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B pesynbrare ocBOEHMS YIEOHON AUCIHILIAHED ofygaromuiics 10IDKeH 3HATE:

® CMBICI WOHATHH: (UIAYECKOC SBIEHWE, THIOTE3a, 3aKOH, TEODHS, BEMIECTBO,
B3aUMOJICHCTBHE, JJICKTPOMATHMTHOE MONE, BONHA, (JOTOH, ATOM, ATOMHOE apo,
HOHH3HPYIOIIHE W3IYICHES, IUIAHETA, 3Be3/1a, FATaKTHKA, Beenennas;

® CMBICT (H3HYECKAX BEIHYHH: CKOPOCTB, YCKODEHHE, Macca, CHIa, HMITyJibC, paborTa,
MexaHudecKkad SHEPrud, BHYTPEHHSA SHEPIrHs, abcomoTHAs TeMOepaTypa, CpemHss
KMHETHYCCKad JHEPrvd YacTHIl BEINECTBA, KONMYECTBO TEILIOTHL, DJeMEHTApHELH
3NEKTPHYECKHIH 3apA;

® CMBICI (R3INYECKHX 3AKOHOB KJIACCHYECKOH MEXAHHKW, BCEMHPHOTO TATOTEHHA,
COXpaHCHWA SHEPIWH, HMIYIbCa U JNEKTPHYECKOTO 3apsia, TEPMOJHHAMMKH,
3NEKTPOMArHUTHOH HEAYKIAH, hoToaddekTa;

¢ BKIQJ] POCCHHCKAX H 3apy0eXXHBIX YYeHBIX, OKa3aBIIMX HAMOONLINEE BIXIHHE HA
Pa3BHTHE QHIHKH;

1.4. PexomMeHxyeMO€ KOJIHYECTBO 9aCOB HA 0CBOCHHE porpaMMsl y1e0HOM JRACHHIIMARL:

MaKCHMAanLHOH y4ebHOM Harpysku ofydaromeroca 303 9acos, B TOM JHCIE:
06s13aTeNBHOM ayAMTOPHOH yae6HO# HArpy3KH 06yuaromerocs 169  wuacos;
CaMOCTOSTENBHOMN paboTel obyuatomerocs 134 wacos.



1. TACITOPT PABOYE#H ITPOI'PAMMBI YUYEBHOM AHCITATILITAHBI
¢puznka

1.1. O6nxacTs npamenenns paGogeii NPOrpaMMel

Pabowas nporpamma yue6HOM qucHMmIEEET A81seTes qacTei0 IITICC3 B COOTBETCTRAN c

@I'OC no cnenmamerocTH (cnemmansrocTsM) CIIO TexEAYECKOTo opoduns

08.02.01 «CTponTenscTBo | aKCIIIyaTanns 34aHui | COOPYKCHHA»

1.2. MecTo y4ye6Hoii ARcOnILIAREL B crpykrype IIIICC3:

_O6meobpazopatebHbIe NACTIMILTHHED

1.3. Ienu B 3agaum y4eGHON NMCHHEIIAHBI — TpeboBaHAA K pe3yaALTATAM OCBOCHHS
y4eOH0i AnCORNIEALL!

B pesysnTare ocBoeHus y9e6HOM AMCIMIIANET 06y IarOmmics TOIKEH YMETh!

OMHCLIBATH B O0LACHATS (hpHIUYeCcKHe SB/ICHAS W CBOMCTBA Te/T: JBIDKEHHE HEGECHEIX Tel
M HCKYCCTBCHHBIX CITYTHHKOB 3€MJIH; CBOHCTBA Ia3oB, JXHIAKOCTEH W TBEPHBIX TeI
JICKTPOMATHUTHYIO HHJYKIHIO, PAcHpOCTPAHCHWE JIEKTPOMATHHTHEIX BOJH, BOIHOBBIE
CBOHCTBA CBETa, HIYYeHHE ¥ NOIIONICHAE CBETa aT0MOM; (hoToa(heKT;

OTJHYATH THIIOTE3H] OT HAyYHBIX TEOPHI;

AeJaTh BLIBOJbI HA OCHOBE 3KCHEPHMEHTANBHEIX JJAHHKIX;

HPUBOIHYE MPHMEPLI, HOKA3BIBANOMIAE, ITO0: HAOMOACHHS H SKCIEPAMEHT ABJIAIOTCH
OCHOBOHM JUIi BEIIBYOKEHHWS THMIOTE3 W TCOPHH, YIO3BOISIOT HPOBEPUTH HCTHHHOCTD
TCOPETHIECKAX BRIBOJOB; GH3MYECKas TEOPHUS JACT BOIMOXHOCTD OOBACHIT M3BECTHEIC
SBIICHHASA PHPO/E! ¥ HAYIHEIS (AKTEL, NPE/ICKA3bIBATE €II¢ HEH3BECTHEIE ABMEHN,
NPHBOAMTL NPAMEPHI DPAKTHYECKOI0 HCNOIL30BAHMS (HIMIECKAX 3HAHMIA:
3dKOHOB MEXAHWKH, TCPMONMHAMHUKH H 3EKTPOJHHAMAKA B IHEPIETHKE; PazIMIHEIX
BH/IOB SIICKTPOMATHNTHBIX H3NyYCHHH 1 Pa3sBUTHA Dalko H TeNEKOMMYHHKAIHi,
KBAHTOBO! (H3HKH B CO3MaHMu AnepHOK SHEPTETHKH, JIa3epoB;

BOCIPMHHMATL H HA OCHOBE IOJYYCHHBIX 3HAHMI CAMOCTOSTENHLHO ONEHHBATE
HHQOpPMAITHIO, CONEPHKAINYIOCT B COOBIMERHAX CMUY, UnTteprerte, HaydHO-NOMYISPHBIX
CTaThiX.

