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1. ITACIHIOPT IPOI'PAMMBI Y]
1.1.1]enu u 3a0auu, pesyrbmamul 0c6oeHus (3HaAHHS, YMECHUS )

Lenu:

- OCBOEHHUE 3HaHUH 0 (QyHJAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX M IMPUHIIMIIAX, JIEKALIUX B OCHOBE
COBpEMEHHON (M3MYECKOM KapTUHBI MHUpa; Haubojee Ba)KHbIX OTKPHITUSX B 00JacTH (DU3HKH,
OKa3aBLIMX ONpEJEIIoLIee BIMSIHUE HA PAa3BUTHE TEXHUKU M TEXHOJIOTMH; METOAAX Hay4HOI'O
MO3HAHMSI IPUPOJIBI;

- OBJIQJICHUE YMEHMSMH NPOBOAUTH HAOIOAEHMS, ITUIAHUPOBATh W BBHINOJIHATH SKCIEPUMEHTHI,
BBIJIBUTaTh TUIIOTE3bl W CTPOUTh MOJETH, HNPUMEHITHh IOJyYeHHbIE 3HAHMA MO (U3MKE I
OO0BSACHEHHUS pa3HOOOpa3HBIX (U3UUECKUX SIBICHHMM M CBOHCTB BELIECTB; INPAKTUYECKH
UCIIONIb30BaTh (M3UYECKHUE 3HAHUS; OICHHWBATh JOCTOBEPHOCTh €CTECTBEHHO - HAaYYHOH
uHpopMaIuy;

- pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPYECKUX CHOCOOHOCTEH B
mporecce NpUOOpeTeHHs 3HAHUM M yMEHHH 10 (U3MKE C UCIOJIb30BAaHUEM PAa3IMYHBIX
MCTOYHUKOB MH(POPMAIIMH U COBPEM EHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

3anauu:

- BOCHHUTAaHHE YOEXKIEHHOCTHM B BO3MOXHOCTU IO3HAHMS 3aKOHOB IPUPOJbI, HCIIOJIb30BAHUS
JOCTWXKEHUH ¢(u3nku Ha Ojaro pas3BUTHS 4YEJIIOBEYECKOM IMBWIM3ALUU; HEOOXOAUMOCTH
COTPYAHHMYECTBA B IPOLIECCE COBMECTHOI'O BBINOJHEHUS 3a]ad, YBAKUTEIBHOIO OTHOILEHUS K
MHEHUIO ONIOHEHTAa MpH OOCYXJAEHUU MpoOJieM eCTeCTBEHHO - HAy4YHOTO COJEpXKaHUS;
FOTOBHOCTM K MOPAJIbHO-ITHUECKON OLIEHKE MCIIOJIb30BAHMSI HAYYHBIX JIOCTHMIKEHHH, 4YyBCTBa
OTBETCTBEHHOCTH 32 3alllUTy OKPYXKAIOLIEH cpebl;

- MWCIOJb30BaHUE NPUOOPETEHHbIX 3HAHUW M YMEHUH Ui pelleHus NPaKTUYeCKUX 3a7ad
IIOBCEJIHEBHOM JKM3HM, obOecredeHusi Oe30MacHOCTH COOCTBEHHOM JKM3HHU, pPaLMOHAIBHOIO
IIPUPOJOIIONB30BAHMS U OXPAHbI OKPY)KAIOLIEH Cpeibl U BO3MOXKHOCTb IIPUMEHEHUS! 3HAHUN NIPU
pEeLIeHNN 3a/1a4, BO3HUKAIOIIMX B MOCIEAYIONe MpodhecCHoHaIbHOM JesTeIbHOCTH.

B pamkax mporpamMmbl y4eOHOW JUCHMILTMHBI O0YYAIOUIMMHUCS OCBAaMBAIOTCS YMEHHS W 3HAHUS,
KOMIIETECHIIUU

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

dopma A

ctp. 2 u3 18




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 yuebHoit aucuuruinae «Dusmkay BISETCS 4acThi0 00pa30BaTENbHON MPOrpaMMbl
MOJTOTOBKY CIEIHAIMCTOB CPEAHEro 3BeHa o crnenuaibaoctd 09.02.07 MadpopmanroHHbie
CHCTEMBI U IPOrpaMMHUPOBAHUE, PEKOMEHI0BaHHON MuHICTEpCTBOM 00pa3oBanus u Hayku PD
[Mpukaz Nel547 ot O9pekabpst 2016 Perucrpammonnsiii Ne 44936. Ilporpamma yueOHOIA
quciuInHel  «Du3ukay TpeaHa3HaueHa Ul M3y4YeHUs (QHU3MKM B Ipo(deccroHaIbHBIX
oOpaszoBarenpHbiX opranuszanusx CIIO, peanu3yronmx o0pa3oBaTEIbHYI MPOrPaMMYy CPEIHETO
oOmiero oOpa3oBaHUs B IpejesiaX OCBOCHHUS OCHOBHOH NPOQECCHOHAIBHONH 00pa30BaTelbHOMN
nporpammbel CIIO Ha 06a3e OCHOBHOro oOmIero oOpa3oBaHMsI MPH TMOATOTOBKE CIEIUATHCTOB
CpEeIHEro 3BeHa B YaCTU OCBOEHHS 00111e00pa30BaTEIbHbBIX AU CIIUILINH.

1.3.Konuuecmeo uacoe Ha oceoerue npocpammol
MaxkcumanbHas yueOHas Harpyska ooyuatouxcs 117 gac., B Tom uncie:
o0s3aTenpHast ayIuTOpHast yueOHas Harpyska odydaronmxcs 117 gac.;
camocrosTenpHas pabora odydaromuxcs () gac.
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2. CTPYKTYPA U COAEPKAHUE Y]
2.1.06vem u 6udvl yuebHol pabomoi

Bun yaeOHol paboThI O0beM yacoB
MakcumasnbHas yyeOHasi Harpy3ka (Bcero) 117/117%
Oo6s13aTesibHAsI ayANTOPHAA yueOHAasi Harpy3ka (Bcero) 117/117%
B TOM YHCJIE:
TeopeTnueckoe o0ydeHue 97/97*
nabopaTopHbIe pabOTHI 20/20*

MPAKTHYECKUEC 3aHATUS -
KypcoBas pabota (IpoeKT) -
CamocrosiTesibHasi padoTa o0ydyaommxcs (Bcero) -
B TOM YHCIIE: -
- paboTa HaJy KypcoBO# paboTOi (IPOEKTOM)

- YKa3bIBAalOTCS APYTUe BUABI CAMOCTOSITEIbHONU 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

Texywuti KoHmpo.ib: KOHTPOJIb HAJl BHITOJIHEHUEM JJA0OPATOPHBIX padbOT, TECTHPOBAHUE, YCTHBIH

ONpocC, pEeuIeHue 3a1a4

Ilpomesicymounas ammecmayus: nudPepeHInpoOBaHHBIN 3a4ET

* B ciayyae HEOOXOJUMOCTH HCIIOJIb30BAaHUS B Y4EOHOM IPOIECCE YAaCTHYHO/ MCKIIOYUTEIBHO
JMCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUI - koimmdyectBo uacoB paboter IIIIC ¢
00yYaIONMMICS B TUCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM JIEKTPOHHOT O 00y4YeHUSI.
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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
BBenenue 4
ConepikaHue yueOHOTO MaTepHrana p
1.®Ou3uka — Hayka o npupoje. Puznka u Texurka. Gusnka u acrpoHomus. [lonsTue o Ppusznyeckon KapTHHE VYerHblil onpoc
MHpa. 2
JlaGopaTtopHas padora Ne 1 2
«HM3y4yenue 38e31HOTO Heba C MOMOIIBIO TIOABHKHON KapTh)
Teoperuueckoe 00yueHHE 2
JlaboparopHbie pabOTHI -
[pakTryeckue 3aHsATHSA -
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. 22
MouJiekyasipHast
¢usuxa u
TepMOAMHAMHUKA
Tema 1.1. Conep:xanue yueOHOTO MaTepHraia
OCHOBBI 8
MOJIEKYJISIPHO- 1.OCHOBH131e nosnoxernss MKT u ux onbiTHoe o6ocHOBaHUe. CHITBI M DHEPTHS MOJICKYJISIPHOTO 2 YcTHbI onpoc
KHHETHYeCKOii B3aumozeicTBus. CKOPOCTH JBIKEHUS MOJIEKyY! 1 uX u3mepenue. Omwit [lItepna. Macca n pazmepst
Teopuu MOJICKYJL. HOSTOS[HHEISI Asoragpo. _
2.Uneansbnsiii ra3. [lapnenue raza. [lonstue Bakyyma. Mexx3Be3nHbiii ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH UAEATIBHOIO rasa. TemrepaTrypa Kak Mepa CpeiHE KUHETUYECKOMN
SHEPrHM Xa0THUECKOTO JIBHKEHHS MOJIEKYIL.
3.VYpaBuenune Kinaneiipona-Menneneesa. M3onponecch! 1 ux rpaduxu. TepMoauHaMudIecKast IIKana
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 MaTepuaia ¢ UCIOIb30BAHUEM PECYPCOB YUEOHO-METOAUUECKOTO U
MH(POPMAIIMOHHOTO 00ECTIEeYEHUS! TUCIUITITHHBI

[NonroroBka K yCTHOMY OIPOCY

[oaroroBka x auddepeHpoBaHHOMY 3a4€eTy

Tema 1.2 Copeprxanne yaeOHOTO MaTepraia
OcHoBBI _ _ 6 _
TepMOIMHAMHKH 1.M3MeHeHre BHYTPEHHEH YHEPTUH rasa B MPOIIECCE TEIIO0OMEHA U COBEPIIacMOM Ea6OTLI. [eproe Havano VYerHblit onpoc
TepMoanHaAMUKHU. PaboTa ra3a npu n3o0apHOM HM3MeHeHHH ero oorema. AnmabatHeli mporiece. [Ipumenenne TectupoBanue
TIEPBOTO Havaja K M30MPOIeccaMm.
2.HeoOpaTuMoCTh TEMIOBBIX MpolieccoB. [IoHsTHE 0 BTOPOM Haualle TepMOANHAMHUKH.
3.[punammn geictBus TemoBor MamuHbL Torstre o mukie Kapro. KITJI TemmoBoro qurarens.
Teopetnueckoe oOydeHne 6
JlaboparopHbie pabOTHI -
[pakTuveckue 3aHIATHS -
CamocrosiTenbHas padoTa 00yJaroIIuXCs: - VYceTHBI onpoc
[popaboTka yueOHOro MaTepHana ¢ MCHOIb30BAaHUEM PECYPCOB YueOHO-METOANYECKOTO U
MHPOPMAIIMOHHOTO 00ECTIeYESHUS! JUCIUITITHHBI
[loaroroBka K yCTHOMY OIIPOCY
[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 KHUIIEHUS OT aBieHus. Kputuaeckoe cocTosiHue BEIICCTBA. XapaKTepUCTHKA )KAIKOTO COCTOSTHHS BEIIECTBA.
2.Kpucrammnieckoe COCTOSIHUE BellecTBa. THIIBI CBsI3eH B KPUCTAIAX, BUIbI KPUCTAJUTMICCKUX CTPYKTYP.
$asosrie Mexanuueckue cBocTBa TBepAbIX Tel. 3akoH ['yka. TerioBoe paciiupeHue TBEpAbIX TEN U KUKOCTEH.
Tepexoanl [TnaBnenne u KpucTaTU3anys. 3aBUCHMOCTh TEMITEPATYPhI IUIABJICHHUS OT AABICHHSL.
Teopetnueckoe oOydeHne 4
JlabGopaTropHbie padoThl 4
Ne 3 «Onpenenenne OTHOCUTEIIEHONW BIAKHOCTH BO3TyXa)
Ne 4 «Onpenenenne kodhGUIMICHTa MOBEPXHOCTHOTO HATIKCHUS KHUTKOCTH
[IpakTueckue 3aHATHA -
CamocrosiTenpHas padoTa 00yJaroNTUXCs: - VYerHblit onpoc
[popaboTka y4eOHOTO MaTepHaia ¢ UCIOIB30BAHUEM PECYPCOB YICOHO-METOMYECKOTO U
“HGOPMAIIMOHHOTO 00CCIICUCHUSI TUCITATITHHEL
IToaroroBka Kk yCTHOMY OIpOCYy
Ioarororka k audHepeHITPOBaHHOMY 3a4eTy
Paspen 2.
OcHoBBI 56
JIEKTPOANHAMH
KH
Tema 2.1 CopniepkaHue yueOHOTO MaTepraia
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DIeKTpHYeCKOoe 10
moJie 1.IBeHue SIeKTpU3AHH Tell. DIEKTPUUIECKHUNA 3apsi. 3aKOH COXPAHEHUS dIIEKTPUUIECKOTO 3apsiia. VYerHbli onpoc
B3anmogeticTBre TOUeUHBIX 3apsaa0B. 3akoH Kymona. DnexTpudeckas MOCTOSHHAS. TectupoBanue
2.DnexTpuyeckoe nose. HanpsokeHHOCTh 371€KTpUYecKoro mojs. [IpuHIun cynepno3unun 3aeKTPHIECKUX
noseit. Pabora o nepemernienuro 3apsiaa. [loreHnman u pa3HoCTh NOTeHIMaN0B. [IoBepXHOCTH paBHOTO
noteHnMana. CBA3b MeXy HaNpsHKEHHOCTBIO M Pa3HOCTHIO MOTEHIIUAIIOB.
3.IIpoBOTHHUKH M TUAJIEKTPUKU B AIEKTPUIECKOM MoJie. JnanekTprueckas MPOHUIIAaEMOCTh CPEJIBI.
[onspuzarust JU3IEKTPUKOB. DMEKTpOCcTaTHIECcKas 3aIInTa.
4.9nexTpoeMKocTs. KoHeHcaTopsl U MX coeAMHEHHE. DHEPTHUs dJIEKTPUIECKOTO MOJIS 3apsHKEHHOTO
KOHIeHCaTopa.
Teopetnueckoe oOydeHne 8
JlaGoparopHble padoThl 2
Ne 5 «Omnpenenenue 3nMeKTPUUECKON EMKOCTU KOHAEHCATOPay»
[NpakTHyeckue 3aHsATHSA -
CamocrosiTenbHas padoTa 00yJaroIIuXCs: - VYeTHsI onpoc
[popaboTka yueOHOrO MaTepraia ¢ MCHOIb30BaHUEM PECYPCOB YU4eOHO-METOANIECKOTO U
MH(POPMAIIMOHHOTO 00ECTICYEHUS! TUCIUITITHHBI
ITonroroBka Kk yCTHOMY OIIPOCY
[oaroroBka k muddepeHIrpoBaHHOMY 3a4eTy
Tema 2.2 Conep:kanue yueOHOTO MaTepHraia
3aKoHBbI 18
HOCTOSTHHOIO 1.dusnveckre 0CHOBBI NPOBOAMMOCTH METANIOB. [IOCTOSIHHBIN 3JIEKTPUYECKHI TOK, €70 XapaKTEPUCTUKH. VYerHbli onpoc
TOKA VYcnosus, H(Eo6xoz[HMLIe JUTS] BOBHUKHOBEHHS TOKA. DJNEKTPOABIKYIIAs cuiia. 3akoH OMa sl ydacTka Lenu Pemenue 3agau
U 3aMKHYTOH 1ieny. CONpOoTUBIEHUE KaK IEKTPHUUECKas XapaKTepUCTHKa pe3ucTopa. 3aBUCUMOCTh
COIIPOTHBIICHUS pe3ucTopa oT Temneparypsl. [lonsaTre o cBepxnpoBogumocTy. [locnenoBarensHoe U
napajjieIbHOE COeIMHEHNE PE3UCTOPOB U HCTOYHHUKOB TOKA.
2.PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKA. Y CJIOBHUS MOJTYYCHUSI MAKCUMAaIbHOW MOIIHOCTH BO BHEITHEH
nenu. 3akoH [[xoyns-Jlenna.
Teopetnueckoe oOydeHne 12
JlagopaTopHbIe padoThI 6

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

No 7 «OHpCILCJ’IeHI/IC YACIBHOT'O COIMMPOTUBJICHUS ITPOBOJHUKA»

IIpakTueckue 3aHATHA

CamocrositensHas paboTa 00yJaromuxcs:

[popaboTka yueOHOrO MaTeprana ¢ MCHOIb30BAaHUEM PECYPCOB YueOHO-METOANIECKOTO U
“HGOPMAIIOHHOTO 00CCIICUCHHSI TUCIIATITHHEL

ITonroroBka Kk yCTHOMY OIIpPOCY

Ioarororka k audHepeHITupOBaHHOMY 3a4eTy

VYerHsIit onpoc
Pemenue 3amau
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Tema 2.3
DyleKTpuYecKuit
TOK B
Pa3THYHBIX
cpenax

Copepixanue yueOHOTO MaTepuaa

10

1.KoHTakTHast pa3HOCTh MOTEHIMAIOB U paboTa BbIXxoaa. TepMOIIEKTPHUECTBO U €r0 MPUMEHEHHE.

2.D7eKTpUIEeCKUN TOK B DIIEKTPOIUTAX. DIEKTPOIIN3. 3aKOH AIeKkTponn3a. OnpeneneHue BeTHInHbI
3JIEMEHTapHOTO 3apsaa. [IpuMeHeHre IeKTposin3a B TeXHUKe. [IpeBpamnieHie BHyTpeHHEH SHEPTUH B
NIEKTPHIECKYIO IPH XUMHUYECKUX PEAKIMAX B UICTOYHHKAX TOKA. AKKYMYJISITOPBI U HX IPHIMEHCHHE.

3.0nekTpuyeckuil TOK B razax. HecamocTosITENbHBIN U caMOCTOSITENbHBIN pa3psbl. [ToHsTHe 0 ma3me.
OJNeKTpUUECKUil TOK B BakyyMe. TepMOdJIeKTPOHHAs IMHUCCHS.

4.3JICKTpPI‘lCCKI/II>'I TOK B IIOJYIIPOBOAHUKAX. QHCKTPOHPOBOI[HOCTB MOJYIIPOBOAHUKOB U €€ 3aBUCUMOCTDb OT
TeMIIEpaTypbl U OCBEHICHHOCTH.

CoOctBeHHass M IpHMECHas MPOBOJUMOCTH IIOJYIPOBOAHHKOB. DJIEKTPOHHO-IBIPOYHBIH  HEPEXOll.
[onynpoBoIHUKOBBIN MO, TpaH3UCTOP. [IpuMeHeHre MOTYIPOBOIHIUKOBBIX MPHOOPOB.

VYerHbli onpoc
TectupoBanue

TCOpCTI/I‘leCKOC 06y‘l€HI/I€

JlabopaTopHbIe padoThI

Ne 8 «M3ydenue paboOThI MOIYMPOBOAHUKOBBIX IPHOOPOBY

\S]lee]

HpaKTI/I‘{eCKI/Ie 3aHATHUA

CamocrosiTenpHas paboTa 00yJaroITUXCs:

[IpopaboTka y4eOHOTO MaTepHaia C UCIOIb30BaHUEM PECYPCOB YUeOHO-METOIMIECKOTO U
“H(GOPMAIIOHHOTO 00eCTICUeHISI TUCITATUTHHEL

[NoxroroBka K yCTHOMY OIIPOCY

[oaroroBka k nuddepeHnrpoBaHHOMY 3aUeTy

VYerHblit onpoc

Tema 2.4
MarnuTtHoe
noJjie

Copeprxanue yaeOHOro Marepuaia

10

1.OTKpbITHE MAarHUTHOTO TT0JIsl. MarHuTHast HHAYKIUs. BuxpeBoil xapakTep MarHNTHOro HoJisi. MarHuTHas
MoCTOSTHHASI. MarHuTHAsl IPOHUIIAEMOCTh cpefibl. HarpsokeHHOCTh MarHuTHOTO 1odist. CBSA3b MHAYKIINU U
HaIpsHKEHHOCTH MarHUTHOTO 1oyid. ['paduueckoe n3o0paskeHre MarHUTHBIX 110J1eil. MarHuTHBIE O
IPsSIMOJIMHEHHOTO IPOBOJHUKA C TOKOM, KPYTOBOT'O TOKA U COJICHOMIA.

2.B3aumopeiictBre TOKOB. [leficTBl€ MarHUTHOT'O OJIsl HA MPOBOJIHUK C TOKOM. 3aKOH AmIepa.
MaruuTHBIH OTOK. PaboTa o nepeMenieHnto MpoBOHUKA C TOKOM B MAaTHUTHOM TIOJIC.

3./leiicTBHEe MaTHUTHOTO TIOJI Ha ABIDKyIIHiics 3apsan. Cuia Jloperna. J[BrmxeHue 3apsHpkeHHOM YacTHIIBI B
MarHuTHOM IIOJIE.

4 . MarauTHEIe CBOMCTBA BCIICCTBA, KpUBAad HAMAaroHn4nuBaHUd.

VYcTHbIiT onpoc
Pemenne 3agau

TeopeTndeckoe oOydeHne

10

JlabopaTopHbie padOTHI

IIpakTHueckue 3aHATHA

CamocTosTenbHas pa60Ta 06y11a101111/1xc;{:

VYeTHsIit onpoc

®opma A
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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

Pemenne 3agau

Tema 2.5
DJIeKTPOMArHUT
Hasl HHAYKIUSA

Copepixanue yueOHOTO MaTeprasa

1.OnexrpomarautHas nHAyKnusa. OnerT @apages. 3aKoH MeKTpoMarHuTHON nHAYKINN. [IpaBuno Jlenma.

[NousTHE 00 3MEeKTpOMarHUTHOM Teopru MakcBermta. BuxpeBoe anekTpudeckoe moiie. OTHOCHTENBHEII
XapakTep 3JIEKTPUUECKUX U MAarHUTHBIX Mojieil. BuxpeBbie TOKkU. Pojib MarHUTHBIX MOJEN B SIBICHUSX,
npoucxosiux Ha Connie. CofHeYHAss aKTUBHOCTD.

2.Camounnykuus. MHaykTHBHOCTE. 3JIC caMOMHAYKINU. DHEPTUsi MATHUTHOT'O TMOJISI.

VYerHbli onpoc

Teopetuueckoe 00yucHHE

JlabGoparopHbie padoThl

Ne O «M3y4enue siBIEHUS JIIEKTPOMArHUTHOM MHIYKLIUID

IIpakTueckue 3aHATHA

CamocrositensHas padoTa 00yJaromuxcs:

[popaboTka yueOHOrO MaTeprana ¢ MCHOIB30BaHUEM PECYPCOB YU4eOHO-METOANIECKOTO U
HH()OPMAIIMOHHOTO 00ECTICUCHUSI UCIIUTLTHHBI

ITonroroBka Kk yCTHOMY OIIPOCY

INoxroroska k auGepeHIUPOBAHHOMY 3a4ETy

VYcTHsIil onpoc

Pa3znea 3.
Koneoanus n
BOJIHBI

24

Tema 3.1
Mexannueckune
KO0J1e0aHuA U
BOJIHBI

Copeprxanue yaeOHOro Matepuaia

1.KonebarensHoe nBIKeHNE. |'apMOHIUEcKre KOoeOaHusI M MX XapaKTePUCTHKH. MexaHnYeCKHe BOIHBIL:
BUJIbl, XapaKTEPUCTUKH, IPUMEHEHUE.

2.MasTHUKH: MareMaTHieckui, GU3n4ecKuii, pyKUHHBIA. Pacuet neprooB KosebaHui.

VYcTHbIil onpoc

TGODGTH‘IGCKOC O6y‘-I€HI/I€

JlaboparopHbie pabOTHI

HpaKTI/I‘leCKI/Ie 3aHATHA

CamocrosiTenbHas padoTa 00yJaroIIuXCs:

[IpopaboTka y4eOHOTO MaTepraia C MUCIOIb30BAHUEM PECYPCOB YUeOHO-METOAMIECKOTO U
“HGOPMAIIOHHOTO 00eCIICUEHHSI TUCITATUITHHEL

[oxroroBka K yCTHOMY OIPOCY

[oaroroBka x auddepeHpoBaHHOMY 3a4€eTy

VYerHblii onpoc

Tema 3.2

Copepixanue yaeOHOTO MaTepraa

14

®opma A
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JJIeKTPOMArHUT
Hble K0J1e0aHUus
H BOJIHBI

1.CBoGOIHBIE AIIEKTpOMarHuTHBIE KoebaHus B KoHType. [IpeBparene sHeprun B KonedaTeTbHOM KOHTYpE.
CobcTBeHHAs 9acTOTa KOJIeOaHUH B KOHTYpe. 3aTyXaHHe dIEKTPUIECKUX KOJICOaHH.

2.Toku BBICOKOH YacTOTHI M MX IPUMEHEHUE. BEIHYKICHHBIC DIIEKTpHUYeCKIe KoeOanus. [lepeMeHHBII TOK 1
ero noaydenue. JlefcTByrolye 3Ha4eHUs TOKA U HanpspKkeHusl. THIYKTUBHOCTh M €MKOCTb B LIETIH
TIEPEMEHHOTO TOKa. AKTUBHOE, EMKOCTHOE U UHYKTUBHOE COMPOTUBIIEHUS. DNEKTPUUECKUN PE30OHAHC.
BekTtopHbie nuarpammel. 3akon OMa i LeNU EPEMEHHOT0 ToKa. MOIIIHOCTh MEPEMEHHOr0 TOKa.
[IpeoOpazoBanue mepemeHHOro ToKa. Tpancopmarop. Ilepenada u pacmpeneneHne IeKTPOIHEPTHH.

3.01eKTpOMarHuTHOE TI0JIE U €ro pacripezieieHle B BUJIE JJIEKTPOMarHUTHBIX BOJH (110 MakcBesty).
OTKpBITBIH KOJEOATENbHBINM KOHTYP KaK HCTOYHHUK 3JIEKTPOMArHUTHBIX BOJIH. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. DHEPTHs 3JIEKTPOMArHUTHON BOJIHBI.

4.®uzndeckne 0CHOBHI paanocBsas3y. [IpuHnmnel paguonoxanuu U tenesuaeHus. Kocmuueckoe
paaroU3IIydCHHE.

VY cTHEIH ompoc
Pemenue 3amau

TeopeTrueckoe 00yueHHE

14

JlabopatopHbIe PabOTHI

IIpakTueckue 3aHATHA

CamocrositensHas padoTa 00yJaromuxcs:

[popaboTka yueOHOrO MaTeprana ¢ MCHOIB30BaHUEM PECYPCOB YU4eOHO-METOANIECKOTO U
HH()OPMAIIMOHHOTO 00ECTICUSHUSI UCIUTLTHHBI

ITonroroBka Kk yCTHOMY OIIPOCY

INoxroroska k auGepeHIUPOBAHHOMY 3a4ETy

VYcTHsIil onpoc

Tema 3.3
Boanosas
ONTHKA

Copeprxanue yaeOHOTO MaTepraia

1.OnexTpomarauTHas npupoaa ceera. CKOpocTh cBeTa. 3aBUCUMOCTh MEXY JUTMHOM CBETOBOM BOJHBI U
YaCTOTOH AJIEKTPOMArHUTHBIX KOJIEOaHHH.

CBeTOBOI IMMOTOK M OCBEIIEHHOCTh. 3aKOH OTPKEHHUS M IpeoMiieHus cBerta. [loHoe oTpaskeHne cera.
Tonkue nuH3b1. M300paskeHne TPEMETOB C MTOMOMIBIO JIMH3.

2.KorepeHTHOCTh 1 MOHOXPOMAaTU4YHOCTh. MIHTepdepeHIus cBeTa, ee NpOsBICHUE B IIPHPO/IC U TPUMEHEHHE
B TexHuKe. Jludpakuus ceera. Audpaxius Ha eI B Tapa/uIeIbHBIX JIydax U Ha AU(PaKIMOHHON pelIeTKe.
Hudpakunonnsiii cnektp. [Tonsitie o rojgorpadum.

Hucnepcus cera. Paznoxxenue 6enoro csera mpusmoil. L{gera ten. Bunel cnexktpoB. CieKTpaibHBIN aHAIN3.

3.2/1eKTPOMAarHUTHOE H3JTyYeHHE B PA3IMUHBIX JUANa30Hax YacToOT: PAAUOBONIHBI, HH(PAaKpacHOE, BUIUMOE,
yABTPahUOIETOBOE, PEHTTEHOBCKOE M3yueHusi. CBOMCTBA U MPUMEHEHHE 3TUX H3NydeHuil. [IoHsaTHE O
MapHUKOBOM d(heKTe.

VYeTHbIil onpoc
TectupoBanue
Pemenne 3amaq

Teopetnueckoe 00yUeHUE

JIaGoparopHbie pabOTEI

IIpakTHueckue 3aHATHA

CamocTosTenbHas pa60Ta o6yqa101u1/1xcsl:
Hpopa60TKa y‘le6HOF0 mMarepuajia ¢ UCIOJIb30BAHUEM PECYPCOB y‘Ie6H0-MeTOI[I/I‘IeCKOFO "

VYerHbIit onpoc

®opma A
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MHPOPMAIIMOHHOTO 00ECIEYEHUS! TUCIUITIIHBI
ITonroroBka Kk yCTHOMY OIIpOCY
[oaroroBka x auddepeHpoBaHHOMY 3a4€eTy

Pazgen 4.
KBanToBas 10
¢puzuka
Tema 4.1 ConeprkaHue yueOHOTO MaTepHrana
KsanrToBas 6 _
OITHKA 1.KBanToBas runoresa [Tnanka. KBanToBast mpuposa cBera. DHEprHs U UMITYJIBC (DOTOHOB. VYcTHsIil onpoc
2.Buemrnmii portosnexkrpuueckni 3¢ dext. Onbitel A.I.Ctonerosa. 3akoHbl BHelIHero GpoTodddekra.
VYpasuenue Ditnmreiina mis porodrddexra. Buyrpennuit poroaddexr, ero ocodennoctu. [pumenenune
¢dorordderTa B TEXHHUKE.
3. laBnenue csera. Onbitel [1.H.JIeOGeneBa. Xumuueckoe neiicTBie cBeTa, ero npuMeHeHnue B pororpaduu u
HEKOTOPBIX TEXHOJOTMYeCKUX mponeccax. Ilonsartue o gorocunrese. [loHaTHe 0 KOPIyCKyIAPHO-BOJHOBOM
IIPUpPOJIE CBETA.
TeopeTrueckoe 00ydeHHE 6
JlabopaTopHbie pabOTHI -
IIpakTueckue 3aHATHA -
CamocrositensHas paboTa 00yJaromuxcs: - YcrHbIi onpoc
[popaboTka yueOHOro MaTeprana ¢ MCHOIb30BaHUEM PECYPCOB YUeOHO-METOANYECKOTO U
MH(OPMAIMOHHOTO 00eCTIeYeHH s AUCIUTUTNHBI
IToaroroBka Kk yCTHOMY OIIPOCY
[Moxroroska k quddepeHIMpPOBaHHOMY 3a4eTy
Tema 4.2 Conep:xanue yueOHOTO MaTepHraia
duszuka aTomMa u 4 =
aTOMHOr0 s/Ipa 1.Mopenu aroma Pesepdopaa u bopa. YpoBHu sHepruu B arome. M3inydeHue U MoriionieHne SHepriuu YcrHbll onpoc
aroMoM. [Iponcxoskenne ClieKTpoB UCITyCKaH!sI U MOTJIOIIEHUS Ha ocHOBe Teopun bopa. OObsicHeHue
oOpazoBanus (ppayHrohepoBbIX JIUHUHA B criekTpax CoiHIa U 3Be31.
2.9KcnepuMeHTalIbHbIE METO/Ibl PETUCTPALIUH 3apsKEHHBIX YacTull. EcTecTBeHHas paJJMOaKTUBHOCTD U €€
BUBI. 3aKOH PaMOAKTUBHOIO pacmaza. buonornueckoe aeficTBie paguoakTHBHOTO U3Ty4EHHSL.
3.CocraB aTOMHBIX siziep. OTKpBITHE TO3UTPOHA U HEHTpOHA. SInepHble cuitbl. JledeKT Macchl. DHEpTHs CBSI3H
aTOMHBIX sIIIep.
4.JleneHue TSDKETBIX aTOMHBIX sIJIEp, LETHas peakiysl JeJIeHus. YIIpaBisemMas [eltHas peakuus. SaepHsie
peakropsl. [lomyueHne pagroakTUBHBIX H30TONOB U X PUMEHEHHE B MEIUIIMHE, IPOMBIIIIIEHHOCTH,
CEIbCKOM X031cTBe. [lepcrieKTHBEI pa3BUTHS SPHEPTETHKH B CTPAHE.
Teopernueckoe oOyueHme 4

JlabopatopHbie pabOTHI

®opma A
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HpaKTI/I‘leCKI/Ie 3aHATHA

CamocrosiTenpHas paboTa 00yJaroITUXCs: - VYcTHBIH onpoc
[popaboTka yueOHOrO MaTepHana ¢ MCHOIb30BaHUEM PECYPCOB YUeOHO-METOANIECKOTO U
MH(POPMAIIMOHHOTO 00ECTI€YEHUs! TUCIHUITITHHBI

IToaroroBka Kk yCTHOMY OIIPOCY

[oaroroBka k muddepeHIrpoBaHHOMY 3aUeTy

IIpumepHasi TeMATHKA KYPCOBOii padoThI (MPOEKTAa): -

CamocTosiTe1bHAsA padoTa o0y4arumuxcs HajJ KypcoBoii padoToii (mpoekToM): -

Bcero 117

Bonpocsel k 1udpepeHuMpoOBAaHHOMY 3a4eTy:

1.

nalhe

BN

9.

10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

DneKTpUUeCcKui 3apsa. 3aKOH COXPaHEHUS 3JIEKTPUUYECKOro 3apsiia. BzaumonelictBue snekTpuueckux 3apsaaoB. 3akoH Kyiona.
DIEKTpUYECKOE MoJIe, HAMPSHKEHHOCTh 3JIEKTPHUECKOro nos. [IpuHuun cynepno3unuu nekTpuueckux nomueil. ['paguueckoe nzodpaxenue
AIEKTPUYECKUX MOJICH.

Pabora ssiekTprueckoro moJsis mpu nepeMerieHny 3apaaa. [loreHuan 1 pa3HOCTh MOTeHHaaoB. CBA3b MEX/y HANPSHKEHUEM U HaPSXKEHHOCTHIO.
DNEeKTPOEeMKOCTb, eAuHMLIA u3Mepenus. Konaencaropsl. Juanektpuueckas nponunaeMoctsb. CoeMHeHnEe KOHAEHCAaTOPOB B 6aTtapero. DHeprus
AJEKTPUYECKOT O MOJIS.

[IpoBOIHUKH U TUAJEKTPUKU B 3JIEKTPUUECKOM T0Jie. BUIbI TUAIEKTPUKOB.

Onextpuueckuil Tok. Cuiia Toka. Y CIOBUSI CyIIECTBOBAHUS AIEKTPUUECKOro Toka. 3akoH OMa JJ1s yyacTKa LelH.

[TocnenoBarenbHOE U NMapajuieIbHOE COEANHEHNE COIPOTUBIIEHNN. 3aBUCUMOCTb CONPOTUBIIEHUS IPOBOJHUKOB OT TeMIepaTypbl. CBEpXIPOBOANM OCTb.
DneKkTpoABMKYyIIas cuia. 3akoH OMa 1715 ToJIHOM 1enu. PaboTa u MOIIHOCTH TOKA.

KoHTakTHas pa3HOCTH MOTEHUIHMANOB. TepMOrIeKTpoABMKYIIAsl cuila. TennoBoe AeiicTBUE AIEKTPUIECKOro Toka. 3akoH oy -JleHna.
DNEKTPUYECKUI TOK B JIEKTPOIUTAX. DJIEKTPOIN3. 3aKOHBI 3JIEKTPOIN3A.

OnexTpuyeckuil Tok B razax. HecamocTosTebHbIN U caMOCTOSTENbHBIN pa3psiabl.

DnexTpuyecKuil TOK B Bakyyme. BakyyMHblIi 1uoa u Tpuo.

DnexkTpu4ecKuil TOK B monynpoBogHukax. [TomynpoBonuukoBslil ntuoa. TpaH3ucrop.

MarnutHoe nose. Cuiia B3auMOZEHCTBUS NapasulebHbIX TOKOB. MarHuTHasi pOHULIAEMOCTb CPE/bI.

JleificTBME MAarHUTHOTO I0JIs1 HA MPOBOJHUK € TOKOM. MaruutHas nuanykuus. Cuna Jlopenua.

MaruuTtHas HTHAYKIUS U HaNPsSHKEHHOCTh. EquHuIa n3MepeHus HanpskeHHOCTH.

OnektpoMmarautHas uHAyKuA. 9J{C B mpoBOIHKKE, ABUKYILEMCS B MArHUTHOM MoJie. OnbiTel Papaaes. 3akoH JleHua.

MaruuTHbIid TOTOK U moTokocuenieHue. Bennunna 9/1C MHAYKIIMY B KOHTYPE U KaTyIIKE.

SABnenne camonnaykuuu. UuaykruBHocts. 9J1C caMOMHYKIIMH. DHEPrusi MArHUTHOT'O TIOJIA.

KonebatensHoe apmxenne. CBOOOIHBIE, BHIHYKICHHBIE U 3aTyXalolye Kouebanus. MexaHn4eckuil pe3 oHaHC.

PacnipocTtpanenue xonebanwuii B ynmpyroi cpexne. [IpogonsHbie 1 noniepedHbie BOIHEI. [[TMHA BOTHEI.
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22. CBoOOHBIE 27EKTpOMarHuTHbIe Kojebanus. [IpeBpalieHrne 3HEpruu B 3aKpbITOM KoJieOaTeabHOM KOHTYpe. [leproa u yacToTra 3/1eKTpOMarHUTHBIX
KOJICOaHHIA.

23. BeIHY)XI€HHbBIE dJIeKTpUueckue Kojaedanus. [lepeMeHHbIN AJIEKTPUUECKUN TOK M €r0 XapaKTePUCTUKH.

24. YCcTpoiicTBO, IPUHIIMI ISHCTBUS M IPUMEHEHHE TpaHchopmaTopa.

25. DnexTpOMarHuTHOE oJIe. DJIEKTPOMAarHUTHbIE BOJIHBI U UX CBOMCTBA.

26. [TonsiTrie 00 ANIEKTPOMArHUTHOW W KBAHTOBOM IMPUPOJIEC CBETA.

27. Uctounuku cBeta. [Ipunuun ['roiirenca. CKopocTh cBeTa B Bakyyme. MalikenbcoHa.

28. Cuna cBeta. CBeToBol 0oTOK. Enunuiel nzmMepenus. OCBElIEHHOCTh, €IMHUIIBI U3MEPEHUS. 3aKOHBI OCBEIIEHHOCTH.

29. [IpsMonuHeHOe pacpoCTpaHeHNE CBETA. 3aKOHBI OTPAXKEHHUs CBETa. 3epKasbHoe, M (y3HOE OTpaKeHHE.

30. 3akonsl npenomiieHus ceeta. [lokazarens npenomnenusd. [lonHoe oTpaxenue.
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3. YCJOBUA PEAJIM3AIIUU Y]
3.1 Tpebosanus k mamepuanibHo -mexHU4eCcKoMy 0becneyeHuio

Peanuzanus Y] tpebyer Hanmuus:

[Tomemenue - 3. JlabopaTopust GU3NIECKUX OCHOB U3MEPEHUH IJIsl TPOBEIACHUS
MIPaKTUYECKUX, JJAOOPATOPHBIX 3aHATUM.
AynuTopusi yKOMIUIEKTOBaHA ydeHHUYecKoi Mebenbio u tockoi. Ctox ays nmun ¢ OB3.
KomruiekT My nbTUMequitHOro 000pyA0BaHus: KOMIIBIOTED, POEKTOP, FKpaH. ['enepaTop YBY
(maxeT), TpaHc(OpMaTOp BEICOKOUYACTOTHBIN (MaKeT), HabOp KPUCTAUIMYECKUX PEIIETOK
(MaxeT)-21T, IpUOOP s JEMOHCTPAIIMN BUXPEBBIX TOKOB (MaKeT)-21UT., YHUBEPCATbHBIN
JIEMOHCTPAIlMOHHBIN MPUOOP MO KypcCy dJIEKTpUUYecTBa (MakeT)-5mT. Habop
MOJTyTIPOBOJHUKOBBIX IPUOOPOB (MAKET)-61IT. MPUOOP JJIsl U3MEPEHUS TEPMUUECKOTO
KO3 GHUIMEHTa COMPOTUBIICHUS-16 IT., MAra3uH COMPOTHUBIICHUH (MaKeT)-2IIT. ociuutorpad-
3mr. Habop 11 AeMOHCTpaliy ra30BbIX 3aKOHOB (MaKeT)-31IT., SJIEKTPUUYECKU € TUTUTKU -4 TIT.
CIEKTPOCKOIT IBYXTPYOHBIN (MakeT)-6 mT. rurpoMerp ncuxpomerpuueckuiit BUT-2 (+15+40).
riodyc 3Be3nHoro Heba D=320, rmodyc Jlynst D=320 ¢ moxceTkoi. Kapra 3Be3aHoro Heba
700*1000 namuaupoBanHas. bapomerp, yueOHbIe BECbl C HAOOPOM T'MPh M Pa3HOBECOB,
TEPMOMETP, MYJIbTUMETP, aMIIEPMETP, BOJILTMETP, MAHOMETP, OIOPETKA C KPAHOM.
Boimpsmutens ydeHHUECKUH, MUJIJIHaMIIEPMETP, MUKPOAMIIEPMETP, KOH/IEH CATOPBI,
JBYXIIOJIFOCHBIN ITepeKIouaTesb, pe3uctopsl. CoennHuTeNbHbIE TpoBoaa — 10mrT., peoctart
NOJI3YHKOBBIN, KaTyIKa UHAYKTUBHOCTHU C CEPJAECYHUKOM, MAarHUTHI [10JIOCOBBIE, TUHAMOMETP,
IITATUBBI, TEPMONapa AeMOHCTpPaTUBHAs, KaMepToH CTEHAbI: ONTHKA, (U3UKa, MEXaHUKa,
¢busuka, eTMHUIBI (GU3UYECKUX BEIMYHMH, ((U3NUECKHUE BEIIMYUHBI, PyHIaMEHTAIbHbIC
KOHCTAHTBI, (pU3MUECKHE NOCTOSHHBIE, IIKaJa 3IEKTPOMAarHUTHBIX BOJIH. KoMIiekT Tabnui no
acTpoHOMUH, ri100yc 3emin pusudeckuit (2 mr).
[Iporpammuoe obecnieuenue: Windows 10.

[Tomemenue - 8. AynuTtopus i NPOBEACHUS JIEKIMOHHBIX 3aHATHI.
AynuTopus yKOMIUIEKTOBaHA ydeHHYeCKoi MeOenbio. KoMIiekT My nbTHMe TniHOT O
000pyIOBaHUS: KOMIIBIOTEP, KpaH, TPOSKTOP.
[Iporpammuoe obecrieuenne: Windows 10

[Tomemenue - 24. bubnnoreka, YUTaIBHBIN 3aJ1 C 30HOU JJIsl CAMOCTOSATEILHON paOOTHI.
AynuTopHsi yKOMIIJIEKTOBaHa yueHU4YecKoi Mebenbto. KoMmbroTeps! (4 MIT) € TOCTYIIOM B
Wurepuer, DMOC, 3BbC. KonuposanpHble anmnapatsl (4 T ), IPUHTED.
IIporpammuoe obecnieuenne: Windows 10. Microsoft Office Std 2016.

3.2. YVuebHno-memoouueckoe u ungopmayuouHoe obecneueHue

IlepeueHb pekOMeH1yeMbIX YU€OHBIX U31aHUMN:
. OCHOBHBI€ UCTOUHHKHU:

1. Msikumes, I'. 5. ®usuka. 10 knacc. bazoBeiii u yriyonéuusiii ypoau / I'. 5. Mskues, b. b.
byxosuer, H. H. Cotckuii; mox pen. IlapdpentheBoit H.A. - 10-e u3n., nepepaboTaHHOE U
nonosiHeHHOe — Mocksa : [IpocBemienue, 2023. - 432 c. - ISBN 978-5-09-103619-0. - Tekcr :
anexkTponHbiid. - URL: https://znanium.com/catalog/product/2089896
2. Msikuiues, I'. S1. ®usuka. 11 knacc. ba3zossiit u yriny06naéunsiil yposau / I'. 5. Mskumes, b. b.
byxosues, B. M. Hapyrus; Ilon pen. H. A. IlapdentreBa. - 11-e u3za., nepepaboranHoe - M.:
[Ipocsemenune, 2023. - 436 c. - ISBN 978-5-09-103620-6. - Tekcr : anektpoHHbi. - URL:
https://znanium.com/catalog/product/2089898

. JlonomHUTENbHbIE HCTOYHUKH:
1. BacunbeB, A. A. ®usuka. ba3osbiii ypoBeHb: 10—11 kmaccwl : y4eOHUK ISl CpeqHEro
obmero obpazosanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3z., ucp. u
nor. — Mocksa : U3natensctBo FOpaiit, 2023. — 211 ¢. — (OGuieo0pa3oBaTesIbHBIN ITUKIT). —
ISBN 978-5-534-16086-4. — Texkct : snekrpoHHbIH // OOpa3zoBaTtenbHast miaardopma FOpaiit
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[caiit]. — URL: https://urait.ru/bcode/530393.

o Ilepuognueckue u3aHus:
1. Bectnuk banruiickoro ¢enepansHoro ynusepcutera um. M. Kanrta. Cepusi: Pusuko-
MaTeMaTHYeCKUE M TCXHUYECKHE HayKu [DJEKTPOHHBIM pecypc] / bantuiickuii denepaabHbIit
yauBepcuter umMenn Mmmanyuna Kanta. - Kamununrpan, 2016-2023. - Mzgaercs ¢ 2005 r;
Bexoaut 4 pasa B ron; Bectauk bantuiickoro denepanproro yauepcutera um. M. Kanra (mo
2015 roma). - URL : https://elibrary.ru/contents.asp?id=38190135.
2. Hayunsiit xypHan [Dnekrponssiii pecypc] / OOO "Omumn". - MBanoso, 2015-2023. -
Brexomgut 12 pas3 B TOJI; HUznaercs C 2015 T. - URL :
https://elibrary.ru/contents.asp?id=36808876.
3. Hayunoe o6o3penme. Texnuyeckue Hayku [DnekTpoHHBIH pecypc] / OOO "Hayuno-
m3narensckuit eHTp "Akanemus EctectBozHanus". - Mocksa, 2014-2023. - Berxogut 6 pa3 B
ron; M3naercst ¢ 2016 1. - URL : https://elibrary.ru/contents.asp?id=37100842.
4. XXypnan texauueckoit ¢pusuku / Poc. akan. Hayk, ®us.-texH. ue-T uM. A. ®@. Uodde. - CaHKT-
[TerepOypr, 2017. - URL : https://dlib.eastview.com/browse/udb/12.
5. Ycnexu coBpemenHoro ecrectBozHanus / U/ «Akanemust EcrectBo3nanus" . - [len3a, 2002-
2023. - MHMspmaerca c¢ 2001 r. - Bexogur 12 pa3 B rom. - URL
https://elibrary.ru/contents.asp?id=37033328.

o YuyebHO-MeToquuecKue:
1. AnmakaeBa P. K. ®u3nka : MeTonuueckne ykazaHus MO BBITOJIHEHUIO J1a00paTOPHBIX padboT
i oOydaromuxcs 1 Kypea cnennaibHocTell TexHudeckoro HampasiieHus : / P. K. Anvaxaesa ;
Yal'V, Asromex. texaukyM. - 2023. - Heomy6nukoBannslii pecypce. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15416.

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

1. DneKTpOHHO-0MOJIMOTEUHBIE CHCTEMBI:

1.1. Iudposoii oOpa3oBaTenbHblii pecypc IPRsmart : snexkTpoHHO-OuOIMOTEUHAs
cucreMa : cait / OOO Kowmnanus «Ail Ilm Ap Memua». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum pocryma: s 3aperucTpup. nojib3oBaTened. - TekcT :
3JIEKTPOHHBIN.

1.2. O6pasosarensras miatdhopma FOPAMT : 06pa3oBaTenbHEIA pecype, SIeKTPOHHAS
6ubmoreka : caiir / 000 DiextponHoe m3natenscrso «FOPAMT». — Mockaa, [2023]. - URL:
https://urait.ru. — Pexxum noctyna: ais 3aperucTpup. MoJIb30BaTeNeH. - TEKCT : 3EeKTPOHHBIN.

1.3. baza mannbix «2nekrponHas oubmoreka Texuuueckoro BY3a (ObC «Koncynbrant
CTYACHTa») : ANEKTPOHHO-OnOInoTeunas cucrema : caiit / OOO «Ilomurexpecype». — Mockaa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum npoctyma: mist
3aperucTpup. mnojib3oparesieil. — TeKCT : NEKTPOHHBIM.

1.4. KoHCcynbTaHT Bpava. DIEKTPOHHAsI MEIUIIMHCKas OnOanoTeka : 6a3a JaHHBIX : caiT /
OOO «Bpicmias mkosa OpraHU3alliM M YOPABJIECHUSA 31paBOOXpaHEHHEM -KOMITIEeKCHBIN
MEIUIIMHCKUN KoHcanTUHr». — MockBa, [2023]. — URL: https:/www.rosmedlib.ru. — Pexxum
JIOCTYMA: JJIsl 3ApPETUCTPUP. MMOJIb30BaTENEN. — TEKCT : 3JIEKTPOHHBIN.

1.5. bonpmas MeguIMHCKAs OMOIMOTEKA : 3JIEKTPOHHO-OMOIMOTeYHAast CHCTEMa © CalT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYTA: ISl 3apErUCTPUP. TOJIb30BaTeNel. — TeKCT : AIeKTPOHHBIH.
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1.6. OBC Jlanp : snekTpoHHO-OuOMMoTeuHas cucrema : cadt / OO0 DBC «Jlanby. —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum moctyna: st 3aperucTpup.
IIOJIb30BaTENEeN. — TeKCT : AJIEKTPOHHBII.

1.7. ObC Znanium.com : D>JIEKTPOHHO-OMONMOTeuHass cucrema : caut / OOO
«3Hanuym». - MockBa, [2023]. - URL: http:/znanium.com . — Pexum goctyma : mjs
3aperucTpup. Mojib3oBaTesien. - TeKCT : 3NIeKTPOHHBIN.

2. Koncynprautllmoc [DnexTpoHHBINA pecypc]: cnpaBodHasi mpaBoBas cuctema. / OO0
«KoncynpranT IImroc» - DnektpoH. aaH. - Mocksa : KoncynerantlImoc, [2023].

3. ba3bl JaHHBIX TEPUOANYECKUX U3TAHUMN:

3.1. eLIBRARY.RU: nayunas snexTpoHHass Oubmmoreka : caiit / OOO «Hayunas
OnextponHas bubmmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum gocryma :
JUIsL aBTOPU3. TTOJIb30BaTENe. — TEKCT : 3JIEeKTpOHHBIN

3.2. DnexrponHas Oubnmmoreka «M3narensckoro noma «I'pedenrukoBy (Grebinnikon) :
anekTpoHHas OuoOmmoreka / OOO WJ «I'pedbennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum noctyna : ajisi aBTOpu3. M0JIb30BaTENEH.
— TekeT : 3NeKTPOHHBIN.

4. @enepanbHas rocyaapcTBeHHas uH(opmanuoHHas cucreMa «HammonanbHas
JIEKTPOHHAs OMOJIMOTEKa : ANEKTpoHHAst Oubimoteka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H30.pd. — Pexxum noctyna : /i nojab3oBaTesned HaydyHoi Oubmuotexu. — Tekcr :
3JIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue : penepanpHbiii mopran / yupenurenb OTAY «OULTOy». —
URL: http://www.edu.ru. — TeKCT : 3JIEKTPOHHBIN.

6. DnexkTpoHHast 6ubnanoredHas cucrema Yial'V : monynb «DneKkTpoHHas OUOIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlata Okcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : IS T10JIb30BaTeeld HayuyHoU OubimoTeku. — TeKCT: 3JIEKTPOHHBIH.

e JIporpamMmHOe o0ecneyeHne
1. OC Microsoft Windows
2. MicrosoftOffice 2016
3. «MoitO¢puc CtangapTHBII»

CoracoBaso:

v e
_ Umkenep penymmii /_ Ilypenko I0.B. /'~ "¢ 7 23.05.2023

JlomxHocTs cotpyauuka Y UTuT DUO IO UCh nara

3.3. Cneyuanvuvie yciosus 011 ooyuarowuxcs ¢ OB3
B cnyyae HeoOXonuMOCTH, 00YYarOIIMMCS U3 YKCIA JIML ¢ OIpPaHHMYEHHBIMH BO3MOXHOCTSIMU
310pOBBs (I10 3asBJICHUIO 00YYaIOUIMXCS) MOTYT IIPEJIaraThCsl OJHU U3 CISIYIOINX BAPUAHTOB
BOCIIPUATHS HTHPOPMALIUU C YUETOM WX UHJUBUIyAJIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTEH:

— s JIMLI C HapyLIEeHUsIMH 3PEHHUs: B ME4YaTHOM (opme yBeIMYeHHBIM MIPU(TOM; B
(dopMe 3IIEKTPOHHOTO JTOKyMeHTa; B (opme aynuodaiina (mepeBoj y4eOHBIX MaTepHajoB B
ayauodopmar); B medaTHOM (opme Ha s3bike bpailnst; MHAWBHIyalbHble KOHCYJBTALlUU C
MpUBJIeYCHUEM TU(DIIOCYpAONIEPEeBOIUNKA; HHANBUIyaIbHbIE 33JaHHSI U KOHCYJIbTAI[1H.

— N JMI C HapyIIeHWsIMU clyxa: B TeyaTHOW ¢opme; B (opMe 3IEKTPOHHOIO
JOKyMEHTa; BUJeoMaTepuabl ¢ CyOTUTpaMU; NHAUBUIYaIbHbIE KOHCYJIbTAIIUY C IPUBJICYEHUEM
CypIOTIepeBOIYMKA; MHIMBUIYaJIbHBIC 3a1aHUS U KOHCYJIbTAIUH.

dopma A cTp. 16 u3 18


https://e.lanbook.com/
http://znanium.com/
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://нэб.рф/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

— s JAI C HApYIIEHUSIMU OIMOPHO-ABUTATEIBHOIO ammapaTa: B meyaTHOW (opme; B
dbopMe »SIEKTPOHHOrO JOKyMeHTa; B ¢dopMme ayauodaiiia; WHIWBUAYyATbHBIC 3alaHUs H

KOHCYJIbTalluH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAA Y]
KoHTposb 1 olleHKa pe3ynbTaToOB OCBOEHMs Y/l OCyIecTBIIETCs MpernoAaBaTeaeM B Ipolecce

MPOBENICHUS TPAKTUYECKUX 3aHATHUA U JTA0OpaTOPHBIX pador,

TECTUPOBAHUA, a TaKKEC

BBIITOJIHCHU A O6y‘{aIOIHI/IMI/IC$I WHAWBUAYAJIbHBIX BaHaHHﬁ, HCCHeﬂOBaHHﬁ.

Pe3ynbTaTsl OcCHOBHBI€ [TOKA3aTEIN OLIEHKU DopMBbI, METO/BI
pe3yJbTaTa KOHTPOJIS ¥ OLIEHKU
pe3yIbTaTOB 00yUYEHUS
V1- nmnonb3oBaTbcsi HEOOXOAMMOM | - HCHOJb30BaHME HeoOxoaumon | Tekyumii KOHTPOIIb:
yueOHOH u CIPaBOYHOM | yueOHOM u CIIPABOYHOM | KOHTPOJIb HaJ
JIUTEpaTypon JUTEPATYpPhI BBINOJIHEHUEM
1abopaTOPHBIX pabor,
VY2 - uncnonb30BaTh 3aKOHBI (PU3UKHU | - OOBSICHEHUE Pa3IMUHBIX SIBJICHUH, | TECTUPOBAHUE,  YCTHBIN

npu 00BSICHEHUH Pa3NMUYHBIX | MCIOJIB3YS 3aKOHBI (PU3UKHU OIIpOC, pEeLIEHHE 3a]a4
SIBJICHU I
V3 - pemarb 3aJayd Ha OCHOBE | - pelleHWe 3agad  Ha ocHoBe | IIpoMexyTouHas
M3YyYCHHBIX 3aKOHOB Hu C | UIBYYCHHBIX 3aKOHOB, aTTeCTanus:
MPUMEHEHUEM H3BECTHBIX (OPMYIT - IPUMEHEHUE U3BECTHHIX (opmyn | 1UddepeHMpOBaHHbI
IIPU pEIlIeHUH 3a1a4 3a4er
V4 - nonp3oBaThcs MeXIyHaApOIHOU | - UCMOJIb30BaHUE MeEXIyHapOIHOM
CHUCTEeMOM €IMHHULl TpU PELIEHUH | CUCTEMbl EIUHUI] TNpPU pPEIICHUH
3a/1a4y 3a/a4y
V5-nepeBoauth €IMHULBI | - TEepeBOj EIUHUI] (U3NIECKUX
¢u3nYeckuX BEIWYUH B EIWHUIBI | BeIU4YuH B enuHuLbl CH;
CcHu
VY6 - B xone 1a00paTOpHBIX 3aHATUN: | - TMpPUMEHEHHE MPaBHJI TEXHUKU
a) TNPUMEHATH TMpaBHJIAa TEXHUKHU | OE30MACHOCTH NpU OOpaIIeHHH C
OesonmacHOCTH TMpu oOOpameHun ¢ | GpusndeckumMu  npubopamMu |
du3nYeCKUMHU npubopamu u | 000pyaOBaHUEM;
000pyIOBaHUEM; - cOOp YCTaHOBKM IO cXeMme Jisi
0) IIaHUPOBATh IPOBEJEHHUE OMNBITA; | MPOBEICHHUS OIBITA;
B) COOHMpaTh YCTAaHOBKY IO CXEME; - CHATHE TIOKa3aHUil ¢ Pu3nUecKux
I') IPOBOAUTDH HAOIIIOIEHUS; pubopoB;
) CHUMATb [IOKa3aHUs c|- COCTaBJICHHE TabIuI] u
¢du3nyeckux npudopos; IIOCTPOEHUE rpaukoB
e) COCTaBJISITh TaOJIMIBI | 3aBUCUMOCTH BEIIMYHH;
3aBUCUMOCTU BEJIIMYUH U CTPOUTH | -  BBIYUCICHHE  IOrPEIIHOCTEN
rpaduku; HU3MEPCHUI;
)  OLEHUBAaTb U  BBIYUCIATH | - COCTABJIEHUE OTYETA C BHIBOJAMU
HOrPELIHOCTH U3MEPEHUIl; IO IIpOIeNIaHH O padoTe
3) COCTaBIATh OTYET W JeJaTh
BBIBOJIBI 10 MTPOZICNIAHHOM paboTe
31 - ocHOBBI TeOpUHU Kypca (PU3UKH; | - ONpenesieHne OCHOBHBIX MOHSATUI
0003HaUCHUS u €IUMHUIBI | Kypca (U3HKH, UX 0003HAYCHUS U
¢uznyeckux BeanuuH B CU enuHuuel n3mepenus B CU
32 - TEOPETUYECKHUE U | - aHaJIM3 METOAOB (PHU3MUYECKOro
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IKCIIEPUMEHTAJIbHBIC METOJIbI | UCCIICTOBAHMSI
(GU3HYECKOro NCCIIeOBaHUS

33 - buznueckuit CMBICI | - 00BsICHEHHE (U3HYECKOTO
YHUBEPCaJIbHBIX (bU3UYECKUX | CMbICIA YHUBEPCAJIbHBIX
KOHCTAHT (U3NYIECKUX KOHCTAHT

34- 0 pU3NYECKUX SABICHUSIX:

a) TPU3HAKU SIBJICHUS, 1O KOTOPBIM
OHO OOHAPYKHBACTCS;

0) ycioBus, pH KOTOPBIX IPOTEKAET
WM QUKCUPYETCS SIBICHUE;

B) pUMEpPHI UCTIOJIb30BAHUS
SIBIICHHSI HA TTPAKTUKE;

- onucaHue (U3NUECKUX SBICHUM:
MIPU3HAKH, YCJIOBHS IPOTEKAHHUs,
MIPUMEPBI UCIIOJIB30BAHUS

35- 0 hu3HYecKuX onbITax: - BBINOJNHEHHE  (PU3HYIECKOro

a) Lenb, CXeMy, XOA W pEe3yNbTaT | OIbITa: Olpe/IeIIeHH e eI,

OIIBITA; COCTABJIGHHE CXEMbI, OIMCAaHUE
xoJa paboTHI " aHaJN3
pe3yJIbTaToB

36- 0 Gdu3WYECKUX TOHATUSAX, | -  ONpelelieHne  (U3NYECKOro

bu3nYecKknx BeINYnHAX:
a) OIpe/eIcHHE,
BEJINYHHBL;

0) GpopMyIbl, CBSI3BIBAIOIINE JTAHHYIO
BEIIMYUHY C APYTUMU;

B) €IUHUIIBI U3MEPECHHUS;

') CIOCOOBI U3MEPEHUS;

IIOHATHUEC

HOHSATHUS MM BEJIUYHUHBL: POPMYJIHL,
€IMHULBI U3MEPEHUs, CHOCOObI
U3MEPEHHS

37- 0 PU3HMYECKHX 3aKOHAX:

a) bopMyIUPOBKY u
MaTeEMaTHYECKOE BBIPKCHHE
3aKOHA;

0) OMBITHI, TOATBEPKIAIOIINE €ro
CIIPaBeINBOCTH;

B) IIPUMEPHI IPUMEHEHHUS;

T') YCIIOBUS IPUMEHUMOCTH;

- 00BsICHEHHE duzngecKoro
3akoHa: (hopMynupoBKa, popmyna;
- aHamn3 OITBITOB,
TTOJITBEPIK QIO IITUX

CIIpaBCAJIMBOCTb 3daKOHA,
- IPUMCHCHH C 3aKOHA

38- 0 pU3NYECKUX TEOPUIX:

a) ONbITHOE 0OOCHOBAHHE TEOPUHU;
0) ocHOBHBIEC (POPMYIIBI, TIOJIOKECHHUS;
B) 3aKOHBI, IPUHITUIIBL;

I') OCHOBHBIE CJIC/ICTBUS;

1) YCIIOBUSI IPUMEHUMOCTH;

- onucaHue (U3NYECKON TEOpPHH U
o0sacTh ee NpUMEHEHUS

39- 0 npubopax, MEXaHHU3MaxX:
a) CXeMy YCTpPOWCTBAa M TPHHIIMI
JICHCTBUS;

- OIHCaHue npuOOpoB u
MEXaHU3MOB: CXeMa YCTpOMCTBa U
MPUHLINT JACUCTBUS;

0) Ha3Ha4YeHUE, IpUMEpPHI | - I PUMEHEHHWE U  Ha3HAa4YCHUE
PUMEHEHUS. IpuOOPOB M MEXaHU3MOB
Paspaforank AL npenoasaTens (| Anmakacss Pryma Kamuinesna
dnues
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