Munmncreperso nayku u Beicmero obpasosanus Poccniickoit Menepanun
DenepatbHOE rOCYIAPCTBEHHOE BI0JUKETHOE 00pa3zoBaTesbHOe, yUpeKIeHHe
BBICIIETO 00pa3oBaHms

| «Biragumup ckumii rocyapersennbIit YHHBEPCUTET
uMeHn Ajiexcanapa I'puropbesnyua u Huxosrast I'puropnesuaa CrosteToRbi
(BaI'Y)

20/9 .

PABOYAS IIPOTPAMMA JIMCUUILTHHBI
B3AUMOJIEMICTBUE JIA3EPHOT'Q M3JIYYEHIS CBEINECTBOM

(HAHMEHOBANHE AHCUHNJIHABI)

Hanpasnerue noprorosxu: 12.03.05 Jlazepnasi TeXHHKA W Ja3epHbIe TEXHO0J0I'HH
\

Hpoq)Hnb/nporpaMMa OAroTOBKH: JIazepHble U KBAHTOBLIE TEXHOI0HN!

Yposenn BBICH_IGFO% 00pasoBaHus: GakamaBpHAT

|
®opma 0byueHns: ouHaR

. Tpynoemrocts | Jlexi, [pakriy. | JTaGopar. cpe, DopmMa MPOMEKYTOMHOH
Cemectp L 3aHATHA, | paboThl, aTTeCTAlNN
3a4. 4,/ yac, qac. qac, ‘ K,
qac, yac, (oK3amen/3adet/3auer ¢ onenkoil)
7 5/180 18 18 36 81 Oxzamen (27 qacos)
HMroro 5/180 18 18 36 81 Ox3ameH (27 yacos)

Bnagumup 2019



1. HEJHA OCBOEHMS JUCITUITIIAHBI

Heastmu ocgoenns aucumminHel "BiauMoneiicTBre 1a3epHOro M3yuenus ¢ BelecTsom" SBigeTes
(hopmHpoBaHHe y CTYIEHTOB 3HAHMI (JU3HIECKUX OCHOB LIHPOKOrO KpYra (hyHIAMEHTABHEIX TIPOLECCOR,
MPOMCXOAAIMX MPU B3AUMOACHCTBMH MHTCHCHBHOTO ONTHYECKOTO M3YYEHHSA C BEIECTEOM, KOTOpBIE
PCAIH3YIOTCA, B TOM HHCIE B PAAe JasepHbIX TeXHONOrHYECKUX [POLIECCOB, @ TAKKE MoJIyHeHHe
TNPaKTHYCCKMX HABBIKOB PeAIH3aLIH MOJOGHEIX POLIECCOB. 1 3

3apaum: YCTAHOBWTL NOHHWMAHWE B3aMMOCBS3H MEXTTY  QU3HYECKHME XapaI(.TGI)HCTI/II;(aMH
B3AMMO/CHCTBHS JIA3€PHOTO M3ITy4eHusl ¢ BELLECTBOM ¢ KOHEUHBIMU napamMerpamMu  (hM3KUECKUX U

TEXHOJIOTHYUECKHMX IPOLIECCOB, B KOTOPLIX PEaln3yroTcsa JaHHbIE SIBJICHUS.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OI}IOII BO
I[HCLIHHHI/IHEL "B3aumose iCTBHE J1a3€pHOT0 H3IVYEHHS C BelecTRoM" OTHOCHTCA K o0szaTebHbIM
muctumMaam Bioka 1. Jlncimmmvine npucsoeH Homep 51.0.35. !
Jns OCBOGHMS HNAHHOM JUCUMILIHHBI yHamuMest  TpeOyroTes 3HaHHS,| ToydyaeMble B palx}max
CIEAYIOLIMX npemhecmyromnx AMCUMIUTHH: BBenenue B crnenmansHOCTY, OC};{OBE}I KBaHTOBOW (m3uKn,

o |
OCHOBBI KAHTOBO iBHeKTpOHI/IKI/I, J'IasepHa.sl TEXHHKA.