TPUMEHSTE TO/Y9eHHbIC JHAHHA 118 PeNIeHAN (H3HYECKHX 3a7a9 NpH H3yICHAHR

¢uzmkm xax npodubHOrO YueHHOrO IIpeaMeTa;

ONpPENeNATh XapaKkTep PHIHIECKOTo Iporecca no rpaduky, Tabume, dbopmyne;
H3MEPATE P/l GU3NIECKAX BEHTINH, IPEACTABRIAA PE3YIBTATH H3MEPEHHI ¢ YIETOM MX
IIOTPEINHOCTEIH;

HCIIOIB30BAaTh NPHOOPETEHALIE 3HARWN U YMeHHS B OPAKTHIECKOH JeaTeALHOCTH |
HNOBCETHEBHOM JKH3HH;

AnA  obecriedeHHs OE30NACHOCTH IKW3HEIEATSIHHOCTH B IpOIECCe HCIIOIB30BAHRUA
TPaHCIOPTHBIX ~ CPEACTB,  GBITOBHIX  3IEKTPONPEGOPOB, CPEACTE pagdo- H
TCJICKOMMYHHKAIIHOHHOH CBA3H;

ONCHKA BNASHUA HA OPraHAIM UYCIOBCKA H JPyTHE OPraHH3MEl 3arpsa3HEHHSA
OKDYXAIOIEH CPEJIET;

PAIHOHANTBEHOTO IPHPOAONIONE3OBAHMSA H 3aIATEI OKPYKaFOIIeH CpenbL



2. CTPYKTYPA A COJAEPXKAHHUE YYEBHOM TUCLHUITIAHDI

2.1. O6nem yaeOnOM NHCIHILIHALI ¥ BUABLI yaebH0ii paGoTh

Ban yaebnoii padoTnr Obvem wacos
Makcamaynuas yae6nas Harpyska (scero) 303
O6azaTennpnas ayaaTopHas yqeGHas Harpysia (Bcero) 169
B TOM YHCJIE:
nabopaTtopHele paboTEL 44
TIPAKTHYECKHUE 3AHSTHI 39
KOHTPOJBHEIE paloTh 6
Kypcosas paboTa (npoekr) (ecau npedycmompeno) 0
CamocTosTennnas pabora oGyuaromerocs (Beero) 134
B TOM THCIE:
CaMOCTOATENbHAA paboTa 10 IOATOTOBKE pedepaTa 50
BHCAYIHTOPHAA CaMOCTOATEIhHaA paboTa 84

Hroropas arrecranma B Gpopme maddepermmapopaHHoro 3auéta




"HINOE SOMHHIATIO XIHHOEIOANOH M IOHEI SHHOXHA)]] BIAL 50fg  HLOSNKL
BI'H)) FAHALOJEL OJOHAHW30E HONBE ‘MITHO SMEHOMIRIHaed | “BHOLOIGE] HOXEE
gH1dd] PHOLON HOMEE HOdOL{ BIrM)) "BIOPIN ‘BOIMINE ] HIOOHIWSLHOOHLO
IHTHAA]] ‘BLOBOLO MMWOLOHD oMHIUeHIdoH)] ‘vHOLOIG HOXee praedaf]

reirendalen 0J0HQIRA oHHEXdAI0))

A 9 BMHWEHH] ‘7 EMHWEHH]Y 7'T B3],
S "BHEILIE1009 NHIHUA] ] ‘Ha1s0doN)
EHHOKOLD) HONRE HIDIOLOHEHIEIA] ‘KIXHIIONRhAQO BLOORd KEHIIALKOLIOWE))
1 1K1oged srEGrodinoy|
ré EHHOKHEY OJOHII3IeNTedd ¥ OI0HIKIIETIAIION BXHIENIHIDI
KHIKHEE SIIOORKLINed] |
ré rroged saradoredogerr
T (
"AL00ImKAdN0 on muHMKHaY wondoworaed wdn suHadoxs £ ‘H190doNs KREOLIA B
FeHEOHH]( "MIJOMKAANO0 o1 onHoXmaY soHdowonee “A1Hosndol M worlf You u
OHAIBIHOEMAOT 0JOHHAMOAQ “BIraL omHaXHA]/ “xdogd onareinidoa oloHHAmOdg
‘IOl OHHOXHM]] 'KHHOTRU OJOHY0QOodd SHEIJONOL ‘ol SHHAYEI Q0HII'0Q0E))
'HHOXHEY  oHHOUgeIoradn  oodoorH(ped] -oMHSWHAY — OOHEOHHLOWEAI
ooHHadOMoAoHed -9100doNo EBEHTed)) -oMHoMMAY oSomEoWods[| BHHOMMEY
AIO0HIAIHOOHL() FHHMKHAY omHordgelowodn oodooruded| -ommowmar
SongoHUIroWsd sordowonsed 91oodox) ‘omHAmewadsn u 41K ‘kudonioed]
BAROL  KeHAEHdOIE]N  'BIOROIO BWOIOH)) “OHHOXHAY  SOMOShHHEXIA
‘ereMda1BW 0J0HQaRA srEEWdar0))
9 EMHIEWIHIY ' BMALEWIHHY] ['] BWI],
¥z BMHHEXIJA ] ravee g
14 £ 4 I
(1330d0) srogud BraoddLM ‘BIXHINOILEAQO ELOgEd BEHIIOLEOLIOWED
BHHI0EY0 | 90J8h WI1Q() ‘BHLEHEE IINRHLIEdN WAL H
aHdgod g A 1Loged srmdoredoger ‘erendaren otongond ounexdoro) | worarsed JHHEIOHIWHEL]

eXHEHP

MHAITHNYHY HOHGIhA JHHEXdI1/00 B HEI'Tl HEMIILHLEWA ], *7'7




A qLOONHOHERE ‘WeQAdL O MIOONIMNX OHHOXME] "HIsoNIm¥ uiooHxdeson
BPH IOL KUHEMRIII BHEOLDL "HOLRI H HOLOONIHN KUT ®UHO edorowmxdy
"HOL0919d o KHHoIrgeY oIOHdo(oOWI® OHMHOHOWE[] "OHHAKEer 20Hdo@ooNLy
2ooodn  olodoohurgRdYHI BAIOHOAIOA IMNMA[] MITA00D  EOOHINOIRIIQO0!)
‘adiowonon # 1diowodeq -dogsel H HAOLOONTEDK KIT KIeMOR][ HOMEL
"oUHLIEe]] ‘KUHoIMedd 900 XHIMOIOWH ‘Iral KHO9doHaed KMEOKD 4 ‘I9I(HD LHOWOIA
‘eIredaleW OIOHQORA SHHEXdIY0))
‘eMaLeLdoding ‘edHLeL) P ‘exuLeLdodr
‘eNHLEL)) T e
TGIIHLIOBR WOJAIAIING B HoH.IdoHE
HOHI[ONI ATYKOW SMHIIIIOHI00)) :KOXHUIIOPhAQO BLOgEd BEHAISLEOLIONE))
9100ed argEarodinoy
‘unIdoHe KMHOHRdX00 HOMBE "BOTIAIINH BHHOHBJIX0D HOXBE
‘KHLEHEE SMM0ohuLed] |
1oged srgHdoIRdOgR](
(A}

‘AAIdoHE HOMOSKMHEXIW BHHOHRAX0) HONBE ‘MMIdoHE

KeHIIBMITHOLOI A KBMOSRHISHWY "KUydoHC "9IOOHIION ‘Broged KeXOonMHEXOJA
'SHHOXHMAY QOHAHINE3J 'B09UAIINM KHHOHRAX0D HOMNeE “BIAL OIIANNWE]
rerrerndoleW 0J0HQARA suHedaY0))

SMHHEXON 9 EAHIHRdX0) MMHONMEYE ‘¢

*IMMHEXIW 9 BHHIHedx
IMHOMEE €] B

*(M120d 00O 10 [ODOBW ILIOWHOHERE)
I900BW HOMILOMARIELSd SHLKHO] | :KOXHINOIPhAQO BLoged EPHII'DLEOLOOWE))

a10ged SITHAIOdIHOY]

EVHKUSY 0JOHIIRIeITedd ¥ OIOHIIALBIALION BXNNeHH]Y
KUIEHRE OMIOOhKINEd] ]

1a1oged sraadoxedogerr

"KHHEOdL MIIAO WOLAhA O BIroL SMHIKKE]] ‘FUHIAL 1HoHIHPeo)] "BuHadL 19Irug
‘¥uHodL erH)) ‘eiL ] HONeE "HISOIAdIA BIH)) "9I00dOND FENOORMMWOON keado]|




T | — ©eddororHOlN oHMHoHERA) BERI OJOHAUEOUH KHHEOLJ0D OHHOHdRd A
‘ereHdoIBIN 0I0HQIRA duHEXdOT0))
ré | 9 19539m0d 0L "eER] OIOHIIBITH BHHEOLYO) dHHIHgRd § *7 ‘191233m0d oL} "Bt
0JOHIL'BIYH BHHKOL)
onmonaed £7°7 W
4 “WELOCdOND 01 IHAMSION
ouHoraradyed “BHAILI[] 1M (KIXMIMOIEEAQO BLOORd BEHIILEOLIONE))
ra1oged srgHIIrodinOy
Z eewl HAAOOL HOMOShHLOHI — OHAEIAMOI'OW TME0HI()
BMIKHEE OMMOORMINEd]]
[roged audoiedooeys
[4
‘1ANON Yaroodond suHadowe]] “eredm keHdAreadaIINoL BRHLOII029Y
ouHadomen 90 uM edAredsnmo] -eeel OJOHIIBOH WHAOSL HOMOORHIAHAA —
OHAEIAMAIrON SHHIBEEEdA QOHIOHO() “£e.l HITHILBIT]] "LANSION SUIIOHOTONHEEY
"OHHDEHEY 20Mog0HA0dq ‘odreloay orrouy, rAdsrow dowsed H vooey 'HEdOSL
HOMOORHIOHMY — OHABIAMOI'OW HHHIXOLONI XIMHEOHIO dMHREOHOOQO SOHLIAII()
‘erendaren 0JOHQORA oHHEXdOTO))
71 ¥ uindodr HOMIBHLIHEN — OHABIrAMIIrOW I990HI() '] AAdoal HOMIIRHIIH
— oHdBIr £331
I9E0HY() ‘T BN
r& 4 eHnweHArONdIL B exaen(d ¥eRdBIrANIIrOA "7 IraxE
S "OFHBHOEIIOIIOH XH H IINEMHEXOIN
J19100d] | "eHOLIR]/ HONBE (EOXHIIOIEhAQO Bloged BBHIIDIEOLOONER))
[109ed MHIIrOdLHOY]
ré BXULRLO0dITHT “eNHIRL))
‘KHLEHEE OIIdOhALYed] |
Z o 1100ed srgadoiedoge]r

‘EMH3hIL 39 HI20d0do 10 HIOOMITHX EMHSIE9Rer




e 'KH1EHBE OMMOSRHINed]
Z 19100ed argadoredoge|
1 Z
‘OVHOhBHE QOHIIBWHINEW
0J9 H HOIAIBINEY XI9H0IIAL 7] Y "HOISIeIHa)Y XI9E0UISL EUAIOHSY IHITHHAA] |
‘ereddalen oJoHQORA aHHEXdOTO) HILEIHEY
¥ *HIALEINAY 1990 JMEOIIA], §'7 WAL
e "HOHHEOILOOIT HOTOER.I
HOHAKITOW 119N JINIOOhHEHD BOXHINOIBEAQO B100Bd KPHAIDLEOLIONE )
19100ed oMHIIOAIHOY
ré [99000dI SIFOITId |
FHLKHeE 9HMOohHIed] |
raLoged arardoredoge]r
1 [
"BXAT€09 9L00IKRI "BHHOKaRY 10 KuHonuy dA1edonwaL
JLOOWHONERE "HALOONIEN OMHONH)] ‘Mdell JIHHONINOBHSH H SMHHOIIIORE]
"KHIIROHOTHON M SHMHAdeNdO]] -doomodll MIMHIBQRHIY ‘Wedodnodin WiaHmHIsed
3 MIHWeHUroWdal eHOMee oJogdonl OMHOHOWHA]] “(vimmeHHrowdal HOMeE
araadon) xesostodn xMdornol € uridoHe BHHOHRAX0D HOMEE “OMHWEHHTOWdSL
4 BLOQRJ "PELODIMOE ILOONWIONTIA |, ‘TILONIIAL OL1O9hUI0Y ‘BudIsHe Kxkuuadiiug ‘exArcod
‘errerdaIe 0JOHQORA sHHEX D)) ALIOHKRL'Y ‘BHHIIEE
9 eXAVE04 LLOOHNKEI'Y ‘BHHIIEE 19901 |, °§ JAMHOLITIR, £'7 BHWA],
"‘eLHaIHade
BIRAT] "BWAANRE SHLKHO]] :BOXHMINIORKAGO BLOgR KRHIISIEOLOONWE))
r1oged oraHArodLEOY
7 govenodunos]q
‘BV.LEHBE QIDIOShULNed] |
Z rloged sraadoredoge]s

‘1900anodn mraadoxoeH ‘UrgHdRQOEH
‘WDDSRUNAI10E]] BRHHBOLOON  Kesosed KeHIweodoamHg  “(eHeduosueiy]




01

"BIrOIl 0I0N0akRHdINaIE

BUIdoHE 2dOLBOHOHON OIOMOONH ILO0MWH ‘IdOLedHATHOY ‘4100MWa0dINsIE
"HOBKITHOLONU OI9L00HERd M KIOH  OJOMOSRHMIBIDOJINSIEG OITLOOHHINEAIRH
AW 9¢Ke)) ‘efsdee OJOHROROL KIOIl KBHNHILO]] "SONEUIHALON 49I30Hsed
M IEHNHOIO[] eYkdes HUHOMoModon AN BIrON OJOMOSRHIEIOOdINOIE BLOGEJ
"qIo0WseIHHOdN  KeuoohHdiNareH]f -orom WoxosmMdiNore € mumHdINorcHyy
‘ool WONOSRHALNOKE 9 MMMHTOgOd[] ‘Howon uunHeondsnAd immmHMd]]
"BIEdRE OIOHBOROL SIOU S0XIRHAALNAIE "BIOI 0OJONOSRHAINANE ILOOHHMKEAIRE]
oron  ooxosmudiNorg  BUkdee  oloxoohmdiNore — EHHOHeAX0D  HoOMeg
"BHOLA) HOMBE 'IOL XITHHIXEdBE oMalogorowmesqg ‘wedes MIDIOORULMOIG
:errendale 010HQSRA smHW¥dSK0)

o1

exrieLdodLMAOEC ]

BMHLRLIOALINE [*'E WA,

9

‘eMHWEHHTodLYAINC

*€ Irarse g

"[9roxadoln JKEoERED "MMMHXIL ¥ AL19Q
‘arodndu g ¥uuaIray JIHAELIHITEY] (KOXHINOELREAQO B1oged KEHIIDIEOLIOWE,)

rLoged oMHIOdIHOY

91 XDV U Xiardoal ee10104))
"BHLEHBE OMMOShHLYed] |

r1oged araadoredogeyr

‘mrirendopar omifdng ‘Il xrrdsdar va10H04))
eral oMHpdowe ¥ omdOohHITreLond) ¥HHOLEE QMNHAKIIHIE) ‘OHHEREHREBW,)
"BHHMKEICH OJOHIOOHXJOHON ®IH)) “HAOLOOMIIN SHHOKEIBH SOHLOIOHXdo90[]

‘errerdale 0JOHQORA suHexdoro))

AL XHAIHY B X197dogl e91IH0a)) °C

L XHMI'IY B Xx1ardaar
BELOHOE)) §'7 BN,

"ENQHOISh HHEMX 9 HOIQIBIMAY XI990LTIOL
UoJ "HMEOHRLdA SIMHIIHIOL0Y (KOXHIIOIERAQO BLOGRM KRHIIOLKOLIONE))

19100ed arHIrOdIEOY

HIfaIeIHdY SIME0UTId |,




01 "EIOI OIOHIMHIEW KHIAQHE, "SLOOHEUINATH]] ‘HHINATHHOWRD
SHHOIEK ‘BNHO]f ouHaed]] 'HMIDIATHH HOHLHHIBNOJIMONE HOMRE “MOLOI
HWI9HIHAIE]A] "KHIDIATHY BRHIMHIBWNOALNSIC ‘BELOSNISE BALOMOED SMHLMHIRN
‘ereado]f ern) wsdes BOUMMAKHEY BH KIOU OJOHIMHIEW SHELOMA]] ‘edommwy
HOMBE, dIr0ll NOHLHHIEW € WOXOL O MMHI0u0dl BH KeMIOIA4IoHoY ‘BIrH]) "KIOII
OJOHLMHIEW KHINATH]] SIrON JOHLHHIBJA ‘€OMOL SHEIOPOTONMRES JOHIMHIRIN
erreHdoleW 0I0HQORA ouHRXdAY0))
7T 91 "BHIDAYHH BEHLHHIEWOdINAING oIr0ll J0HLHHIBA] °C ‘BHIIATHHA
BeniaHIeWodLyoIrg “arron
JOHLMHIRIA] €°€ B,
8 "MIION YOHOIOHY
09 HIOOHIIOW HOHIIBWHINEN BHHOhAIrON dugors & “edoixduy] eruaed]]
"HLOONHI090d X380 0 SHIKHO] ] :KOXHINOIhAQO 10ged KEHIrOIKOLIOWE )
19100ed srHIIrOd1HOY
ré BIOL OJOHHEOLOON ITHONBE
KHLEHEE OMIOohHLIYed] |
9 aroged sraudoredoger(
9 | A0L 9LOOHIION ¥ BLOQEJ "HIISY HOHIOI KIrl BW() HOMBE, "RIHO KemAxugrodiare
"E0HHT090dU SUHIHHIZS00 SOHIIOITRdRN H SOHIIIIBEOTSI30] | "doMIHTogod
SHHAIHLOAIO)) “KIION YALIBRA I BW() HOXBE "BIOL BIH) “MOL HMNoohHdLIONC
‘elrendaleN 0I0HGORA ouHEXAIT0))
YAl Tl EMO0L OJOHHEOLION ITHONBE T B0 OI0HHBO0LYON
MHOMBE 7°C BWA L,
8 "BLHIIRE KBNIOhHIRIO0dINAIC
"20MAdLNSIEHY ¥HITeeUdEIro]] :BOXHIMORhAQO BL0ged KEHAIALECLOONE))
I raroged srgHarodiHOY]
¥ ‘19doLROHOITHOY] "9100MWa0dINeIE
"mIA1oudarNedex 019 1 SIroll 0MOSRUAINANE "BHOIAY HONEE
‘KHLBHRE SIIOdhHLYed] |
Z ra109ed srardoredoge]s




:erreHdolEW OJOHQORA dHHEXdOT0)

IMHIM0d H EHHEIIM0M Oun::.-w_.m..—.ﬂuz@&hvho—._.m T

IMHL'08Y BHHEOIrOM
arHLEHIeWwodLIIE

Ty EmaL

"HIfOH XMNOOhHHEXOW KuIDred@ur 1 suiHdo(dorH}] "HNROL EOHSIMIOIIQII0N
onuadoxoA 1 9100dod)) :BOXHIMOBRAQO BLOgRd KRHINILEOLIOWE))

Kroged aMHIrodIHOY

9HIOE H KHHBQOIION SIDIDORUHEXIA]
‘KHLEHBE SIDIOdRMINRd] |

1roged sraadoredoge]r

"BHOL BLOOMHE ¥ 9L03W0d | ‘exLge 9100d0X))) ‘[HIr0d SI9H0MAEE TIHIO
olgparrorodnn 1 sM9HKRadoN0] | “MHI0d PHALY TaHIrod ¥MHoHRLooduYed q1sodoi)
‘xerads xuiAdud € HIrod XPMOOhHHEXOW oHMHoHedioodIoed ‘XEMHERQILONOIdE
QO  OHWLKHO]] ‘OHPHOEdJ  'KMHEQOION  OMHHOIWAHNMY  "XEHHRQIIOX
xwpospuHondes udn uwnidone omuomeddad]] oHmKAdn en eeAdl KHMHBQSIO)
‘BYHHIKEN OJOMOSBHMIEWOIEW HHHEQAIIrOM IOHMdS[] “MHMHIEKEW HIDIOShUIBWOLBIA
'MMHRQOIOM BIOLOPR M TOMdoll ‘BEAIANIINY KHHRQIIOM OSMMOSHMHONWE |

rerrerdoleW OJOHQORA dHHENAI0))

o1

IMHI'09 H BHHEQOM JUNIIhMHEXIPA]

[9HI09H BHHEBQII0M
IMIDILMHEXITA] 'y EWA L,

¥

I9HIM0d H EHHEQII'0)]

‘¥ IITERY

o1

‘qIOOHAMINE KEHROHIr0)) "HI0)) BH XHIMET0Xonodn
*XEMHOI'EE € HAIOI XITHLAHIPN 91r0 ] (KOXHIIORRhAQO BLOQRd KRHIIFAIKOLIONWE)

[a1oged orHIIr0dLHO)

‘BMIDIATHH BeHIAHIPWOdLYAIE "SI0l QOHLHHIBIA
{BH1EHBE SMI0ohuLed] |

19roged sraadoredogeyf




g yuEoXedgosw OHES0dIN0[] ‘OWeHAN & WObAU TOYX "KMHONEILO OJOHION
0l HMHAUOTad[] OoHHMKEdIO OOHIO[[ KMHSIWOLSdN <IOLBERNO]] ‘BLOED
puaorworadn v guaacedio MHOYeE B19Ed SHHoHedIoodmord SOHEOHMIOWE]]

rerrendoreW 010HQORA sHHEN A0

B129) BEEOINWOIrddl 1 sHHMNEBA.LO IMHONBE ]

vI1a90 BUHAIWorradm
H suanredro
IHONRBE 'S BWI Y,

¥

EAKLII()

g roreed

-godoremdodonedL onnononmd] | -onEBOLOYed
e vnldoHeodDiorre enerada] [ :¥oXHmMOrERAQO v10ogRd KRHIIISIEOLO0WED)

191oged argHaIrodiHO)

“MOL HIFHHOW2dD] [ 'I9HI08 1 KHHBQILrOM SHIHATIBNOdIIALC
'EMLEHEE SIIOohULYRd |

rroged oraadoredogefr

-edorendofonedy Mroged mTHA] | "HIST KOXOShHAINAIE &

QHRHOESJ "BHHOIGHLOAII0) SOHIUINATHH H SOHIOONWD ‘Q0HEHMINY ‘suEMKEdIEH
H eMOL I9UM) KHMHOERBHE OOMOIKEIOMS]f ‘eMol oJoHHoWadon doiedoHs I
-eIrerdaIeN 0IOHQORA sHHEXdIT0)

MOL HHMIIhHA LI HIAHHIWIAQ]] €

MOL HENIIRAALNINE
HIIHHEIWIAA] €'y BWA |,

‘MHI0E-|{ gD H 0AI2d
"HIf0g XIMHLARIEWodINorE dINOLL) ‘EOXMIIORhAGO LOgRd FRHIIOLEOLOOWE))

rroged orHIOdLIHOY

KHLEHRE JMI0ohHLIed] |

raxoged srardoredoge](

*HIf0 XIFHLTHIBWOALISIE
vrrexy[] "odAIHON € HHHEQIION BLOLOGh KEHHIE1000)) "3dAIHOM WOHTISIBQILON
a unidane suasimedaad] [ -odA1HON € BMHRGALON QISHIAHIEWOdINOLE SIHIT090E))




ILHEE 319901349 T

AIII0LIE)) [°9 BWAT,

9C

BMHEnG sedoLHeE)]

*Q 1rarERg

"SAIEHE AMNEIIedINan
-god M) MU “RIral 1a9]] EOXHIIOERAQO B10gRd KBHIIIALEOLIOWE))

M100ed orHqIrodiHO)]

BLOED BALOHOE) JMHOHIOg
‘EULEHEE 9MM0ohHINed] |

109ed srandoredoge|r

-exzomad sensonmiedduyy e1oao ¥uDreddu]y ONHHXIL € QHHIHIWAIIISDS K
e1o80 sunradaddorn]] ‘¥HodSIOR]! "SHHRPEOHIOQO SOHLMIIO 39 K BLIED IL00d0X))
rerreUdaIEN O10HQORA oHHEXdOI0))

01

BLIF) BALYHOT) ITHOHI'OY] ¢

BLI€) B9LINOHD
JI99OHIN0Y €°S BWA],

"EHUI XA4L £H MWILOHD BIIHD
KEMOShHLIIO B 9HHE0L00ed 80HOAIO@ (KOXHINOREAQO BLOORd KRHALILEOLIONE])

19ro9ed orHArrodiHOY

EHILEHEBE Oﬂﬁoufmgﬂu

[1oged srrdoredoge]r

"XBEHHL € HHHOXRAQOEH
ouH0d100]] ‘MeHMr HoXHOL erAwdod ‘19sHMIr Kemoreandoded U remoiedugo)

rerrendole 0J0HQIRA suHexXdAY0))

M9EHHALl °Z

MEHH][ T°S BRI T,

"HID0HHQIIIED0 IFHONEE 'KOXHIIOIRhAQO BLOGRd KRHIIrLEOLOOWE))

19109ed orHIKOdIHOY]

o~ e~ o

"MEHH] ! “BLo90 KHHOIWOISdI ¥ KHHIXedLO ITHONE,
‘BMIKHEE SMIoohHLIRd] |

1d1oged siardoiedogerf

‘arrendoc WOMNOOLTI




MeX OWAANed d evIdE) 9150doM)) ‘BHHOLNIHHEC, HLOOHIIALHOOHIO UHITHHA[]
erendoren 010HQaRA suHENXdSY0)

HIJOHIIILHIOHLO HHA0IL IMLHIWALE, °€

HIJOHIIALNIOHLO HHdodL
ILHIWIL'C, "€*Q BIWI |,

*OHHIHAWHMAI XU |
HOII0LOEH XITHIHINLOHIed OMHORALIO]] EOXKINOIBRAQO BLOQEd KEHIIrALKOLOOWE)

19Loged argHarrodido)]

‘HHIDesd srndory
‘edoq 19121 AT00] | ‘BNOLE SHHS0AL))
‘BHIKHEE QIIOShMINed]]

9109ed siHdoredoge];

‘uriDiead sradorsonda I, *domecd yrandary -ened4
dory smmana)y ‘uriniead oMEdary ‘dory x1aHWOoIR Hekgd KHIJSHC 'TMHOdLIHOH
H I9HOLO] | "BHHORAIEH — BWIWRI M — 819 - 9Iry "9II00HEUINEONTR ]
‘IMELOEh XI9HHNEdRE HaNedL1oKnI1adI90LoN SI9HIIBIHINHAASIIONG

"WOWOIR BLA9) SQMHOIIOLION H SHHENOAID]] "edoq IMIBLIALIO] |

"BINOLE 9IroYOW ¥eHdolry “IHLoeh — eddire omEEa0%ed on erdoddoso manQ
ereHdoreW 010HQIRA suHeXdaI0))

Cl

od'E 90HWOLE H WOLY 7

odrn
J0HKWOLE H Echdﬂ .N.@ BN ],

o1

"OMHOHAWHAN 02 M B12€0 QUAIONSY SONIShANMY ‘OMHHXIL
€ e deorod snHorarmdl | :¥oXMIMOERRAQO BLOGRd BEHIIAOLEOLOOWE))

r1oged orgHAIrOdIHOY

I9HOMRE 012 H 1Mo Peorod
:BHLEHEE OHMOShHINed] |

r109ed orardoredogerr

"BETA0R[f

‘H'II MINI() -OMHOIERN J0H€019)) ‘BMHEK[] KeHHEOLYO[] ‘euisddeorod
EIY BHHOLIOHWC, SWHSHARAK "BIodg0 IMIBRE) ‘I9HOMRE OI0 M Idoddeolod
rerrendale 0I0HQORA aHHEXdOT0O))

TLEHBEM




£0¢ 10130¢

) "MHOWNSJE OMHAIOWEE
"HHOW2dd ILOOHIIRIAOOHL() (KOXAMORhAQO vLOGRd KEHINSIKOLIOWE )

1 19100ed orHIr0dIHOY]

EHLBHEE SMMoohHINRd] ]

(4 raroged araadoredogerr

"MoNIdoHE H HO20BW AMKOW 9£K4)) "RIrBHIND HERYadan 9100dods eHararadn




3. YCJIOBHS PEAJIMBAIINH YYEBHOUN JUCITATLINHBI

3.1. TpeGoBanna kK MAHAMA/JILHOMY MATEPHAJIBHO-TEXHAIECKOMY 00ecIIeeHHI0
Peanvsanms yge6GHOH TUCUAILTAHEL TpeOyeT Hamuyust ydeOHOro kabuHeTa GH3HKH; MacTEPCKUX
; naboparopmnii

Ob6opyaoBanue yaebHOTro KabuHeTa: JEMOHCTPANMOHHOE MO pasjieiaM.
Texumgeckne cpencrsa oOydeHHS: HOYTOYK, IPOEKTOp, 3KpaH, HaboOp JAeMOHCTpallHOHHBIX
(hHNBMOB T10 pa3fcnaM.

OGopyaopaHHe MacTepckoil  paboIuX MecT MAaCTEPCKOM:

O6opynosanue nabopaTopry ¥ pabounx MecT TabopaTOpHH:

3.2. UndopmanuonHoe obecredenne 00yICHAS

Ilepeuens pexoMeHAyeMbIX y4uebHLIX m3ganumii, VHTepHeT-pecypcoB, MOIOJHHTEILHOM
JATEPATYPHI

OCHOBHBIE HCTOYHHKH:

OcHOBHBIE HCTOVMHHKH: _

1. Maxurmes I'.51. ®usuxa 10 xnace : yaeOHEK A1a 06meoGpazoBar. yapexacHHH: 6a30BEIH
u mpodui. yposenn/ I'.5l. Makuines , B.B. Byxosues, H.H. Corckuii; mox pen.
B.W1.Huxonaepa, H.A ITapdenrnenoii.—18-e m3n.- M.: Ilpoceemenne, 2009.-366¢. : ui. -
ISBN 978-5-09-021137-6.

2. Maxumes I'.fI. ®usuka 11 knace : yaeOHuk i oOmeobpasopar. yapexaeHHi: 6a3oBbli
u npodun, yposerw/ I' 5. Maxumes , b.b. byxosnes, B.M.Uapyrun; mox pen,.
B.Y.Huxonaepa, H.A ITapderToeroit.~18-¢ uz .- M.: ITpocsemenne, 2009.-399¢.,[4] .
u. — (Knaccuueckmit kype).-ISBN 978-5-09-021739-2.

3. Cawmotinenxo ILU., Ceprees A.B.COopHEK 3a1a4 ¥ BOIIPOCOB N0 du3uKe : yaeb. mocobne
s ¢Tyn, obpaszoBar. yupexaeHmEi cpen. mpod. obpasosamms / ILU.Camoiinenxo,
A.B.Ceprees. — 11-e m3n., crepeorsm. — M. : M3patenbckuil LEHTP «AKajeMuay,
2012. — 176 c. ISBN 978-5-4468-0603-4.

4. PomxeBry , Al ®Dwm3zuka. 3amaumwmk. 10-11 xm: mocobme mua obmeobpa3opar.
yupexaenunti / A.IL. PeMkesma. — 9- 3., crepeotun. — M. Jlpoda , 2011. — 188, [4] c.
: mi1. —(3anaurwky «/Ipodsm). ISBN 5-7107-9217-9

JIOTIOMHATEABHEE HCTOMHHKH
[IporpaMmmupoRaHHbIE 3aAaHAA IO QH3AKE
PasgaTouHEBIH MaTepHal 10 BCEM TEMAM.

4. KOHTPOJIb A OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEEHOH
AACTIATLIAHBI

KoHTpoJIb H OIeHKa pe3yIbTaTOB OCBOSHHMA Y4eOHOW [HCIMINHHEL OCYINECTBIACTCA
npemoJaBaTeieM B POLEecce MPOBSACHAS MPAKTHUECKMX 3aHsTHE H JabopaTOpHBIX pabor,
TECTHPOBAHHA, a TAKXe BEIIOHCHHS oOydaromUMACS HHAUBHAYAIbHBIX 3aJaHMH, TIPOCKTOB,
HCCIIeJOBAHAH.

PesyabTaThl 00yuenus @opMbI B MeTOABI KOHTPOJIA H
(ocBOEHHBIC YMEHHS, YCBOCHHEIE 3HAHH) OIEHKH Pe3y/JIbTATOB 00y1eHHs

v ¢MBIC NORATHI: pH3MYECKOE SBIICHHE, 3aver, nuddepeHpOBaHHEIN 3a4€T.




FHIIOTE3a, 3aKOH, TEOPHS, BSIIECTBO,
B3aMMOJIEICTBHE, JIEKTPOMAarHHTHOE TIOTIE,
BOJIHA, (OTOH, 2aTOM, AaTOMHOE AP0,
HOHH3HPYIOLIKE A3Iy9eHNd, IUTIAHETA, 3BE3/1a,
rajnaxkTeka, Beenennas,

v ¢MBICT PH3NMYECKHX BeJIHIAH: CKOPOCTS,
YCKOPEHVE, Macca, CHIa, AMITYJIEC, paboTa,
MeXaHHYeCKas SHeprus, BHYTPEHHAS SHEPTHA,
abComOTHAA TEMITEPATypa, CPEIHIL
KMHETHYECKasd JHEePras YacTHI[ BEINECTBRA,
KOJIMIECTBO TEIUIOTHL, SJIeMEHTAPHEIH
WICKTPUICCKHH 3apan;

v CMBIC PHE3HIECKHX 3aKOHOB KIIACCHYECKOH
MEXaHHKH, BCEMHPHOTO TATOTCHHA,
COXpaHEeHH SHEPTHH, HMITYJIbCA U
JNEKTPUYECKOTO 3aps/ia, TEPMOAVHAMHKH,
3NMEKTPOMATHUTHOK HHAYKUHH, hoToddhdexTa;

v BKJIAJ POCCHHCKEX H 3apYy0€KHBIX YUCHEIX,
OKa3aBIMEX HanOOJBIIEe BIMSHHE HA Pa3BUTHE
huzEKy;

v OIHACHIBATEH B 00LACHATH GR3HMECKHE SBICHAS
H CBOHCTBA TeJI: JBIKEHVE HEOECHBIX TENI K
HCKYCCTBEHHBIX CITyTHAKOB 3eMJIH; CBOHCTBA
ra3oB, JKHIKOCTEH K TBEpABIX T,
SIIEKTPOMATHHTHYIO HEIYKITHIO,
PacIpOCTpaHe e MIEKTPOMArHITHBIX BOJH;
BOJHOBEIE CBOMCTBA CBETA; H3ITyYEHHE H
HOIVIOHICHAE CBETA aTOMOM; (poToahdexT;

v/ OTJAHYATH THIIOTE3R] OT HAYYHBIX TEOPHI;

v jenath BBIBOIBI HA OCHOBE
IKCIEPHUMEHTATHHEIX JaHHBIX;

v/ NPHBOIUTH NPHUMEPEL, IOKA3LIBAIOIIHAE, ITO:
HaOIIOJEHHA B SKCIIEPUMEHT SIBIISIOTCS
OCHOBOI AJIS BELOBMXEHUSA THIIOTE3 B TEOPHH,
MO3BOJIAIOT IPOBEPHTH HCTHHHOCTD
TEOPETHICCKAX BEIBOJOB; GH3HIeCcKad TCOPH
JlaeT BO3MOKHOCTH OOBACHATE H3BECTHRIE
ABJICHAS IPUPOILI H HAYYHBIE (PaKTE,
NPEeACKA3BIBATE ellle HEM3BECTHEIC SABICHHS;

v’ NPHBONMTH NPAMEPHI HPAKTHYECKOI'D
HCIO0Jb30BaHHA (PHIUTECKHX SHAHMI:
3aKOHOB MEXaHHKH, TCPMOIAHHAMHKH H
SJeKTPOIHHAMHAKY B SHEPTETUKE; PA3IIHIHbIX
BHAOB 3JIEKTPOMAarHHTHEIX M3TyIeHHHR s
Pa3BHTHS PARHO ¥ TEIEKOMMYHHKAIIHIA,




KBaHTOBO# (PU3MKH B CO3IaHHH A/IepHOH
SHEPrETHKH, JIA3EPOB;

v' BOCUPHHHMATE H Ha 0CHOBE IOJTyIeHHBIX
3HaHHH caMOCTOATEIBHO ONCHUBATH
HH(OPMALHAIO, COREPIKAIIYIOCA B COOOIEHHAX
CMH, HuTepHeTE, HAYIHO-IOMYJAPHBIX
CTaThAX.

v IPUMEHATEH MOJY9eHHbIC SHAHNS 118
pemeHns GH3HYECKAX 3a0a9 IPH H3yIYCHHH
¢bu3HKE Kak npoduIsHOro yueGHoro
NPEAMETa;

*  onpeneaaTh XapakTep (pH3Hdgeckoro npomecca
o rpaduky, tTabaune, hopmyie;

®  H3MePATH PAX PE3HUECKAX BEIUIHH,
IIPENCTABISAA PE3YIIbTATE H3MEPEHUH ¢ yIETOM
KX HOTPEIIHOCTEH;

HCIONL30BATh HPHOOPETEHHEIC 3HAHHS B
YMCHHS B IPAKTHYECKOR ACATEILHOCTH M
IOBCeTHEBHOM KH3HA:

e i obecnevyeHus 6€30MacHOCTH
KHU3HEACATEIFHOCTH B IIPOIECCE
HCIOJB30BAHUS TPAHCHIOPTHBIX CPENCTE,
OBITOBBIX 3JICKTPONPHGOPOB, CPEICTB Paiuo- H
TEICXOMMYBUKAZHOHHON CBII3H;

® OICHKH BIMAHAJ HA OPraHA3M YCJIOBEKa H
IpPYTHE OPraHH3MBI 3arpA3HEHAA OKPYKaIome
CpeaEI;

¢ PpAIHOHAIBHOIO IIPHPOJOIIOIBIOBAHUS
3AIMHUTHI OKPYKAIOINEH CpeIsl.




PEIEH3HSA

Ha pabodyIo IporpaMMy 0611e06pa3oBaTENBHON HACIHILTHHEL
«DHIHK2»
VIS CHEMANLHOCTH cpeaHero npodeccuonansaoro o0pasoBaHus
TEXHHYECKOTO POQHIA
08.02.01. «CTpoHTEALCTBO H IKCILTYaTAIHA 3AAHN H COOPYIKEHHID)

Pabouas mporpaMma JUCHAILTHHE] «DH3MKaY SBILETCA YaCThIO NPOrPAMMEI IIOATOTOBKH
CHELMATMCTOB CpeAHero 3peHa B opragmsamusx CIIO # cocTaBlieHa Ha OCHOBE LIPHMEPHOH
IpOrPaMMEI 06ie06pasoraTebHOM AUCIHIUHER «PH3MKaY Ak NpodhecCHOHaTEHBIX
061a3oBaTeNLHBIX OpraHu3aIuii, pekoMes0BanHoN DeepatbHEIM TOCY1aPCTBEHHBIM
ABTOHOMHEIM yapexaeHneM «DeeparbHbLA MHCTHTYT PasBUTHs 00pa3oBaHUI.

PaGowas mporpaMMa JaHHOM JUCIMIUIMHE] COAEPXMT NACIOPT, CIPYKTYPY B COAEPKAHHE,
YCIIOBHS peaTH3aIliH, KOHTPOJIb ¥ ONEHKY KaUeCTBA OCBOCHHS THCHHILIIHEL « DU3AKAY.

B CTPYKTYpE H COXESPKAHNH IPOrPaAMMBI YETKO OIPENEIICHE] pa3/IeNbl, TEMBI H COAepXKaHNe
y4eOHOrO MaTepHaia, OTpaXeHa OPraHU3anysa HTOTOBOTO KOHTPOILS, TIOKa3aHO PAacIpeNeICHIe
y4eOHBIX YACOB 110 pa3feiaM M TEMaM JAMCLIAILIHHEL

B nporpaMme 3anoxeHs! TpeboBaHus K 6a30B0My YPOBHIO IPaKTH4ECKOTO OBJIAICHUS
HaBBIKAMH 110 JAHHOMY IpeaMeTy. IlpeiaracMas IporpaMMa BKIFOYaeT OCHOBHEIC CBEICHMU H3
BCEX pas/ieNoB (Gu3KKH, KOTOPBIE PACIIHPSIOT, YRIyOmsoT 1 0606maroT paHee [OTYICHHBIE
3HaHHA U3 Kypca QU3MKA 0CHOBHOM mKonel. KpoMe 3Toro, NaHHas NporpaMMa IO3BOJIACT
IO3HAKOMATE CTYIEHTOB C BAKHEHIMMH QH3MIeCKHMY TEOPHUAMH, HAEIMA HAyIHOH KapTHHBI
MHEpa ¥ TOABECTH ¥X K BAKHEHIIIM METONOIOTHIECKHM ¥ MEPOBO33PEHYECCKIM BHIBOJAM.

PaGouas IporpaMMa KOHKpETH3HUPYET COOTBETCTBYIOIHE 06pazoBaTebHEIA CTaHAapPT C YIETOM
HEe0OXOMMMEIX TpeOOBaHMIM K €& IIOCTPOECHHUIO, YUHTBIBAET BO3MOXHOCTH METOAHNYCCKOTO,
HH()OPMALOHHOT0, TEXHHIECKOTo 00eceueHus y4eOHOro nmponecca, ypoBeHE OTOTORKH
CTYAEHTOB, OTpaxaeT cruenuuKy oOydeHHs B JaHHOH 06pa3oBaTenbHOH OpraHu3allil 1
PEKOMEHAYETCA IPH H3yMEeHHY (QH3HKH.

Penenzent:




