUSA, TIO KOTOPBIM
OHO OOHApYKHMBAETCS;

0) ycJoBUS, MPU KOTOPBIX MPOTEKAET
Wi GUKCUPYETCS SIBJICHHUE;

B) TIPUM € PhI HCTIONH30BAHUS
SIBJICHHSI Ha TIPAKTHKE;

- onucaHue (QUBMYECKUX SIBJICHUI:
NPU3HAKK, YCJIOBUS  NPOTEKaHWs,
MPUMEPBI UCTIONH30BAHUS

35- 0 hM3HUECKNX OIBITAX: - BBITIOJTHE HYE dmnaecKoro

a) Iesb, CXeMY, XOI M pPe3yNbTaT | OmbITa: onpe/eIeHNe 1IeJIH,

OTBITA; COCTABJICHHE  CXEMBI,  OIHCAHHE
xoza paboTHI u aHaIM3
pe3yIbTaToB

36- o  ¢mBM¥ecKMX  MOHATHAX, | - onpeieNIcHHe pmraeckoro

GMBUYECKUX BEJIMYUHAX: TOHATHUSL WIM BEJMYUHBL (HOPMYIIBI,

a) onpe/ieJIeHre, TIOHSTUE | CIMHUIIBI ~ M3MEPEHHsI,  CTIOCOOBI

BEJIMYHHBI; BMEPEHUS

0) (GopMynbl, CBA3BIBAIOLIME AaHHYIO

BEJIMYMHY C JPYTHMU;

B) €IMHUIIBI M3MEPCHUS,

T) CTIOCOOBI M3MEPEHHS;

37- 0 pmHuecKknx 3aKoHax: - 00bsICHEHHE ¢bm3IecKoro

a) (opMyYITMPOBKY 1 | 3aK0oHa: (hJOpMYJMpOBKa, (GopMyIa;

MaTeMaTHIECKOe BBIpaXKEHHE | - aHAIM3 OTIBITOB,

3aKOHa; HOATBEPXKAAFOIINX

0) ONBITHI, TOATBEP)KIAAIOIIME €TO0 | CIPaBEIJIMBOCTh 3aKOHA;

CTIPaBeIJIMBOCTH; - IPIMEHEHNWE 3aKOHA

B) NIPUMEPBI NPUMEHEHHS;
T') yCJIOBUsI NIPUMEHUMOCTY,

38- 0 hBHYEeCKUX TEeOopusX:

a) OMBITHOE OOOCHOBAHHE TEOPUH;
0) ocHOBHBIE (DOPMYJIbI, TIOJIOXKEHUS,
B) 3aKOHBI, TIPUHIIATIBL;

I') OCHOBHBIE CJICJCTBUS;

1) YCIIOBUS TIPUM €HUMOCTH;

- omicaHue (QUBHMHECKOW Teopud U
00J1acTh €€ NPUMEHEHHS

39- o0 mpubopax, MexaHM3Max:
a) CXeMy YCTpOHCTBA W TPUHIMII
JIICHCTBUS;

- OMMCAHHUE prOOpPOB u
MEXaHM3MOB: CXeMa YCTpPOWCTBA H
MIPUHIUIT 1E€HUCTBYSA,

0) HAa3HAYECHUE, NpUMEPHI | - TPUMEHEHHE W HA3HAYCHHUE
IpUMEHEHUS. nprOOpPOB 1 MEXaHM3MOB
Paipaboramk A Lllf = mpenogasaresas /| Anmakacsa Pumma Kamuiesna
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