3. HJI?AHPIPYEMBIE PE3YJIbTATBI OBYYEHUS 1O IIFMCI.]{I/IHJII/IHE

[Inannpyembie pesynbraTel OOydeHMS 10 IUCLMILTMHE, COOTHECEHHBIC ¢  IUIAHHPYEMBIMH
pesynbratamu ocsgenuns OITOTT 1 !

Kon dopmupyemsix YpoBeHs [Drannpyemsie pesynpTaTsr 00ydeH A 10 MUCIATUIMIE |
v ! 9] !
KOMIETEHIIHIA OCBOGHUS XapaKTEPU3YIOIINE ITansl GOPMUPOBAHIS KOMIETEHIHH (II0KA3aTENM
KOMIETESHIWH OCBOCHHsI KOMIICTEHIVMN)
/ 2 3
OTIK-1 3uaTh: OCHOBHbIE 3AKOHBI ECTECTBEHHBIX HAYK, MpaBiia ohopmienns
geprexeis 1 KOHCTPYKTOPCKOI OKYMEHTALH; METObI
CrnocoGen  mpuMeHsTh P _ DYRTOR i s !
| MATEMaTHYeCKOrO aHalu3a U MOJENMPOBAHNS; OCHOBHBIC 3AKOHAI 1
€CTeCTBCHHOHAYYHBIE U |
! METOIbl  OOLIEHHKEHEPHBIX HIVCUUIUIMH;  TIOHMMATh  OCHOBHBIE
OOLICHHXKeHEPHBIE | . o
—— et NPHHLHAINLL  paspaboTKH M TIPOM3IBOACTBA 3MEMEHTOR M yETpoicTs
’ ‘ Ja3ePHON TEXHHKH, JIA3EPHBIX TEXHOJOMHHECKNX YCTAHOBOK, A4 TaKike
MaTeMaTHYecKoro | i .
—— i ONTHHCCKUX  MATEPUANOB W JJIEMEHTOB; OCHOBHYIO HOMEHKNATYpY
MA3CPHOM  TCXHWKH, OCOGEHHOCTH €6 KOHCTPYKLMN, TeXHOMOrHN
MOZENMPOBAHHS B | HacrirHoe (')OI/EBOL[CTBa TR VOB R bl HX pr:rnl i
g OKE YCTIOBHA W METO X DKCIUTYyaTallui,
HHXEHEPHOMI OCBOEHHE I ’ Y TORREY yarail ‘
m——— YMeThb: NPUMEHATE €CTECTBEHHOHAY THBIE W MHKEHEPHbIE 3HAHWS st
) f o r
. NPOCKTUPOBAHNA, KOHCTPYHPOEAHHA W | IPOM3BOJCTBA  1a3CPHOL
CBSI3aHHOM C I P ’ PYHP \ P A pi
TEXHUKH. | i
NPOEKTUPOBAHUEM, i Jl
Baagers: Meromamu pacdero u POCKTUPOBAHKA TEXHONIOIKH 1
NOHCTPYMOBAHHCM || & WCCNeI0OBaHuN  Ha HC ECTeCTBEHHOHAYYH ]
) B  ECTECTBEHHOHAYUHEIX M HEHMEHEPHRIX
TEXHOJIOTHAMH 3H{aHHH17I S N ™ oy PH
L ] MU ¥ KOMITbIOTEPHLIMH CHCTEMa HCIONB3YEeNMbIMHI
e ——— 5 )it | ILIOTEPHK CHCTEMaMHU, HCHOIL3Y MbiM}
A | ! 0P MOAGIUPOBAHME U MPOCKTHPOBAHKH  JTA3EPHBIX  YCTAHOBOK,
| KOMIIJIEKCOB, CHUCTEM M J1a3¢PHBIX TEXHOIOTHI.
3uwaTe: Om3mueckne OCHOBEI u TPHHLUMILL  QyHKIMOBMpOBANHS
OUTHYECKUX KBAHTOBBIX ICHEPATOPOB; METOIBI M CPEICTBA JA3EPHBIX
U3MEpeHnit; P HHLIMITH] opraHmauyn u NpoBeAetus
OITK-3 IKCIEPUMCHTAIBHBIX | HCCJIEOBAHMI; TpOACBHbIE  YCIOBUS  Iipn
Cnocoben  mpoBoANTS [IOCTAHOBKE PU3UECKOTO IKCTICPUMEITA, YHCITOBBIE xapa«:TepHchh "
9KCIIEPUMEHTATLHBIE PACTIDCNCNICHNS  COYYaliHLIX — BENMYHH;  OLEHKY napamMeTpor
HCCIeI0BaAHHSA 3 PACTIPECNCHUH;  TPOBEPKY  CTATMCTHYECKHX  THIOTES.  OCHOBbI
U3MEpEHUS, PCTPCCCHOHHOTO  aHanm3a;  CTATUCTHYECKHE  METO/BI  METOAbI
o0pabaTkiBaTh u YacTiuHoe CHCTEMHOI0 aHaJIM3a. } i
NPEACTABJIATH —— YMeTh: npoBoauTh  pacuer JIA3EPHBIX  PEIOHATOPOB,  CHCTEM
TOTY4YEHHbIe JAHHBIE C (GOKYCHPOBKH U corfiacoBaHus JA3€PHOTO  UBITYYCHHS, OLECHHBATH
yuérom criennpukn MapaMCIpel  BLIXOAHOTO — M3TY4CHAS;  HMCIONB30BATh  J1a3epHble
METOIOB M  CpPelcTB KOHTPONbHO-U3MepUTe/IbHbIC IPHOOPLI M [pelierus sanad na3ep1{oﬁ
JIa3epHBIX TEXHUKYU W JIA3CPHEIX TEXHOJIOTHH; aHATU3UPOBATH (yHKUHOHANBHBIE 1
” 1 i i
HCCNIEJOBaHMIM H TPUHIMIIMATBHEIE  CXEMBI  ONTHYECKMX KOHTPQIBHO-U3MEPHTENBHIX
U3MepeHHii YCTPOHCTB;, paGoTaTh H4 OCHOBHEIX M3MEPUTENBHBIX OTITHHECKHX
npubopax; COCTaBNATE CXEMbl s POBEICHIS IKCIEPUMEHTAILLHbIX
UCCMeNoBaHUM];  00palaThiBath, AHAIHIUPOBATS, MPENCTABAATE |
OOPMIATL PE3YALTATE IKCTIEPUMEHTATLHBIX HCCIIEA0BAHIMI.




! 2 J
Buianers: HaBbikamit paGOTbl CO CPENCTBAMH JIA3EPHBIX H3MEPEHHIl;
THIIOBBIMM METOTUKAMM BBITIOJIHEHHMA NA3ePHBIX M3MEPEHU pasinHuHbIX
BeIMUUH W XapakTepUCTMK; HaBbIKAMH  BLINOJHEHMS  W3MEpEHH,
00pabOTKM  JaHHBIX  M3MEPHTENLHEIX ‘ HabMOACHUH,  nomyveHus
pe3ysbTaTOB M3MEPEHHI M OLEHKH IOTPEIHOCTEH, COBpPEMEHHBIMH
MeTodamMu ¥ CpEACTBAMH H3MEPEHHs, | MOBEPKH M KOHTPOIA ¢
HCIIOJIB30BAHUEM MH(OPMALMOHHBIX CHCTEM.
3HaTh: NPUHIHIB! TeHEPALMH H3IyUeHHs JIa3epaMIl; YIEMEHTHYIO 6a3y
JTA3¢PHOM TEXHMKH; OCHOBHLIE THITHl W )}(&p@.}nﬁpmnl[(n ONTHYECKHX
CHCTEM JIa3epHBIX ONTHKO-DJIEKTPOHHBIX NpUGOpOB H ofi()pyuoahmm;
OPUHLMIIEL  KOHCTPYHPOBAHHsS  JIA3CPHBIX  OHTHKO-3MEKTPOHHBIX
npubopoB, HX YHIOB W 3J‘leMeHTOBi; O[lACHBIE W Bpelnmﬂe
TK-1 OKCINTYaTALMOHHbIe | (DAKTOPBL, WX HPENENbHO-AOMYCTUMbIE YPOBHM
CnocobeH BO3ZCHCTBHS Ha 4esoBeka, TEXHHUKY K | OKpPYXAIOLIYI0 Cpedy| IpH
AHAIM3UPOBATh  3aJa9l IKCIUTYaTAllMA JIa3ePHBIX CHCTCM I TEXHONOTHMH, MeTolbl paboThl ¢
1o IPOEKTUPOBAHHUIO HAYTHO-TCXHHIECKOMN IUTEepaTypoii u HH(boﬁMauHe:ﬁ; |
THIIOBBIX CHCTEM, YacTuaroe | YMeTh: OlpenessiTh NapaMeTphl H XapakTepHCTHKM JIEMEHTOB nase}pm,[x
npubopoB,  Y3JIOB = W OCBOEHIE CHCTEM M TEXHOJOTHI /IS 3aaHHBIX YCIOBMI H PEKHMOB IKCINTYaTALIUM;
geraneit Ja3epHOR AHATM3HPOBATb B3AUMOEHCTBHE NA3EPHON0 UAMYUEHHS ¢ MATEPHATIAMY W
TEXHUKH, JIa3epHBIX cpellaMy;  MPHUMEHATh HHQOPMALUAOHHBLIE pecypchl H TeXHOJ’I:OF]/ll/l;
ONTHKO-3JIEKTPOHHBIX NPEACTaBIATE HHGOPMALIIO B CHCTEMATHIHPOBAHHOM BHJie; paboTaTh ¢
npubOpPOB K CHCTEM HAYYHO-TCXHWUYECKOH  nuteparypoif wu | undopmauneil.  Buagers:
HABBIKAMM PaGOTBl CO CPEACTBAMH KOMIHIOTEPHOTO NPOCKTHPOBAHMS,
UCTIONB3YIOMEMHCS NPH KOHCTPYHPOBAHHH Y310B H (JIOKOB na3e‘pHLIX
KOMIJISKCOB; HABBIKAMH IIPOEKTUPOBAHHA THIIOBHIX CHCTEM, HMPUOPPOB,
3J0B M JeTaledl Na3epHON TEeXHUKIM, ﬂa3e‘;pm>lx OITHKO-3JIEKTPOHHBIX
npUOOPOB H CUCTEM. | '
3HaTk: OCHOBHEIE 00JIACTH MIPUMEREHUS na?epﬂ'oﬁ TEXHHUKI U J1a3€PHBIX
TEXHOJIOTHH; NPHUHIMIGI ITOCTPOEHHsS! U COCTAB JIA3EPHLIX MPHOOPOB U
CHCTEM; NPUHLUIBI KOHCTPYHUPOBAHIS Ja3CPHBIX onmxo-anexrpofmux
K2 npuOGOpOB, HX Y3M0B W BJIEMEHTOB; OmTHYECKHE Matepuansl 1
Crioco6eH yaacTEORATE B TEXHOJIOTUH; OMACHBIC M BPEIHBIC OIKCIUIYaTAMOHHBIE (AKTOPH, HX
TR, npieeIbHO- IOy CTAMBIE }{pOBHI/I Bo3‘ueﬁcmhzrm Ha qenomxa, TEXHUKY W
p— — OKPYXaIOLIyl0 Cpepy IIpu 3r1<cm1yaTau‘hH JIA3EPHEIX cncre;l{a "
. . TEXHOJIOTHI;, MeTOARl pabOoThl C HAYYHO-TCXHMUYECKOW JIMTepaTypoil u
TpeGoBaHuit ¥ 3anaHui , N \ 1
urdpopManuei. | |
Ha [IPOSKTUPOBAHHE Hactuanoe ! o _ \ ‘
. R, s ™ YMeTb: aHAIH3UPOBATH TEXHHUYECKKE Tpe‘6OBaHM}I, TPETBSBIACMbIE K
pa3pabaThBAEMBIM ONTHYECKUM Y3JIaM H SIEMEHTaM JIasepHbIX NpHGOPOBR
npubopoB,  y3IOB  © i | - ‘
neTane nasepHo H CHCTEM; Olpenenarh, $opMyNHpOBATL U ?6()CH(JBBIBclTb Tpe6ona§|m K
paspabaTblBaeMbIM y3/1aM U 3JIGMEHTAaM JIa3epHbIX TPUGOPOB U CUCTEM;
TEXHUKH, JIa3ePHBIX i ! ' !
O0OCHOBBIBAT  MPEIUIATAEMBIC  TEXHMYECKHE  PELIEHHs | NPy
OITHUKO-3JIEKTPOHHBIX _ | 2 |
IPOEKTHPOBAHUH Y3JI0B M 3JIEMEHTOB JA3ePHBIX MPHOOPOB H CHECTEM;
npuOOPOB U CHCTEM , \ ) j
OpPUMEHSTE MHYOPMALFOHHbIE PECYPCHI M TEXHOIOTHH. i
Briagerb: HaBbiKaMM NpPOEKTMPOBAHHS TUITOBBIX CHCTEM, npuboOpos,
Y3MOB M HeTaei Ja3epHOl TeXHWKH, a3¢PHBIX ONTHKO-3JEKTPOHHBIX
npubOPOB M CHCTEM. |
3uaTh: MeTOBI W CPENCTBA  IUIAHMPOBAHWA H  OPTaHU3ALAK
HCCIICOBAHUA U Pa3paboTOK; METOLBI LPOBENEHHS SKCUEPUMEHTOB H
HaO/moAeHnH, o0o0weHna U 06paGoTKE WHQOPMALMK; MeETObl
[K-4 OPTaHH3aLMU TPYAa U YIPABICHAA IEPCOHAIOM; TEOPETHUECKHE OCHOBLI
CriocobeH  TpOBOJUTS JIa3ePHBIX ¥ KBAHTOBBIX T¢XHOJOTHIA, MGTOI[I/}I‘-I@C KHE U OpFaHI/BaHVIOf‘{HLIG
Hay4HoO- aCIEKThl  OCYIUIECTBIICHHS HAYYHO-MCCIEDBATENbCKON ¥ OIBITHO-
HCCIIENOBATENLCKAE | U KOHCTPYKTOPCKOH IEeSATENHHOCTH B npocpeci‘cuommwoﬁ HESTENBHOCTH;
OIIBITHO- YacTiamoe OCHOBEI KOHCTp)’I’IpOBﬂ‘;HI/IH Ja3ePHBIX CUCTEM, & TAKKe XKe IPUMeHCHHe
KOHCTPYKTOPCKUE KBaHTOBBIX TEXHOJIOTHIA. ‘ ;
pa3zpaboTkn 1o ECEOEEEe YMeTh: HaXOIUTh AHATHTHUECKUE PEeHICHHA 3aJad KBaHTOBOM Te();pI/II/I;
OTACNBHEIM  pa3zjeiiaM TPaKTUYECKH  NPUMEHSTE Teopemqecme;: 3HAHUA  [IpH  PElUEHHH
TEMBI B obnacTu (usMYeCKNX 3a1a4; NPOBOJMTH HAYYHO-HCONEAOBATENLCKHE U OIb|THO-

JIA3EPHBIX W KBAHTOBLIX
TEXHOJIOTHH

KOHCTPYKTOPCKHE pa3paloTkn B cepe | JMasepHBIX U KBAHTOBBIX
TEXHOJIOTHH. 1

Bnagers: MeTonamMM OpraHM3anMH W MPOBECHWUS UIMEPCHHI |
HCCIIe10BaHUI B 00/1aCTH JIa3epHBIX H ](B&H”I?‘OBLIX TEXHONOTWH, BKJIEOUas

| -
INIAHUPOBAHHE, pa3paGOTI<y, Oprandu3aluio WilIPOBEIEHUE UCCIICI0BAHUI.




4. OBbEM M CTPYKTYPA TUCHOUILIAHBI

Tpy0eMKocTs TUCIUIUTMHBL COCTaB/sleT 5 3ayeTHbIX eAuHMl, 180 YACOB

Buapt yuebHol ‘ ‘
paboTel, BKIIOYasn ; }
CaMOCTOATEILHYIO ‘ 1
: |
paBory ?TY)leIITo(B O6BeM Bormke
| o |- pr,[llocmxocn B y4eGHOl N pm!em
| ?; o) paGoTL, .
E_., % . ; ¢ KOHTp(?JI&I
Ne | HaummeHOBaHUE TeM W/WIM PA3feloB/TeM | 3| @ 2 = | YCIIeBAEMOCTH,
! S o £ B HpUMEHEHUEM :
1/ JHCITLTAHBL 3| & Y : CpopMa
O 5 NS VHTEPaKTABH
o 8 \ , TPOMENYTOUHON
o S| g| 2| | bxwmeronos ll
= 21 E| 3| &| (8vacax/%) S i
sl g 2| O | (no cemecimpam)
= e o |
TloEl R |
=l
i 5
=l s
=
| | BreneHue B THCIUIIMHY. T 1 2 10 1/50% 5
MexaEU3MBI TOTIOMIEHAT M JUCCHTIALUH ' PeiftnHr-koHTpOITL
R [ i e W gl 27 | 6| 6 |12 20 6/25% AHART-LOHTD
3HEepIrHy B MeT%UUIaX U BELIECTBE. Nol
Tpouecchl, NIpOTEKAIOLIIE IPY 3 3amwTa
3 HarpeBaHUH MAaTEPHAIOB JIa3€pHBIM 71 89 2 2 4 11 225% na.GopaTo‘Pme
H3ITy4YCHUEM. ! ‘ paborr
Henunelinsie 3¢ ¢ekTrl Bo3aeiicTBHA i
| Pelirunr-kg HTpOJ‘[B
4 | UHTEHCUBHOIO|JIa3€pHOIO U3tyuenus Ha | 7 | 10-15 | 6 6 |12 | 20 16/25% No21
BELIECTBO. !
Ou3nuecKie MeXaHU3MBI JIa3€PHBIX PelfTHH-KOHTPOE
5 | 1 71518 2 || 4 | 8 | 20 4128% Fe
TEXHOJIOTUH. | No3!
Hannuue B mucunnaune KIVKP HeT
! : M
HToro no mucunminie 7 18 18 | 18 | 36 | 81 19/26% Jfesanen
| (27 uacos)

| Copnep:kanne JeKIHOHHBIX 3AHSATHI 110 JHCHHITHHE
Pasnen 1. Beenenune B Aucuuninmy. ! }

Tema 1. I/IsnyquHe W BelecTBO. PoNp H3ydaeMol AUCLIMITUIMHLI B CTPYKTYpe obpasoBaHm C ‘onepxgaﬂue
Tembl. CBf3b HOUCHMINIMHBI C JPYTMMH TPeIMETHBIMH  00JIaCTAMH. ‘O(‘HOBHLIG Hanpasnemm
CYLIECTRYIONIMX U, IEPCIIEKTUBHBIX HCCIEIOBAHHH.

Pazpen 2. MexaHu3Mbl HOTJIOMCHUS] H AMCCHIIALIHA DHEPIrHH B BeLleCTBE.

Tema 1. BozneiicTBre na3epHOro U3ITy4eHUS HA ATOMbI U MOJIEKYJTB.

Copepxxanne  Tembl. OCHOBHBIE  VPABHEHUS,  ONMCHIBAIOIINE npoqeccm paCIIpOCTpaH;GHI/]H

3JIEKTPOMAarHUTHOTO H3JIyueHHS] B BEIIECTBE — KJaccHyeckas DJIEeKTpOAMHAMHKA. Temnosas MOJEb.
Omrndeckas BOCTIPUAMYHMBOCTh aTOMApHOH Cpenbl. Pe3oHaHCHOe [amiieHMe | cBeTa Ha arombl. CHBur
ATOMHBIX yPOBHEH B 9JIEKTPOMArHUTHOM 11071¢. J[BYXypOBHEBAs CHCTEMA B CHIIHHOM PE30HAHCOM nonﬁ,
Tema 2. [ToromeHye J1a3epHOro W3TYUCHHUS METAJLIAMU M MX OITTUYECKUX. csoncha ‘
Cogeprxkanue TeMbl. PacmpocTpaHeHue IEKTPOMATHUTHBIX BOJH B nApOBonismmx cpenax. OCHOBHbIE
YPaBHEHHS ONTHKU MeTAUI0B. OnTHYeckre cBOHCTRA MeTannoB, CkuH-3ddext uero cBOMcTRA. qaCT(?THaH
3aBUCUMOCTh MOIJIOIIATEbHON CHOCOOHOCTH MeTala [IpH  Pa3sIMuHBIX BI/;I)laX HOPMAJIBHOTO  CKUH-
s¢dexra. Braan aHOMaEHOCTH CKMH-3(beKTa B MOBEPXHOCTHOE MOTJIONLISHHE.

Tema 3. Bsanmo/ielicTBie cBeta ¢ NOJTYIPOBOJHUKOBBIMH Cpe/laMH.

Conepxanue Tel\jflbl. 3onHas CTPYKTypa HOIYMpOBOJHUKA. OCHOBHBIE MEXAHU3MBI ONTHYECKONO
MOIVIONIEHHS B }HOJIprOBO,E[HI/IKaX. OcobeHHOCTH  ME@K30HHOTO U Bﬂyﬁpmouﬂoro nornoméﬁm
Hacpurenue Me‘>1<30HHoro norjoulenuss. BHyTpuzoHHOEe mornolueHUe 1 cBeTA U 'iaBI/ICI/IMOCT
TOIJIOMATENBHOR | CIOCOGHOCTH MOTYIPOBOAHHKA OT KOHLUEHTPALMH CBOGOL bIX HOCHTENEHl. KI/IHGTHKa
¢)0T013036y>1<11eHH;[ TIOJIYTIPOBOIHUKA TIOJ BO3JECHCTBUEM JIA3€PHOTO U3/Iy4eHHs. Biusanue nn(bq)yanHHo—
peKOM6I/IHaHI/IOHHI:>IX [IPOLIECCOB. |

Pazzen 3. IIpouecchl, npoTeKalouide NP HATPEBANMH MATEPHAJIOB JA3CPHBIM H3/Iy9eHHEM

|
Tema 1. Obias XapaKTePUCTHKA HArPEeBAHMS JIA3CPHEIM H3/lyYeHHEM.




Conepixanue TCM#I. CBOHCTBa NTA3ePHOTO MBNYUCHUS W MX BAMSHUE HA MPOTEKAHHE TEXHOIOMHYECKOro
npouecca. BO3,E[GI%JICTBI/IG HCTIPEPLIBHOTO M MMITYJIBCHOTO M3JTyMeHMsl Ha MOrMOLIAIoLHe 1 npo3pavHeie
Cpeibl. Y paBHEHHE TEIUIONPOBOJHOCTH H €ro PCLIEHHS B PA3HYHBIX TIpejiesax.

Paznen 4. Henneiinnre 3¢ PeKThI BO3NEHCTBHS HHTEHCHBHOTO JIA3EPHOTO l/l:BJIy“lEEHHH HA BeIeCTBO.
Tema 1. OCHOBHH? 3G EKTHI HeTMHENHOI ONTHKM. ‘

Coneprxanre TeMs1. OCHOBHBIE YPaBHEHMS HETUHENHHOM onTuku. Henuneiinoiii ocuuATOp. OCcunisTop
C KyOHYHOIT HeJII/II-‘IeI‘;IHOCTL}O. 3aBHCHMOCTD MACTOTHI KoneGaHwuii oT aMrnTyael. CaMoBO3ASHOTEHE CREeTA
B HETMHEMHOMH cpe;ﬂe. Camocokycuposka.

Tema 2. Henurelinble s¢ybekrto! B razopbix cpenax.

Coneprxanue TeiMLI. MHoropotorHoe  BO3Gymmenne.  Hemmmeiinas HOHM3aLMA.  SlBieHue
CaMOMHIYLMpPYEMOH MpO3payHOCTH.

Tema 3. HenHHeﬁHi)Ie 3 exThI B KOHTEHCHPOBAHHEIX cpenax. \ !
Conepxanne Tembl.  HennHeiinbre BOCIIPUMMYHBOCTH  TPO3PAYHBIX c‘pez[. Oddekr Ke%ppa..
OnekTpocTpukLMS U dneKTpokanoputecknit sddexr. Bosbyxnenue BTOpO FTapMOHI/IKI/I. Bos6yxnenue
BLICIUMX rapMOHHK. MeTtozbl ocyimectsnenus dazosoro CHHXPOHHU3MaA. HaI)aMeTqueCl<He r'eHep;aTopmi.
Pasgen 5. ®usuveckne mexanusmer JIA3EPHBIX TEXHOIOTHii.

Tema 1. Texnonoruueckue JIa3epPbl U JIA3ePHOE U3TyUeHHe.

| !
i \
|
Conepxanue Tembl. OnTHYeCKHe CXeMbI naseprot obpaborku. Jlasepnas MI/IKp‘()OGpaﬁOTKa MaTepuaIos.
j
|

Jlazeproe Tepmoynpounetue u ceapka. Jlazepnasn pesxa.
Conepxanue NPAKTHYECKUX/JIA00PATOPHBLIX 3aHATHIE 110 AHCIHNTARE
Temb1 1aGopaTopHBIX padoT

1. Texnuka GezonacrocTu mpu paGore ¢ Jla3epHbIM 000pyA0BaHUEM,

Hsyuenne pabotoi nazepeix KOMILTEKCOB, MMEIOLIMXCs Ha Gase ka(empsi. ;

3. BOSI[efICTBI/;Ie MMITYJIbCHOTO JTA3EPHOTO W3Jly4eH s HA HOBEPXHOCTH PasIHUHBIX METAIOR, Ouelﬁxa

| \
TEMIIePaTypbl TIOBEPXHOCTH.
|
4. Temnosoe Bo3nelicThHe nasepHoro U3JTyYeHHS Ha JKHIKHE CPELIBL.

5. Bsaumoneii¢Tere MazepHOrO USTTYHICHHUS C BELIECTBOM M HAOMIOIEHME 34 TOBEPXHOCTHIO 1 pe;KinMe
PeanbHOro BpeMeHH. |

|
Templ npakruueckux 3ansruii !
Ipaktiueckue 3ansTus nompasymesaror PCIICHHE 337124 110 CIEAYIOIMM TeMATIYECKUM pasienam: |
|
I Pacnpoctpamenne nazeprpx myuxos B CBOGOIHOM MpPOCTpaHCTBE H B cpene (B TOM 4udre,
aKTUBHOH cpeje). 1

2. MHOFO@)OTohHoe Bo3Oyxuenne. HenvneliHas nonmsars. I[ByxypOBHe}l;aﬂ CYICTEMA B CHHBI—ﬁOM
PE30OHAHCHOM MIoJTe.

3. JlaBnenne cr;;eTa. Paccesnue crera \

4. Harpes marepnana Ja3epHEIM ¥3nydeHuem. JlasepHoe wcnapenye. Pa3p§/mem/le TIOTJIOLIAIOTIETO
MaTepHana, ' | |

5. Ontnueckuit npoGoit razos. Bo36yxnetue 3ByKH B 5cMAKOCTSIX.

6. BOS):[GIL/ICTBHje PEeMTOCEKYHIHBIX MMITYJIBCOB.

5. OBPA3BOBATEJILHBIE TEXHOJIOTHHA

B rpenopdpanuy nucuummume «Bsaumoneiictame MBIIYUEHUA C_BEIIECTROMY HCIIOAB3YIOTCS
Pa3HooGpasHele 06pa3soBaTeNbHEIE TEXHOTOHU Kax TPaTULUMOHHEIE, TaK U ¢ TPYMEHEHHEM aKTHBHbIX} "
MHTCPAKTUBHBIX ~ METOMOB  oOydeHws. [IpoBeneHne = NeKLHOHHEIX saHgTHE  obecreveto
CTICUHANTU3HPOBAHHBIME &y IUTOPHAMH, 000pyNOBaHHEIMK KOMHB}OTepaMI% H SIIGI(T]JOHHB[I\j/II/I
TIPOCKTOPAMH, YTO TO3BOJISET CONPOBOXKIATH YTCHUE NEKIIHi] ACMOHCTpALITel KOMILIOTEPHBIX CJ‘I&f/’ID;(?B.
JlaGoparopHsiii kypcl oGecrieuen COBPEMEHHBIM J1a3epHBIM 060pYIOBAHHEM. | |

IIposenenne nexumonHsIx 3amsTHi 110 HCLATIEE  TIPOMCXONHT IO | KIACCHUECKOH (opMe.
IIpenonasarenem Q)c);pMyanyeTcsx npobyieMaTuka JIeKIMU U Kpyr 3ajau, MoIeKaIIX paCCM()TpeHI/II;O.
IIpu stom ACMOHCTPHPYETCs B3aUMOCBS3E JAHHON TEMATHKY G MaTepuaiaMu npe)l‘hