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ITACIIOPT ITPOI'PAMMBI Y]

1.1.1]enu u 3a0auu, pesyrbmamul 0c6oeHus (3HaAHHS, YMECHUS )
Lenu:
- OCBOCHHE 3HaHUH 0 (PyHAAMEHTAIbHBIX (PU3NYECKUX 3aKOHAX M MPUHLUIIAX, JISKALIUX B OCHOBE
COBpEMEHHON (U3NYECKOM KapTHUHBI MUpPa; HauboJee Ba)KHBIX OTKPBITUAX B 00JIaCTH (PU3MKH,
OKa3aBILIMX OIpENeAIoniee BIUSHUE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHMHU; METOAAX HAy4YHOI'O
MO3HAHMSI IPUPOJIBI;
- OBJIQJICHUE YMEHHSIMH IMPOBOAUTH HAOJIOJEHMS, TUIAHUPOBATh U BBINOJHATH IKCIIEPHUMEHTHI,
BBIJIBUTATh THUIOTE3bl U CTPOUTH MOJENH, MPUMEHATH IOJyYeHHbIE 3HAHUS MO (U3MKe s
OOBSCHEHHUS pa3HOOOpa3HBIX (HU3UUECKUX SBICHUH UM CBOHCTB BEIIECTB; HNPAKTUYECKU
UCIIOJIb30BaTh (U3UYECKHE 3HAHMSA; OICHHWBATh JOCTOBEPHOCTh €CTECTBEHHO - Hay4yHOU
uHbopMaIuy;
- pa3BUTHE TO3HABATENLHBIX HMHTEPECOB, WHTEIEKTyaJIbHBIX UM TBOPYECKUX CIHOCOOHOCTEH B
mporecce MpUOOpeTeHHs] 3HaHMM M yMEHMH 1O (HU3MKE C HCHOJIb30BAHUEM Ppa3IMUYHBIX
MCTOYHUKOB MH(POPMAIIMH U COBPEM EHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHIA;
3anauu:
- BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS 3aKOHOB IPUPOABI, UCIOIb30BaHUS
JNOCTWXKeHUH ¢(u3nku Ha Ojaro pa3BUTHsS YEJIOBEUECKOW LUBWINM3ALUU; HEOOXOAUMOCTH
COTPYAHHMYECTBA B IPOLIECCE COBMECTHOI'O BBIMOJHEHMS 3a1a4, YBAKUTEIBHOIO OTHOUICHHS K
MHEHUIO ONIIOHEHTa NpU OOCYXJEHMM HpoOJeM eCTECTBEHHO - Hay4yHOrO COJep)KaHUs;
FOTOBHOCTM K MOPAJIbHO-3THUECKON OLIEHKE MCIIOJIb30BaHUS HAy4YHBIX JIOCTHKEHUH, YyBCTBa
OTBETCTBEHHOCTH 32 3alllUTy OKPYXKAIOLIEH cpebl;
- HCIOJb30BaHUE MNPUOOPETEHHBIX 3HAHUN W YMEHMH sl pelleHus NPaKTUYECKUX 3a]ad
IIOBCEIHEBHOW JKM3HM, oOecredeHus O€30MacHOCTH COOCTBEHHOM JKM3HH, paIl[MOHAJIBHOI'O
IIPUPOJOIIONB30BAHMS M OXPaHbl OKPY>KAIOIIEH Cpeibl U BO3MOXKHOCTb IPUMEHEHUS 3HAaHUN NpU
pEeLIeHNN 3a/1a4, BO3HUKAIOIIMX B MOCIEeAyIoNei MpodecCHoHaabHOM JesTeIbHOCTH.

B pamkax mporpaMMbl y4eOHOW TUCIUIUIMHBI O0YYAIOMIMMUCS OCBAaUBAIOTCS YMEHUsS M 3HAHWUS,
KOMIIETECHIIUHU

Kon YMeHns 3HaHuA

KOMIICTCHIIMH

- IOJIL30BATHLCI HEOOXOTUMON
y4eOHOI U CIIPaBOYHO JIUTEPATyPOii;
- WCIOJIb30BaTh 3aKOHBI (DU3UKH TIPU
00BSICHEHUH PA3JINYHBIX SBJICHUI;

- U3YYEHHBIX 3aKOHOB M C
MPUMEHEHUEM H3BECTHBIX POpPMYIT;

- MOJIb30BaThCd MEXAYHAPOIHON
CHUCTEMOH eIWHUIl TpPU PEIICHUH
3ajad;

- MEPEBOAUTH EAMHUIBI (PU3UYECKUX
BeaM4MH B enuHuIbl CU;

- B X0JI€ Ja0OpaTOPHBIX 3aHATHIA:

a) TMPUMEHATh MpaBUiIa TEXHUKHU
Oe3omacHOCTH IpH  OOpalleHUuu ¢
bu3nyecKuMU npubopamu u
o0opyaoBaHuEM;

0) MJIaHUPOBATH MPOBEIECHUE OIbITA;
B) cOOMpaTh YCTAHOBKY 10 CXEME;

T') TPOBOAUTH HAOIIOICHHS;

- OCHOBBI TEOpUH Kypca (HU3MKU; 0003HAUCHUS
U eIuHuLEl pusndeckux Bennuul B CU;

- TEOpeTHYeCKWe U  OIKCIEPUMEHTAIbHbBIC
METO/IbI (PU3UYECKOT0 UCCIIEIOBAHUS;

- (u3MYecKHii  CMBICI  YHUBEpPCAJbHBIX
(bu3NYECKUX KOHCTAHT;

- 0 pU3UYECKUX SABJIECHUAX:
a) TMpHU3HAKU SIBJECHUS,
O0OHApYKUBAETCS;

0) ycioBHs, NpPU KOTOPBIX MPOTEKACT WIHU
(bukcupyercs sSBICHHE,

B) TMpUMEpbl HCHOJIb30BAaHUS SBJICHUS Ha
NPaKTUKE;

- 0 (PM3BHYECKHUX OIbITaX:

a) ek, CXeMY, XOJ M Pe3yJIbTaT OIbITA;

- 0 (UBMYECKUX TOHATUAX, (PUIUIECKUX
BEIIMYUHAX:

a) ompeeNeHne, MOHSATHE BEIINIHHbI;

0) hopMyITbl, CBS3BIBAIONINE JAHHYIO BEIHUUHY

Mo KOTOpbIM OHO
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J)CHUMAaTh IOKa3aHUs C (U3NUYECKUX | C IPYTHMHU;

pubopoB; B) €IMHULIbI U3MEPEHMUS;

€)COCTaBJIATh TAOIMILIBI 3aBUCHUMOCTH | T') CIOCOOBI H3MEPEHUS;

BEJIMYHMH U CTPOUTH I'paduKHu; - 0 (U3BHYECKHUX 3aKOHAX:

K )OLICHUBATh u BBIUUCTATH | )  (QOPMYIMPOBKY M MaTeMaTHYeCKoe
MOTPELTHOCTH U3MEPEHHIA; BBIpa)KEHU € 3aKOHA;

3)COCTaBJISATh OTYET U JENaTh BHIBOIKI | 0) OIIBITHI, MOJTBEPKIAOLIU € ero
0 IpOJieNlaHH O padoTe CIpaBeINBOCTH;

B) IpUMEPHI IPUMEHEHUS;

I') yCIOBHS IPUMEHUMOCTH;

- 0 QU3UYECKUX TEOPHUSIX:

a) ONbITHOE 00OCHOBAHHE TEOPUH;

6) ocHOBHBIE (DOPMYJIBI, TOJTOKEHHUS;

B) 3aKOHBI, IPUHIUIIBL;

T') YCIOBUS IPUMEHUMOCTH;

- 0 IpudOpax, MEXaHU3MaXx:

a) CXeMy YCTPOMCTBA U MPUHIIHI JIeH CTBUS,
0) Ha3HauYeHMe, IPUMEPBI IPUMEH EHUS

1.2.Mecmo oucyunnunvt 6 cmpykmype IHTICC3.

[Tporpamma o yuebHoil aucuuruinHe « OU3nKay SBISETCS YaCThI0 00pa30BaTEIbHON MPOrpaMMbl
MOJTOTOBKHU CIIELIMATIMCTOB cpenHero 3eHa mno crnenuansHoctd 09.02.07 HHbopmanmoHHbIE
CHUCTEMBI U IIPOrpaMMHUPOBaHUE, PEKOMEHI0BaHHOM MuHuctepcTtBOM npocsemenus PO Ilpukas
Ne 1547 ot 09 nexabps 2016r. [Iporpamma yueOHOM qucruruinabl «Du3ukay npeaHa3HadeHa Ui
u3ydeHus: pusuku B npodeccuoHanbHbIX 0OpazoBarenbHbIX opranuzanusx CI1O, peanusyrommx
00pa30BaTENbHYI0 MPOrpaMMy CpeIHEro odIero oopa3oBaHusl B Ipeaenax OCBOSHHUS OCHOBHOM
npodeccroHanbHOW oOpa3oBarenpHOi mporpammbl  CIIO Ha 0a3e OCHOBHOro 00IIero
oOpa3oBaHMsl MpU IOArOTOBKE CIELMAIMCTOB CPEJHETO 3BEHA B  YacTH OCBOCHHUSA
0011e00pa30BaTEeNbHBIX TN CIUILUINH.

1.3.Konuuecmeo uacoe Ha oceoerue npocpammol
MaxkcumanbHas yueOHas Harpyska ooyuatouxcs 144 gac., B ToM uucie:
o0s3aTenpHas ayIuTOpHast yueOHast Harpy3ka oOydaronmxcst 144 gac.;
camocTosTeNnpHas pabota odydaromuxcs ) gac.
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2. CTPYKTYPA U COAEP)KAHUE Y]
2.1.06vem u 6udvl yuebHol pabomoi

Bun yaeOHol paboThI O0beM yacoB
MakcumasnbHas yyeOHasi Harpy3ka (Bcero) 144/144*
Oo6s13aTesibHAsI ayANTOPHAA yueOHAasi Harpy3ka (Bcero) 144/144%
B TOM YHCJIE:
TeopeTnueckoe o0ydeHue 116/116%*
nabopaTopHbIe pabOTHI 28/28*

MPAKTUYCCKUEC 3aHATUA -

KypcoBas pabota (IpoeKT) -

CamocrosiTesibHasi padoTa o0ydyaommxcs (Bcero) -

B TOM YHCJIE: -
- paboTa HaJ] KypcoBO# paboTOi (IMPOEKTOM)

- YKa3bIBalOTCS APYrUe BUIbI CAMOCTOSTEIHHON pabOThI: -

e [IpopaboTka yueOHOro MaTepHaia ¢ MCIOJIb30BAaHUEM PECYPCOB yUE€OHO-
METOIMYECKOTr0 U HH(POPMAITMOHHOTO 00ECIIeUSHUS TU CITUTLTHHBL

e [loaroToBKa K YCTHOMY OIPOCY;

e [IoaAroTOBKA K TECTUPOBAHUIO;

e [ToaroToBKa K BBIMOJHEHUIO JaOOPATOPHBIX padoT;

e [ToaroroBka k cnaue nuddepeHIIMPOBAaHHOrO 3a4eTa

Texywuii kKoHmpoab: KOHTPOIb HaJl BHIIOTHEHUEM Ta0OpPaTOPHBIX paboT, TECTUPOBAHUE, YCTHBIH
OIIpOC, peuIeHHE 3a]a4

IIpomeosrcymounas ammecmayus: auddepeHInpOBAHHbIN 3a4eT

* B cimydae HEOOXOJUMOCTH HCIIOJIb30BAaHUS B y4EOHOM IMPOIECCE YACTUYHO/ MCKIIFOUHMTEIHHO
JIMCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI - koimuectBo uacoB paboter IIIIC ¢
00yYaIONMMICS B IUCTAaHIIMOHHOM (popMaTe ¢ TPUMEHEHUEM DJIEKTPOHHOT O 00yYeHUSI.
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2.2. Temamuueckuii niau u cooepicanue

HaumenoBanue Conep:xanne yueOHOro MaTepualia, JiabopaTopHbie U MPakTHYecKue padorsl, Oo0bem yacoB YpoBenb ®opma
pa3nesioB U TeM €caMOCTOSITeJIbHASI Pa00oTa 00y4alouuXcsl, KypcoBOi NMPOEeKT OCBOEHMS TeKyllero
KOHTPOJIsI
Bgenenue 6
ConepikaHue yueOHOTO MaTepHrana p
1.®Ou3uka — Hayka o npupoje. Ousnka u Texunka. Ousnka u acrponomus. [lonstue o puznyeckol KapTHHE VYerHblil onpoc
MHpa. 2
JlaGopaTtopHas padora Ne 1 2
«HM3y4yenue 38e31HOTO Heba C MOMOIIBIO TIOABHKHON KapTh)
Teoperuueckoe 00yucHHE 4
JlaboparopHbie pabOTHI -
[pakTHyeckue 3aHsATHS -
CamocrosiTenbHas padoTa 00yJaroIIuXCs: VYceTHsI onpoc
IpopaboTka y4eOHOTro MaTepraita ¢ HUCIOIb30BAHMEM PECYPCOB YUEOHO-METOANYECKOTO 1 -
“HGOPMAIIOHHOTO 00eCIICUeHHSI TUCITATUTHHEL
[loaroToBka Kk ycTHOMY Onpocy
[oaroroBka x auddepeHIpoBaHHOMY 3a4€eTy
Paspen 1. 24
MouJiekyasipHast
¢usuxa u
TepMOAMHAMHUKA
Tema 1.1. Conep:xanue yueOHOTO MaTepHraia
OCHOBBI 8
MOJIEKYJISIPHO- 1.OCHOBH131e nosnoxernss MKT u ux onbitHoe o6ocHoBaHke. CHITbI M DHEPIHST MOJIEKYJISIPHOTO 2 YcTHbI onpoc
KHHETHYeCKOii B3aumozeicTBus. CKOPOCTH JBIKEHUS MOJIEKyY! 1 uX u3mepenue. Omwit [lItepra. Macca n pazmepst
Teopuu MOJICKYJL. HOSTOS[HHEISI Asorazpo. i}
2.Uneansnsiii ra3. [lapnenue ra3a. [lonstue Bakyyma. Mex3Be3nubii ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH UAEATIBHOIO rasa. TemrepaTrypa Kak Mepa CpeiHE KUHETUYECKOMN
SHEPrHM Xa0THUECKOTO JIBHKEHHS MOJIEKYIL.
3.VYpaBuenune Kinaneiipona-Menneneesa. M3onponecch! n ux rpaguxu. TepMoauHaMudecKast nIKana
Temrieparyp. AOCOIIOTHBINA HYJIIb.
TeopeTrdeckoe oOydeHne 6
JlaGopaTropHbie padoThl 2

Ne 2 «IIpoBepka 3axona borns-MapruoTray

IIpakTueckue 3aHATHA

CamocTosTenbHas pa60Ta o6yqa101unxcsl:

VYeTHsIit onpoc
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INpopaboTka y4eOHOro MaTepuana ¢ UCIOIb30BAHUEM PECYPCOB YUEOHO-METOAUUECKOTO U
MH(POPMAIIMOHHOTO 00ECTIEeYEHUS! TUCIUITITHHBI

[NonroroBka K yCTHOMY OIPOCY

[oaroroBka x auddepeHpoBaHHOMY 3a4€eTy

Tema 1.2 Conep:xanue yueOHOTO MaTepHraia
OcHoBBI _ _ 8 _
TepMOIMHAMHKH 1.Vi3sMmeHeHne BHYTPCHHEH YHEPIUH rasa B Iporecce TeroobmMena u cosepiaeMoii pabotsr. Ilepsoe Hauano YcrHbIi onpoc
TepMoanHaAMUKHU. PaboTa ra3a npu n3o0apHOM HM3MeHeHHH ero oorema. AnmabatHeli mporiece. [Ipumenenne TectupoBanue
MIEPBOTO HaYaJIa K H30TPOIIECCaM.
2.HeoOpaTuMoCTh TEMIOBBIX MpolieccoB. [IoHsTHE 0 BTOPOM Haualle TepMOANHAMHUKH.
3.[punammn geictBus TemoBor MamuHbL Torstre o mukie Kapro. KITJI TemmoBoro qurarens.
Teopetnueckoe oOydeHne 8
JlaboparopHbie pabOTHI -
[NpakTHyeckue 3aHsATHSA -
CamocrosiTenbHas padoTa 00yJaroIIuXCs: - VYceTHBI onpoc
[popaboTka y4eOHOTro MaTepraia ¢ HUCIOIb30BAHMEM PECYPCOB YHEOHO-METOANYECKOTO 1
HH(OPMAIIMOHHOTO 00ECTICUSHUS U CIUTIIHHBI
IloaroToBka k ycTHOMY oIpocy
[oaroroBka x auddepeHpoBaHHOMY 3a4€eTy
Tema 1.3 Conep:kaHue yueOHOTO MaTepHraia
ArperatHble 8
COCTOSIHUS 1.ITonstue a3 BemectBa. HacwimeHHbIH map u ero cBoiicTBa. Kumnenne. 3aBUCHMOCTD TEMIIEPaTyphI VYerHbli onpoc
BellecTBa 1 KWIIEHHS OT JiaBieHus. Kputuueckoe cocTostHne BEIICCTBA. XapakTeprCTHKA KUIKOTO COCTOSHUSI BEIIECTBA.
2 Kpucrammnueckoe COCTOsIHHE BellecTBa. THITHI CBSI3eH B KPUCTAIIIAaX, BUIbI KPHCTAUTUUECKUX CTPYKTYD.
pasoBbre Mexannueckue cBoiicTBa TBepAbIX Tel. 3akoH 'yka. TermnoBoe pacimupeHye TBepAbIX Tel U KUIKOCTEH.
Tepexoanl [TnaBnenne u KpucTaTU3anys. 3aBUCHMOCTh TEMITEPATYPhI IUIABJICHHUS OT AABICHHSL.
Teopetnueckoe oOydeHne 4
JlabGopaTropHbie padoThl 4
Ne 3 «Onpenenenre OTHOCUTENBHON BIXKHOCTH BO3TyXa»
Ne 4 «Onpenenenne ko3 duIeHTa HOBEPXHOCTHOTO HATSHKEHHS )KUAKOCTH
[IpakTueckue 3aHATHA -
CamocrositensHas padoTa 00yJaromuxcs: - VYcTHsIil onpoc
[popaboTka yueOHOrO MaTepraia C MCHOIb30BaHUEM PECYPCOB YUeOHO-METOANIECKOTO U
MHPOPMAIIMOHHOTO 00ECTI€YEHUS! JUCIUITITHHBI
IToaroroBka Kk yCTHOMY OIpOCYy
[oaroToBka k muddepeHIrpoBaHHOMY 3a4eTy
Pazgen 2.
OcHoOBBI 64
3JIeKTPOANHAMH
KH
Tema 2.1 CopniepkaHue yueOHOTO MaTepraia
®opma A cTp. 6 u3 18




JJleKTpuYecKoe
noJie

12

1.5IBneHne MIEKTpU3aNH Tell. DIEKTPHUECKUH 3apsi. 3aKOH COXPAHEHHUS SJIEKTPHUECKOTO 3apsija.
B3anmogeticTBre TOUeUHBIX 3apsaa0B. 3akoH Kymona. DnexTpudeckas MOCTOSHHAS.

2.0nexTpuieckoe moiie. HanpsykeHHOCTh 31eKTPUYECKOTo 1MoJisl. [IpHHIHIT CyNepio3uiuy AIEeKTPUIECKIX
noseit. Pabora o nepemernienuro 3apsiaa. [loreHnman u pa3HoCTh NOTeHIMaN0B. [IoBepXHOCTH paBHOTO
noteHpana. Cesi3b MKy HAIPSHKEHHOCTBIO U Pa3HOCTHIO TIOTEHIIHAIOB.

3.IIpoBOTHHUKH M TUAJIEKTPUKU B AIEKTPUIECKOM MoJie. JnanekTprueckas MPOHUIIAaEMOCTh CPEJIBI.
[onspuzarust JU3IEKTPUKOB. DMEKTpOCcTaTHIECcKas 3aIInTa.

4.9nexTpoeMKocTs. KoHeHcaTopsl U MX coeAMHEHHE. DHEPTHUs dJIEKTPUIECKOTO MOJIS 3apsHKEHHOTO
KOHJIEHCATopa.

YcTHBIN o1nrpoc
TectupoBanue

TGOpGTI/I‘leCKOC O6y‘{€HI/I€

JlaGoparopHble padoThl

No 5 «Onpe,ueneHI/Ie SHGKTpI/I‘leCKOﬁ CMKOCTH KOHJACHCATOpa»

HpaKTI/IIICCKI/Ie 3aHATHA

CamocrosiTenbHas padoTa 00yJaroIIuXCs:

[popaboTka yueOHOrO MaTepraia ¢ MCHOIb30BaHUEM PECYPCOB YU4eOHO-METOANIECKOTO U
MH(POPMAIIMOHHOTO 00ECTICYEHUS! TUCIUITITHHBI

ITonroroBka Kk yCTHOMY OIIPOCY

[NoaroToBka k muddepeHIrpoBaHHOMY 3aUeTy

VYerHblil onpoc

Tema 2.2
3aKoHBI
MOCTOSTHHOI' 0
TOKA

Copepixanue yueOHOTO MaTeprasa

24

1.dusnveckre 0CHOBBI NPOBOAMMOCTH METANIOB. [IOCTOSIHHBIN 3JIEKTPUYECKHI TOK, €70 XapaKTEPUCTUKH.
YcnoBusi, HEOOXOAUMBIE JUTSI BOSHUKHOBEHHMS TOKa. DNEKTPOABIKYIIas cuiia. 3akoH OMa /uis ydacTka enu
U 3aMKHYTOH 1ieny. CONpOoTUBIEHUE KaK IEKTPHUUECKas XapaKTepUCTHKa pe3ucTopa. 3aBUCUMOCTh
COIIPOTHBIICHUS pe3ucTopa oT Temneparypsl. [lonsaTre o cBepxnpoBogumocTy. [locnenoBarensHoe U
HapasiellbHOe COeIMHEHUE PE3UCTOPOB U UCTOUHHKOB TOKA.

2.PaboTa 1 MOIITHOCTP MTOCTOSTHHOTO TOKA. Y CIIOBHS TIOTYYCHUS MaKCHMAaJIbHOM MOITHOCTH BO BHEITHEH
nenu. 3akoH [[xoyns-Jlenna.

VY CTHEIN oIpoc
Pemenue 3amau

TGOpGTI/I‘leCKOC O6y‘{€HI/I€

JlaGopaTropHble padoThl

Ne 6 «Onpenenenue 3/1C u BHyTpEeHHETO CONMPOTUBICHHUS HCTOYHHUKA IEKTPHUECKON IHEPTUI

Ne 7 «Onpenenenne temnepaTypHOro KO3 QHUIHEHTa CONPOTUBICHHUS MEII»

Ne 8 «Onpenenenue yaenpbHOTO COMPOTUBIICHUS IPOBOTHIKAY

IIpakTyeckue 3aHATHS

CamocrositensHas paboTa 00yJaromuxcs:

[popaboTka yueOHOrO MaTeprana ¢ MCHOIb30BaHUEM PECYPCOB YueOHO-METOANYECKOTO U
UH(pOPMAIMOHHOTO 00eCTIeYeH s AUCIUTUINHBI

IoAroToBKa K YCTHOMY OIPOCY

VYcTHbIil onpoc
Pemenue 3amau
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[oxroroBka k muddepeHIrpoBaHHOMY 3aUeTy

Tema 2.3
DyIeKTpuYecKuit
TOK B
Pa3IHYHBIX
cpenax

Copeprxanne yaeOHOTO MaTepuaia

10

1. KonTakTHas Pa3HOCTb NOTCHIHAIOB U pa60Ta BBIXOJA. TepMO3J’IeKTpI/I‘IeCTBO " €T0 MPUMCHCHUEC.

2.DNEeKTPUIECKAN TOK B DIIEKTPOIUTAX. DIEKTPOIIN3. 3aKOH AMeKTpoim3a. OnpeneneHne BeTnIuHbI
3JIEMEHTapHOTO 3apsa. [IpuMeHeHne IeKTposin3a B TexHuKe. [IpeBpamnieHie BHyTpeHHEH SHEPTUH B
ANEKTPUYECKYIO TPH XUMHUYECKHX PEaKLMIX B UCTOYHUKAX TOKA. AKKYMYJSTOPHI M UX TIPHMEHEHHE.

3.3J’ICKTpPI‘lCCKPII71 TOK B razax. HecaMoCTOSTEIHHEIA M CAMOCTOSATEIbHEIN paspAaabl. [lonsiTHE O MIIa3Me.
QHGKTpI/I‘ICCKI/Iﬁ TOK B BAKYyM¢€. TepMOI-)HeKTpOHHaH OMUCCHA.

4.91eKTpUYeCKU TOK B MOYITPOBOJIHUKAX. DIEKTPOIPOBOTHOCTH MOJYITPOBOIHUKOB U €€ 3aBUCMOCTb OT
TEMIIEpaTypbl U OCBEILIEHHOCTH.

CoOctBeHHass M IpHMECHas MPOBOJUMOCTU IIOJYIPOBOAHHUKOB. DJIEKTPOHHO-IBIPOYHBIH  HEPEXOoll.
[onynpoBoIHUKOBBIN 11O, TpaH3UCTOP. [IpuMeHeHre MOTYIPOBOIHIUKOBBIX MPHOOPOB.

VYceTHsIil onpoc
TectupoBanue

TCOpCTI/I‘leCKOC 06y‘l€HI/I€

JlaGoparopHble padoThl

Ne 9 «M3y4yenue pabOTHI MOITYIPOBOAHUKOBEIX TIPHOOPOB)

\S]fecl

IIpakTueckue 3aHATHA

CamocrositensHas paboTa 00yJaromuxcs:

[popaboTka yueOHOro MaTeprana ¢ MCHOIb30BaHUEM PECYPCOB YUeOHO-METOANYECKOTO U
UH(POPMAIIMOHHOTO 00ECTICUCHHUS JUCITUTUTHHBI

IToaroroBka Kk yCTHOMY OIIpOCY

[MoxroroBka k audhepeHIMPOBaHHOMY 3a4eTy

VYceTHsIil onpoc

Tema 2.4
MaruurHoe
noJjie

Copeprxanne yaeOHOTO MaTepraia

10

1.OTKpBITHE MarHUTHOTO TOJIsI. MarHuTHast HHAYKIUS. BuxpeBoil xapakTep MarHUTHOTO MOJsl. MarHuTHas
HOCTOsIHHAs. MarHuTHas MPOHULIAEMOCTh cpefibl. HanpsikeHHOCTh MarHUTHOTO 1ouist. CBsi3b HHAYKLUH U
HaIpsHKEHHOCTH MarHUTHOTO 1oyid. ['paduueckoe n3o0paskeHre MarHUTHBIX 110J1eil. MarHuTHBIE O
NPSAMOJIMHEWHOIO IIPOBOJIHUKA C TOKOM, KPYTOBOI'O TOKA U COJICHOMA.

2.B3aumogpeiictBre TOKOB. [leficTBl€ MarHUTHOT'O OJISl HA MPOBOJIHUK C TOKOM. 3aKOH AmIepa.
MaruuTHbIi oTOK. PaboTa 1o nepemMenieHuto MpoBOJHUKA C TOKOM B MArHUTHOM TIOJIE.

3./leiicTBHe MAaTHUTHOTO TI0JIS Ha ABIDKyIIHiics 3apsan. Cuia Jlopenna. J[BrmxeHue 3apsHkeHHOM YacTHIIBI B
MAarHMTHOM IIOJIE.

4 MarauTHbIC CBOMCTBA BEIIECTBA, KpUBasi HAMarHUMIMBaHUA.

VYerHbli onpoc
Pemenue 3amau

Teopetideckoe 00ydeHUE

10

JlabopatopHbie pabOTHI

IIpakTueckue 3aHATHA
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CamocrosiTensHast padoTa 00yJaromMXCs:

[popaboTka yueOHOrO MaTeprana ¢ MCHOIb30BaHUEM PECYPCOB YUeOHO-METOANIECKOTO U
“H(GOPMAIIIOHHOTO 00eCIICUeHHS] TUCITATUTHHEL

[oxroroBka K yCTHOMY OIPOCY

[oaroroBka x auddepeHpoBaHHOMY 3a4€eTy

VYcTHsIil onpoc
Pemenue 3amau

Tema 2.5 ConeprkaHue yueOHOTO MaTepHrana
DJ1eKTPOMArHUT _ 8 _
Hast MHAYKIHST 1.DnekTpomMaranTHas MHTYKIIHS. OmnbiT @apazest. 3aKOH IEKTPOMArHUTHON HHAYKIMH. [IpaBuio Jlenma. YcrHBIi onpoc
[onsitue 00 3nekTpoMarHnTHOHN Teopun MakcBenia. Buxpesoe anekrprdeckoe mose. OTHOCHUTENbHBIN
XapakTep 3JIEKTPHUECKUX U MarHUTHBIX 1ojiell. Buxpesble Toku. Poslb MarHUTHBIX 1OJIEH B SIBIICHUSX,
npoucxosiux Ha Connie. CofHeYHAss aKTUBHOCTD.
2.Camounnyknus. MaayktusHOCTh. OJIC caMOMHAYyKIIMK. DHEPTUsl MAarHUTHOTO MOJIS.
Teoperuueckoe 00yueHHE 6
JlabGoparopHbie padoThl 2
Ne 10 «M3yuenuie sBIEHUS IEKTPOMArHUTHON HHAYKIIUI
IIpakTueckue 3aHATHA -
CamocrositensHas paboTa 00yJaromuxcs: - VYcerHsIit onpoc
[popaboTka yueOHOrO MaTepHana ¢ MCHOIB30BaHUEM PECYPCOB YUeOHO-METOANIECKOTO U
WH(POPMAIIMOHHOTO 00ECTIEYEHUsI TUCIUIIIIHBI
IToaroroBka Kk yCTHOMY OIIPOCY
[NoaroroBka k muddepeHIrpoBaHHOMY 3a4eTy
Pa3nen 3. 34
Kosebanus u
BOJIHBI
Tema 3.1 Coneprxanue yueOHOTO MarepHrana 6
Mexann4eckne
KoJICOannsd 1 1.KonebarensHoe nBIkeHne. I'apMoHIUEcKre KOoJeOaHus M MX XapaKTePUCTHKH. MexaHnYeCKHe BOIHBIL: YcrHbIi onpoc
BOJIHDI BU/IbI, XaPAKTEPUCTHKH, TPUMEHEHHE. i} i} i}
2.MasTHUKH: MaTeMaTH4ecKni, GU3NIecKuid, IPy>KUHHBINA. Pacuer nepro1oB KosneOaHuii.
Teopetnueckoe oOydeHne 4
JlaGoparopHble padoThl 2

Ne 11 «M3yueHne yCKOpPEHHUs CBOOOIHOTO MACHUS TSI

IIpakTueckue 3aHATHA

CamocrositensHas paboTa 00yJaromuxcs:

[popaboTka yueOHOro MaTepHana ¢ MCHOIb30BaHUEM PECYPCOB YU4eOHO-METOANIECKOTO U
HHGOPMAIIOHHOTO 00CCIICUCHHSI TUCIIATITHHEL

ITonroroBka Kk yCTHOMY OIpOCY

Ioarororka k audHepeHITUpOBAaHHOMY 3a4eTy

VYceTHsIil onpoc
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Tema 3.2 Conep:xanue yueOHOTO MaTepHraia
JJIeKTPOMArHUT 18
Hble KoaeGannss | 1-CBOOOIHBIC SIIEKTPOMArHUTHEIC KosebaHus B KoHType. IIpeBpaliienne sHepriy B KoebaTebHOM KOHTYpe. YcTHEIH onpoc
I CoOcTBeHHas yacToTa KojieOaHUH B KOHTYpe. 3aTyXaHHe JIEKTPUIECKUX KoJeOaHui. Pemenue 3anau
2.Toku BBICOKO 4acTOTH U MX IpUMEHEHHE. BEIHY XKIeHHBIE dIleKTprueckue KoneObanus. [lepeMeHHbIIH TOK 1
ero noxy4enue. J{eficTByromnye 3Ha4eHUs TOKA ¥ HaNpsDKEHNS. VHIYKTHBHOCTh M €MKOCTD B IIEIH
MIEPEMEHHOTO TOKA. AKTHBHOE, EMKOCTHOE W HHAYKTHBHOE CONPOTHBICHUS. DINEKTPUIECKIH PE30HAHC.
Bekropnsie quarpammsl. 3akoH OMa A7t elH TePEeMEHHOT0 TOKa. MOIITHOCTh TEPEMEHHOr0 TOKa.
[IpeoOpazoBanue nepemenHoro Toka. Tpancdopmarop. Ilepenada u pacrpeeneHne HIEKTPOIHEPTUH.
3.OMeKTpOMarHUTHOE TI0JIE M €TO pacIipeeieHre B BUJIE HJIEKTPOMArHUTHBIX BOJH (TT0 MakcBesty).
OTKpBITHIH KOJIeOATENbHBIH KOHTYP KaK HCTOYHHK 3JIEKTPOMAarHUTHBIX BOJTH. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH. DHEPIuUs 3JIEKTPOMArHUTHOM BOJIHBI.
4.®u3nueckre OCHOBbI paguocBsa3y. [IpuHIMIIEI pagnoaoKayuy 1 TeineBuaeHus. Kocmuueckoe
paluou3IydeHHE.
TeopeTrueckoe 00yueHUE 16
JlaGoparopHblie padoThl 2
Nel2 «M3ydenne ycTpolcTBa v paboThl TpaHchOpMaTOpa»
IIpakTHueckue 3aHATHS -
CamocrositensHas paboTa 00yJaromuxcs: - VYcerHsIit onpoc
[popaboTka yueOHOro MaTeprana ¢ MCHOIb30BaHUEM PECYPCOB YueOHO-METOANYECKOTO U
MH(OPMAIIMOHHOTO 00eCTIeYeHH s AUCIATUINHBI
IToaroroBka Kk YCTHOMY OIIPOCY
[oaroroBka k muddepeHnrpoBaHHOMY 3aUeTy
Tema 3.3 Conep:xanue yueOHOTO MaTepHraia
Bosnosas 10
ONTHKA 1.OnexTpomarauTHas npupoja ceera. CKOpocThs cBeTa. 3aBUCUMOCTh MEX1Y JUIMHOM CBETOBOI BOJIHEI U VYerHblil onpoc
YaCTOTOH AJIEKTPOMArHUTHBIX KOJIEOaHHH. TecrupoBanue
CBeTOBOI MOTOK M OCBEIEHHOCTh. 3aKOH OTPa)KEHHUs U IpesoMiieHus cBeta. IlosHoe oTpaskeHue cBera. Pemenue 3anau
Tonkue nuH3b1. M300paskeHNe IPEMETOB C MTOMOIIBIO JIMH3.
2.KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh. MIHTEpdepeHIns cBeTa, ee IpOosBICHUE B IIPHPO/IC M TPUMEHEHHE
B TexHuKe. Jludpakuus ceera. Audpaxiys Ha IeNU B Tapa/UICIbHbIX Jydax U Ha AU(PaKIMOHHON pelIeTKe.
Judpakunonnsiii cnektp. [Tonstre o rojgorpadum.
Hucrnepcus csera. Paznoxxenue 6enoro csera mpusmoil. L{gera Ten. Bumasl cnexkTpoB. CrieKTpaibHBIN aHAIN3.
3.01eKTpOMarHUTHOE M3ITy4eHHE B Pa3IMUHBIX JUana30Hax 4yacToT: PaJHOBOJIHEL, HH(paKpacHOe, BUANMOE,
yIabTpaduOICTOBOE, PCHTTCHOBCKOE U3TydcHUsA. CBOMCTBA U IPUMEHECHHE 3TUX M3mydeHuil. [TonsaTue o
MapHUKOBOM d(heKTe.
Teopetrueckoe 00yUeHUe 8
JlaGoparopHbie padoThl 2

Nel3 «Ompenenenne moxka3areisi MPETOMIICHHS CTSKITay
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HpaKTI/I‘leCKI/Ie 3aHATHA

CamocrosiTenpHas paboTa 00yJaroITUXCs:

[popaboTka yueOHOrO MaTepHana ¢ MCHOIb30BaHUEM PECYPCOB YUeOHO-METOANIECKOTO U
MH(POPMAIIMOHHOTO 00ECTI€YEHUs! TUCIHUITITHHBI

IToaroroBka Kk yCTHOMY OIIPOCY

[oaroroBka k muddepeHIrpoBaHHOMY 3a4eTy

VYerHblit onpoc

Pa3znen 4.
KBanroBas 14
¢puzuka
Tema 4.1 Conep:xanue yueOHOTO MaTepHraia
KBanToBas 10
OIITHKA 1.KBanroBas runore3a [1anka. KBanTtoBast npupo/ia cBera. DHEPTUsi U UMITYJIbC (POTOHOB. YcTHbI onpoc
2.Buenmanii dhorosnekrpudeckuii 3pdext. Ombrtel A.I'.CtoneroBa. 3akoHbI BHEIIHETO (HOTO3PPEKTA.
VYpasuenue Ditanrreiina s porodddexra. Buyrpennnit poroaddexrt, ero ocobennocru. [pumenenne
¢dororddekTa B TEXHHUKE.
3. aBnenne csera. Onbitel [1.H.JIeGeneBa. Xumuueckoe eiCTBUE CBETa, €ro MpUMEHeHne B poTorpaduu u
HEKOTOPBIX TeXHOJOrnueckux mnpoueccax. [lonarue o ¢orocunrese. [loHsTHE O KOPIMYCKYISPHO-BOIHOBOM
TIPUpPO/IE CBETA.
TeopeTrdeckoe oOydeHne 10
JlaGoparopHsie paOdOThI -
[pakTHyeckue 3aHsATHS -
CamocrosiTenpHas padoTa 00yJarOITUXCS: - YcTHEI onpoc
[popaboTka yueOHOro MaTeprana ¢ MCHOIb30BaHNEM PECYPCOB YIEOHO-METOANIECKOTO U
MHPOPMAIIMOHHOTO 00ECTIEIEHUS! JUCIUITITHHBI
[TonroroBka Kk ycTHOMY ONpocy
[NoaroroBka k muddepeHrpoBaHHOMY 3aUeTy
Tema 4.2 CO,Z[Gp)KaHI/Ie ytle6Horo Marepuana
du3zuka aTomMa u 4

aTOMHOTO fiApa

1.Monenu aroma Pesepdopaa u bopa. YposHu snepruu B arome. M3imydenue 1 noryioneHne SHEPTHA
aroMoM. [IporcxoskeHre ClIeKTpoB UCITYCKaHUs U MOTJIOIIEHUS Ha ocHOBe Teopuu bopa. OObsicHeHne
oOpazoBaHus QpayHroepoBhIX JTHHHUHN B criekTpax COJHIIA U 3BE31I.

2.9KCHepI/IM€HTaJ'ILHBI€ MCTOAbI PETUCTPALIUH 3aAPAKCHHBIX YaCTHUIIL. EcrecrBennas PaaAnOaKTUBHOCTD U €€
BU/BI. 3akoH paanrOaKTUBHOT'O pacraaa. Buonornueckoe ﬂeﬁCTBHe PaaOaAKTUBHOI'O U3JIYyUYCHUS.

3.CoctaB aToMHBIX siiep. OTKpbITHE TO3UTPOHA U HelTpoHa. A neprbie cuibl. Jledekt macchl. DHEpPTHs CBSI3U
aTOMHBIX sIIEp.

4.HeﬂeHI/Ie TSKCJIBIX aTOMHBIX AACP, OHCITHAA pCaKIMs JCJICHUS. YHpaBHﬂeMaﬂ CIHas peaKius. ﬁ}le‘pHHe

VYcerHslil onpoc
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peaxTopsl. [lonydeHue paaroakTUBHBIX U30TOIOB U X IPUMEHEHHE B MEIUIMHE, IPOMBIIUIEHHOCTH,
CETBCKOM X03s1cTBe. [lepcrieKTUBEI pa3BUTHS YPHEPTETHKH B CTPAHE.

Teopetnueckoe obyueHne 4
JlaboparopHbie pabOTHI
IIpakTueckue 3aHATHS

CamocrositensHas padoTa 00yJaromuXxcs: - YcrHbIi onpoc
[popaboTka yueOHOrO MaTeprana ¢ MCHOIb30BAaHUEM PECYPCOB YueOHO-METOANYECKOTO U
MHPOPMAIIMOHHOTO 00ECTIEIEHUS! JUCIUITITHHBI

[oaroToBka Kk ycTHOMY Onpocy

[oaroroBka k muddepeHnrpoBaHHOMY 3aUeTy

IIpumepHasi TeMATHKa KYpPCcOBOii padoThI (MpoekTa): -

CamocrosiTeJibHasi padoTa 00y4aouuxcsi Ha/l KypcoBoii padoToii (mpoeKkTom): -

JAuddepeHiupoBaHHbIH 3a4eT 2

Bcero 144

Bonpocel k q1udpepeHuMpOBAHHOMY 3a4eTy:

1.

=

el AN

9.

10.
1.
12.
13.
14.
15.
16.

OnexTpuyecKuil 3apsil. 3aKOH COXPaHEHHUs AIIEKTPUUECKOro 3apsaa. BzaumoneiicTBue 3meKTpuueckux 3apsiioB. 3akoH Kyiona.

DEeKTpUYECKOe MoJIe, HAMPSXKEHHOCTh 3JIEKTpUUecKoro nos. [IpuHnun cyneprno3uuuu snekrpuueckux nosueil. ['paguueckoe nzobdpaxenue
AIEKTPUYECKUX MOJICH.

PaGora s51ekTpruecKkoro moJisi Mpu nepeMenieHnu 3apsaaa. [loteHmuan u pa3HOCTb MOTEHIMANO0B. CBs3b MEXAY HANPsHKEHHEM U Hall PSKEHHOCTHIO.
DNeKTPOEeMKOCTh, equHNLa n3Mepenus. Konnencaropsl. J{uanekrpuyeckas npoHunaeMocts. CoeMHEHNEe KOHASHCATOPOB B OaTapeto. DHeprus
NIEKTPUYECKOr O MOJIA.

IIpOoBOIHUKY ¥ TUIIIEKTPUKHU B 3JIEKTPUYECKOM I10JI€. BUIIBI TUAIIEKTPUKOB.

Onextpudeckuil Tok. Cuiia Toka. Y CI0BHS CYIIECTBOBAHUS 3JIEKTPUUYECKOIr0 TOKa. 3aKkoH OMa /I y4acTKa Ienu.

ITocnenoBarenbHOE U apaIENbHOE COEAUHEHNE CONPOTUBIIEHHUH. 3aBUCMMOCTD COITPOTUBIIEHHS IIPOBOJHUKOB OT TemrepaTypbl. CBEPXIIPOBOINUM OCTb.
OnexkTpoaBmxymas cuia. 3akoH OMa J1s osHoM 1enu. PaboTa 1 MOIIHOCTH TOKA.

KoHTakTHas pa3HOCTb MOTEHIMAIOB. TepMO3IEKTPOABMKYILAs cuia. TemioBoe AeicTBUE 3IEKTPUUECKOro Toka. 3akoH Jxkoys -Jlenna.
DNEKTPUYECKUI TOK B AIEKTPOIUTAX. DIEKTPOIN3. 3aKOHBI AJIEKTPOIIN3A.

DneKTpu4ecKuil TOK B razax. HecamoCTOATENbHBIN U CAMOCTOSTENBHBIN pa3psabl.

ONEeKTpUYECKUI TOK B BaKyyMe. BakyyMHBII JUOJ U TPUOL.

DneKkTpudecKuil TOK B monyrnpoBogHukax. [TomynpoBoauukoBslil nuoa. TpaH3ucrop.

MaruutHoe nosie. Cuna B3auMOJEHCTBUSA MapasulebHbIX TOKOB. MarHUTHas IPOHULAEMOCTD CPEBL.

JleficTBME MarHUTHOTO MMOJISI HA TPOBOJAHUK C TOKOM. MaruutHas unaykuus. Cuna Jlopenua.

MarnuTHas UHAYKIUSA U HAIPSDKEHHOCTh. EAMHNIIA N3MepeHNs HallpsiK €HH OCTH.
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17. DnexrpomarauTtHas uaaykuus. 31C B IpoBOIHHKE, IBHKYLIEMCs B MAarHUTHOM 1oJie. OnbiTel @apanes. 3axoH JleHna.
18. MaruuTHblii OTOK U moTtokocuerienue. Bennunna 3/1C nHAyKIMU B KOHTYPE U KaTYILKE.
19. ABnenue camounaykuuu. UHAyKTHBHOCTE. DJIC cCaMOMHIYKITMU. DHEPrusi MarHUTHOTO TOJIA.

20. KonebarenbHoe nBmxenne. CBOOOAHbIE, BBIHYKACHHBIE U 3aTyXatolye Koneoanus. MexaHn4eckuii pe3oHaHc.
21. Pactipoctpanenue konebanuil B ynpyroii cpene. IlpogonabHabie 1 monepedHbie BOIHBL. J{JTMHA BOTHBI.
22. CBoOOHBIE 37EKTpOMarHuTHeIe kojebanus. [IpeBpalienre 3HEpPruu B 3aKpbITOM KoJieOaTeabHOM KOHTYpe. [leproa 1 yacToTa 371eKTpOMarHUTHBIX

KOJICOaHUH.

23. BeiHyX€HHBIE 2JIEKTpHUecKHe KojeOaHus. [lepeMeHHbIN 3JIeKTpUUECKUil TOK U €r0 XapaKTePHCTUKH.

24. YcTpoicTBO, MPUHIIMII ACHCTBHS U IPUMEHEeHUe TpaHchopmaTopa.
25. DneKTpOMarHuTHOE 1oJjie. DJIEKTPOMarHUTHBIE BOJIHBI U UX CBOMCTBA.
26. IlonsTHe 00 27EKTPOMarHUTHOW U KBAaHTOBOM NMPUPOE CBETA.

27. Uctounuku cBeta. [Ipunnun [oitrenca. CkopocTh cBeTa B Bakyyme. MalikenbcoHa.

28. Cuna cBera. CBeroBol MOTOK. EnuHuIb uaMepenus. OCBEIIeHHOCTh, SAMHUIIBI U3MEPEHUS. 3aKOHBI OCBEIIICHHOCTH.
29. IIpsimonuHEHOE PacCIpOCTPaHCHHE CBETA. 3aKOHBI OTPaXKEHUs CBETa. 3epKajibHOE, MU PY3HOE OTPAKCHHE.

30. 3akons!l npesnomieHus ceera. [lokasarens npenomienus. [lonHoe oTpaxkeHue.

®opma A

ctp. 13 u3 18



3. YCJOBUA PEAJIM3AIIUU Y]
3.1 Tpebosanus k mamepuanibHo -mexHU4ecKoOMy 0becneyeHuio

Peanuzanus Y] tpebyer Hanmuus:

[Tomemenue - 3. JlabopaTopust GU3NIECKUX OCHOB U3MEPEHUH JIJIsl IPOBEICHUS
MPAKTHYECKUX, TAaOOPATOPHBIX 3aHATUH.
AynuTopusi yKOMIUIEKTOBaHA ydeHUYecKoi Mebenbio u fockoi. Crox as imun ¢ OB3.
KomruiekT My ibTUMeIuitHOro 000pyA0BaHus: KOMIIBIOTED, POEKTOP, FKpaH. ['enepaTop YBY
(maxkert), TpaHcOpMATOP BEICOKOUACTOTHBIN (MaKeT), HA00p KPUCTATUIMYECKUX PEIICTOK
(MaxeT)-21T, IpUOOP sl JEMOHCTPAIIMH BUXPEBBIX TOKOB (MaKeT)-21UT., YHUBEPCATbHBIN
JIEMOHCTPAIIMOHHBIN MPUOOP MO Kypcy dJIEKTpUYecTBa (MakeT)-5mrT. Habop
MIOJTyTIPOBOJHUKOBBIX IPUOOPOB (MAKeT)-61IT. MPUOOP ISl U3MEPEHUS TEPMUUECKOTO
KO3 dHUIMEHTa CONPOTUBIICHUS-16 MIT., MATa3WH COMPOTHUBIICHUH (MaKeT)-2IIT. ociuuiorpad-
3mr. Habop 11 AeMOHCTpaliy ra30BbIX 3aKOHOB (MaKeT)-31IT., SJIEKTPUUYECKU € TUTUTKU -4 TIT.
CIEKTPOCKOIT IBYXTPYOHBIN (MakeT)-6 mT. rurpoMerp ncuxpomerpuueckuii BUT-2 (+15+40).
rodyc 3Be3nHoro Heba D=320, rinodyc JIynst D=320 ¢ moacsetkoii. Kapra 3Be3gHoro Heba
700*1000 namuaupoBanHas. bapomerp, yueOHbIe BECbl C HAOOPOM T'MPh M Pa3HOBECOB,
TEPMOMETP, MYJIbTUMETP, aMIIEPMETP, BOJITMETP, MAHOMETp, OIOPETKA C KPAHOM.
Boimpsmutens ydeHUUECKUH, MUJIIIMAMIIEPMETP, MUKPOAMIIEPMETP, KOH/IEH CATOPBI,
JBYXIIOJIFOCHBIN ITepeKItouaTesb, pe3uctopsl. CoennHuTeNbHbIE IpoBoja — 10mrT., peoctat
MOJ3YHKOBBIN, KATYIIKa HHAYKTUBHOCTH C CEPJIEYHIUKOM, MAarHUTHI MIOJIOCOBBIE, AMHAMOMETD,
HITATUBBI, TEPMONapa AeMOHCTpaTUBHAsL, KaMepToH CTeHAbI: ONTHKA, (PH3HKa, MEXaHHKA,
¢busnKa, eTMHUIBI (PU3UYECKUX BEIMYHMH, ((U3NIECKHUE BEIIMYUHBI, PyHIaMEHTAIbHbIC
KOHCTAHTBI, (PU3HUECKHE MOCTOSHHBIE, IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH. KoMIekT Tabnur no
acTpoHOMUH, ri100yc 3emin pusndeckuit (2 mr).
[Iporpammuoe obecnieuenue: Windows 10.

[Tomemenue - 8. AynuTtopus i NPOBEACHUS JIEKIIMOHHBIX 3aHATHI.
AyIuTOpHsl yKOMITJIEKTOBaHA YUSHUYECKOU MeOenbio. KOMIUIEKT MyIbTUMETUHHOTO
000pyIOBaHUS: KOMIIBIOTEP, KPaH, TPOEKTOP.
[Iporpammuoe obecrieuenne: Windows 10

[Tomemenue - 24. bubnnoreka, YUTaIBHBINA 31 C 30HOU JJIsI CAMOCTOSATEIIBHON PaOOTHI.
AynuTopHsi yKOMIIJIEKTOBaHa yueHU4YecKoi Mebenbto. KoMmbroTeps! (4 MIT) ¢ TOCTYIIOM B
Nutepuer, DMOC, 3bC. KonuposanpHble annapatsl (4 T ), IPUHTED.
[Tporpammuoe o6ecnieuerne: Windows 10. Microsoft Office Std 2016.

3.2. Yuebno-memoouueckoe u unghopmayuonHoe obecnevenue
[lepeueHb pekoMeH1yeMbIX Y4eOHbIX U3/IaHUMN:
® (OCHOBHbBIE HCTOYHUKH:
1. Msakumes, I'. SI. ®usuka. 10 knacc. ba3zoBeiii u yriyonéanasii yposau / I'. 5. Msakumes, b. b.
byxosues, H. H. Corckuii; nox pen. IlapdenrneBoii H.A. - 10-e usn., mepepaboranHoe U
noronHeHHoe — Mocksa : IlpocBemenune, 2023. - 432 ¢. - ISBN 978-5-09-103619-0. - Teker :
anekTpoHHbIH. - URL: https://znanium.com/catalog/product/2089896
2. Makuiues, I'. 5. ®usuxka. 11 knacc. ba3ossiil u yriyonéausiii yposuu / I'. 5. Msakumes, b. B.
byxosues, B. M. UHapyrun; Ilog pen. H. A. IlapdentheBa. - 11-e usn., nepepadorannoe - M.:
[Ipocsemenune, 2023. - 436 c. - ISBN 978-5-09-103620-6. - Tekcr : snexktponHsiii. - URL:
https://znanium.com/catalog/product/2089898
o Z[OHOJIHI/ITGJILHLIC NCTOYHUKU.
1. BacumseB, A. A. ®usuka. ba3oBwiii ypoBeHb: 10—11 kmaccel: ydeOHUK AN CpeTHEro
obmrero obpazoBanusi/ A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3I., HCOp. U
nomn. — Mocksa : U3natensctBo FOpaiit, 2024. — 211 ¢. — (O6meobpazoBaTeIbHbIA TUKIT). —
ISBN 978-5-534-16086-4. — Tekcr : anekTpoHHbIN // OOpa3oBaTtenbHas miaaTdopma HOpailt
[caitT]. — URL: https://urait.ru/bcode/544862.
e llepuoanyeckue u3gaHus:
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1. Bectnuk bantmiickoro ¢enepanpHoro ynuBepcutrera uM. M. Kanrta. Cepus: Pusuko-
MaTeMaTUYeCKUE U TEXHUYECKHE HayKu [DJEeKTpOHHBbIN pecypc| / bantuiickuil ¢enepanbHblii
yHuBepcuteT uMeHn Mmmanynna Kanta. - Kamunuarpan, 2016-2024. - M3znaerca ¢ 2005 r;
Breixonut 4 pasza B ron; Bectauk bantuiickoro denepansnoro yausepcuteta um. U. Kanra (10
2015 ropa). - URL : https://elibrary.ru/contents.asp?id=38190135.

2. Hayunslit xypHan [Dnekrponsbsiii pecypc] / OOO "Omumm". - MBanoBo, 2015-2024. -
Brixomut 12 pa3 B roJ; N3npaercs C 2015 T. - URL :
https://elibrary.ru/contents.asp?1d=36808876.

3. Hayunoe o6o3penue. TexHudeckue Hayku [DmnekTpoHHbIi pecypc] / HUIL[ Axanemus
EcrectBo3nanus". - Mocksa, 2014-2024. - Beixogut 6 pa3 B roa; MU3naercs ¢ 2016 r. - URL :
https://elibrary.ru/contents.asp?id=37100842.

4. Xypnan texunueckoit ¢pusuku / Poc. akan. Hayk, @u3.-rexs. uH-T UM. A. @. Modde. - CankT-
IlerepOypr, 2017-2024. - URL : https://dlib.eastview.com/browse/udb/12.

5. Ycnexu coBpeMeHHOro ectecTBo3HaHus / Akanemuss EcrectBo3Hanms. - [lensa, 2002-2024. -
W3naercsa C 2001 I. - Breixogut 12 pas B rof. - URL :
https://elibrary.ru/contents.asp?1d=37033328.

e  VY4eOHO-METOANYECKUE!

1. AnmakaeBa P. K. ®usnka : Mmerognueckue yka3aHus MO BBIIOJHEHUIO JabOpaTOPHBIX paboT
i o0yvarommxest 1 Kypca cnenuanbHOCTed TexHudeckoro Hanpasnenus : / P. K. Anmaxkaesa ;
Y'Y, Asromex. TexHukyMm. - 2023. - HeonyOiukoBanubii pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15416.

CoriacoBaHo:

T'11. GuGIHOTEKAPD /  Iessikoa UH. /| Fececccewvf[ | 25052024

JI0JKHOCTB COTPYAHHMKA HAY4HO# O HOIHOTEKN DUO TIOJIHCh Jara

L4 HpO(i)eCCI/IOHaJ'II)HI)IC 0asel JAaHHBIX, I/IH(bOpMaI_[I/IOHHO—CHpaBO‘IHBIe CHCTEMBI:

1. D/1eKTPOHHO-0MOTHOTEYHBIE CHCTEMbI:

1.1. Iudposoii obOpazoBaTenpHbIi pecypc I[PRsmart : siexTpoHHO-OMOIMOTEUHAS
cuctema : caiit / OOO Komnanus «Ai Ilu Ap Meaua». - CapatoB, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum pocrymna: nis 3apeructpup. mnojb3oBarenel. - TekcT :
JJIEKTPOHHBIN.

1.2. O6pasoparensuas miatdgopma FOPAUT : 06pa3oBaTelbHbIi Pecype, MEKTPOHHAS
oubmoreka : caiir / 000 DiextponHoe m3narenscro «FOPAMT». — Mockaa, [2024]. - URL:
https://urait.ru . — Peskum qoctyna: Ijsi 3aperucTpup. moib3oBarenei. - TeKCT : 3JeKTpOHHBIM.

1.3. baza manHbIX «J1eKkTpoHHas 6udmoTeka Texunueckoro BY3a (ObC «KoHcynbTaHT
CTYACHTa») : ANEKTPOHHO-OnOInoTeunas cucrema : caiit / OO0 «Ilomurexpecype». — Mockaa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum npoctyna: ans
3aperucTpup. noib3oBaTenaei. — TEeKCT : 3JIEeKTPOHHBII.

1.4. KoncynpranT Bpada. DJIeKTpPOHHAS MEAUIIMHCKAst OnbanoTeka : 6aza MaHHBIX : calT /
OOO «Bpicmiass mKoJa OpraHU3allUd M YOpPaBJIEHUSA 3/paBooXpaHeHHeM -KoMIIeKCHbIN
MEIUIIMHCKUN KOoHcanTHHT». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum
JIOCTYMA: JJISl 3AapPETUCTPUP. MMOJIB30BATENEN. — TEKCT : 3JIEKTPOHHBIN.

1.5. Bonpmmast MmeauIMHCKass OMOIMOTEKA : SJIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA  CauT /
00O «bykam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYTA: JUISl 3apETUCTPUP. TOJIb30BaTeNei. — TeKCT : AIeKTPOHHBIH.
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1.6. OBC Jlanp : snekTpoHHO-OMOMMoTeuHas cucrema : cadt / OO0 DBC «Jlanby. —
Cankr-IlerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum noctymna: ajst 3aperucTpup.
I10JIb30BaTENEeN. — TeKCT : AJEKTPOHHBII.

1.7. ObC Znanium.com : D>JIEKTPOHHO-OMONMOTeuHass cucrema : caut / OOO
«3nanuym». - MockBa, [2024]. - URL: http:/znanium.com . — Pexum noctyma : mis
3aperucTpup. Nonb3oBarenei. - TeKCT : JIIEKTPOHHBIN.

2. Koncyabrantlliarce [DnekTpoHHBIN pecypc]: cnpaBodHas mpaBoBas cucrema. / OO0
«Koncynprant [Imroc» - DnekTpoH. naH. - Mocksa : Koncynsrantllmoc, [2024].

3. eLIBRARY.RU: nayunas snektpoHHas OuOmmoreka : cat / OOO «Hayunas
OnextponHass bubmmoteka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum nocryma :
JUIsL aBTOPU3. TTOJIb30BaTeIeH. — TEKCT : 3JIEKTpOHHBIN

4. ®epepanbHas rocyiapcrBeHHass uHgopmanuonnas cucrema «HaumonanbHast
3J1eKTPOHHAsA OUOIHOTEKA» : AIeKTpoHHAs OnbinoTeka : caiitr / ®I'BY PI'b. — Mocksa, [2024].
— URL: https://H36.pd. — Pexxum noctymna : 1j1st mojib30BaTeNneid HaydyHo o0ubmmoreku. — Teker :
3JIEKTPOHHBIN.

5. Poccuiickoe oopazoBanme : dhenepanbablii oprali / yupenurenb OIAY «ODUL[TOy.
— URL: http://www.edu.ru. — TEKCT : 371€KTpOHHBIH.

6. DaexkrponHas OuOauoreyHas cucrema Yal'V : wmonyns «OnekTpoHHas
OnbImoTeKa ABUC  Mera-ITPO / OO0  «Jlara  Oxkcmpecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum octyma : 115 mojib30BaTesieid HayqYHOM OMOIMOTEKH. —
TeKcT : 3JIEKTPOHHBIH.

CornacoBaso: W
Nuxenep eyt / Ilypenko I0.B. / { = / 25.05.2024

JomxHocTh cotpyauuka Y UTuT [(5(6] MoAIHICh nara

3.3. Cneyuanvuvie ycrnosus 014 ooyuarowuxcs ¢ OB3
B ciayuae HeoOxonumocTd, OOydaromuMcss U3 YUCIa JHUI] C OrPaHUYEHHBIMU BO3MOXKHOCTSAMHU
3I0pOBBsI (TI0 3asIBJICHUIO O0YYAIOIIMXCs) MOTYT MPEAIaraThCs OJJHU U3 CICAYIONINX BAPHAHTOB
BOCIIPUSATHS HHPOPMAIUH C Y4E€TOM UX UHIUBUIYaJIbHBIX TICUXO(PU3UIECKHX OCOOCHHOCTEH:

— QIS UL C HapylIeHUsIMH 3PEHHUs: B Me4aTHOM (opme yBeIMYeHHBIM MPHEGTOM; B
(dopme 3JIEKTPOHHOrO JTOKyMEHTa; B (opme ayauodaiina (mepeBoa y4eOHbIX MaTepUaOB B
aymuodopmar); B medaTHOH ¢opme Ha s3blke bpaiing; MHAMBUAyalbHbIE KOHCYJBTAIlMH C
npuBiedeHUEeM TU(IOCYpAONePEBOAUNKA; HHANBUAYATbHbIE 3a1aHNS U KOHCYJIbTAllUH.

— 7S ML C HapymIeHWsIMU cliyxa: B TedaTHOW ¢opme; B (opMe BIEKTPOHHOTO
JIOKYMEHTA; BUJIeOMaTepralibl C CyOTUTpaMU; WHIMBUAYaIbHbIC KOHCYJIbTALIUH C MIPUBIICUCHHEM
CYpIONIEPEBOAUNKA; MHINBUIYATbHBIC 3aaHMS U KOHCYJIbTAIUH.

— QIS UL C HAapYIIEHUSMU OINOPHO-ABUTATEIBHOIO ammapaTta: B medaTHOW (opme; B
(dbopMe »SIEKTPOHHOrO JOKyMEeHTa; B ¢dopMme ayauodaiiia; WHIWBUAYyaAIbHBIC 3alaHUS H
KOHCYJIbTAIlNH.

- B cly4ae  HEOOXOAMMOCTH  HCIOJIb30BaHUS B y4eOHOM  mporecce
YaCTUYHO/UCKIIIOYUTENFHO JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH, OpraHu3alus
pa6otel IIIC ¢ obyuarommmucs ¢ OB3 v uHBaIMIaMu NpeAyCMaTpUBAETCS B JJIEKTPOHHOU
nH(OPMAITMOHHO-00Pa30BaTENFHON Ccpefie ¢ YUETOM WX WHAMBUAYAIBHBIX TCHUXO(PH3UIECKUX
ocoOeHHOCTeN
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA Y
KoHTponb 1 olLieHKa pe3ynbTaToB OCBOeHMs Y/l ocCyllecTBiseTcs MpernoaaBaTeleM B Ipolecce

MPOBENICHUS TPAKTUYECKUX 3aHATHUM U JIA0OpaTOPHBIX padorT,

TECCTUPOBAHUA, a TaKKC

BBIITOJIHCHUA 06y‘~IaIOHH/IMI/ICﬂ HHIAUBUAYAJIbHBIX SaHaHHﬁ, I/ICCJ'ICI[OB&HHﬁ.

PesynbTaThl OCHOBHEIE ITOKA3aTEIN OLICHKU DopMbI, METOJIBI
pe3yibTaTa KOHTPOJIS U OLIEHKU
pe3yJIbTaTOB 00YUEHHUSI
V1- mnonp3oBaThCs HEOOXOAUMOHN | - HCHONAB30BaHME HE0OXoAuMoH | TeKkyumii KOHTPOJIb:
yueOHOH u CIPaBOYHOM | yueOHOM u CIIPABOYHOMN | KOHTPOJIb HaJ
JIUTEpaTypon JUTEPATYPHI BBINOJIHEHUEM
1abopaTOPHBIX pabor,
VY2 - ncnonb30BaTh 3aKOHBI (PU3UKHU | - OOBSICHEHNE Pa3IMUHBIX SIBICHUH, | TECTAPOBAHUE,  YCTHBIN

npu 00BSICHEHUH Pa3IMYHBIX | MCIIOJb3Ys 3aKOHBI (DU3UKU
SIBIICHU I

V3 - pemarb 3aJaud Ha OCHOBE | - pEIIEHHE 3aJad Ha OCHOBE
M3YYEHHBIX 3aKOHOB " C | UBYUYEHHBIX 3aKOHOB;

MPUMEHEHUEM H3BECTHBIX POPMYIT

- IPUMEHEHUE M3BECTHBIX (opMyIl
IIPU pEILIEHUH 3a1a4

V4 - nons3oBaThcs MexyHapoIHOM
CUCTEMOW €AWHUL NpPH PEIICHUU
3a7a4

- UCMOJIb30BaHUE MeXyHapOIHOU
CUCTEMBbl €IMHULl TpPH PEUICHUU
3aja4

V5-nepeBoauthb E€IUHUIIEI
bu3nUecKnX BEIUYUH B EIUHUIIBI
CHu

- IepeBoJ eIUHULl (U3NYECKUX
BemunH B enuHUIEI CH;

VY6 - B x01€ 1a00paTOPHBIX 3aHITHI:
a) TPUMEHATh TMpaBHJIa TEXHUKHU
Oe30MmacHOCTH TpH OOpalIeHHH C
bu3nIeCKIMH npubopamu u
000pyI0BaHUEM;

0) IIaHUPOBATh POBEJEHUE OMBITA;

B) COOMpATh YCTAaHOBKY IO CXEME;

T') IPOBOAMUTH HAOIIOICHUS;

) CHUMATh MOKa3aHUs c
¢u3nyeckux npudopoB;

e) COCTaBIIATh TaOJIUIIBI
3aBUCUMOCTH BEJIMYUH W CTPOUTH
rpaduku;

K)  OIEHUBAaTh W  BBIYUCIATH

MOTPEIIHOCTY U3MEPEHMUIA;
3) COCTaBJIATH OTYET H JIeJIATh
BBIBOJIbI 1O NPOJIETIAaHHON paboTe

- MpPUMEHEHWE TPABWI TEXHUKHU
Oe3omacHOCTH TpH OOpallleHuu ¢
bu3nIeCKUMHU npubopamu u
000pyI0BaHUEM

- cOOp YCTaHOBKHM IO CXeMme s
MIPOBEJICHHUS OITBITA;

- CHSITHE TIOKa3aHUU ¢ (PU3MYECKHX

pubopoB;

- COCTaBJICHUE Ta0INIL u
IIOCTPOEHUE rpaukoB
3aBUCUMOCTH BEJIMYUH,;

- BBIYUCJIEHME  IOrpEIIHOCTEN
HW3MEPECHUN;

- COCTaBJICHUE OTYETa C BHIBOJAMHU
I10 IIPOIeNIaHHOM padoTe

31 - OCHOBBI Teopuu Kypca (U3UKHU;

- OIpPENICJICHHE OCHOBHBIX MOHATUI

OIMpOC, PCHICHUC 3aa4

IIpomexyTouHas
aTTecTalus:
nuddepeHupoBaHHbII
3ayer

0003HaY eHUS u eIMHUIIBI | Kypca (U3UKH, UX 0003HAYEHUS U
busnuecknx BenmuuH B CU eauHuibl u3mepenus B CU
32 - TEOPETUYECKUE U | - aHalIM3 METOJNOB (U3NYECKOro
SKCIEpUMEHTaJIbHbIE METO/Ibl | UCCIIEIOBAHUS
(U3NIECKOTO0 HCCIeOBAaHUS
33 - buznueckuit CMBICI | - 00BsICHEHHE buzngecKoro
YHUBEPCAIbHBIX (bU3NYECKUX | CMBICTA YHUBEpCaIbHBIX
KOHCTaHT (U3HYECKIX KOHCTAHT
dopma A ctp. 17 u3 18




34- 0 du3nyecKux ABIECHUAX:

a) TMPU3HAKU SIBJIECHUS, IO KOTOPHIM
OHO OOHapY’KUBAETCS;

0) ycioBus, pU KOTOPBIX IPOTEKAET
WM QUKCHPYETCS SIBIICHUE;

B) pUMepHI UCIIOJIb30BAHUS
SIBJICHUS Ha IPAKTUKE;

- onucaHue (U3NYECKUX SIBICHUU:
MPU3HAKHU, YCIOBUS IPOTEKAHHUS,
MPUMEPHI UCIIOIb30BAHUS

35- 0 GU3HYECKUX OIBITAX: - BBIMTOJIHEHHU € bu3HYEeCcKoro

a) IeNb, CXeMY, XOJl W pe3yjbTaT | OIbITa: onpeeICHHE LEJH,

OIIbITA; COCTaBJIE€HHE CXEMEBI, OIMCAHUE
Xo0/1a padoThI u aHam3
pe3yJIbTaTOB

36- 0  Gdu3MYeCKMX TOHATHSX, | -  ONpeneicHue  (U3NIECKOro

bU3MUecKUX BeIUYMHAX:
a) orpeseieHue,
BEJINYHHBL;

0) popMyJIbl, CBSI3BIBAIOIINE JTAHHYIO
BEJIMYHHY C IPYTHMH;

B) €AMHULIBI U3MEPEHMS;

I') ClI0COObI U3MEPEHHUS;

ITOHATHC

MOHATHS WK BETMYUHBL: POPMYIIBI,
eMHHUIBI U3MEPEHHUs, CIOCOOBI
U3MEpEHUS

37- 0 hU3HYECKUX 3aKOHAX:

a) (GOpMYJITUPOBKY u
MaTeMaTHYECKOe BBIpaKCHHE
3aKOHa;

0) ONBITHI, MOATBEPKIAIOLIUE €ro
CIIPaBEIIUBOCTD;

B) IpUMEPbI IPUMEHEHUS;

T') YCIOBHS MTPUMEHUMOCTH;

- 00BsICHEHNE bu3HIEeCcKoro
3aKoHa: GOpMYIHPOBKa, popMya;
- aHaJ3 OIIBITOB,
TTOJITBEPIK QIO I X

CIIPaBEUINBOCTD 3aKOHA;
- IPUMEHEHHUE 3aK0Ha

38- 0 HUBHYECKUX TEOPUAX:

a) ONbITHOE 0OOCHOBAHKE TEOPUH;
0) OCHOBHBIE (DOPMYJIBI, TOJIOKEHMUS;
B) 3aKOHBI, TIPUHIIMIIEI;

') OCHOBHBIE CIICJICTBHS,

1) yCIIOBUS IPUMEHUMOCTH;

- onucaHue (PU3NYECKONH TEOpPHH U
o0nacTh ee NpUMEHEHUS

39- 0 npubopax, MEXaHHU3Max:
a) CXeMy YCTpOHCTBa W TPHHIIUI
JICHCTBHUS;

- oIHcaHue puOOpoB 5
MEXaHM3MOB: CXE€Ma YCTpOWCTBA U
MPUHLINN JICHCTBUS;

0) Ha3Ha4YCHUE, IpUMEpPHI | - IPUMEHEHUE U  HAa3HAa4YCHUE
IPUMEHEHUSI. puOOPOB U MEXaHU3MOB
Paspalorank AL npencIaEarens / Anuaraces Prsma Kavmunessa
ngdnucs
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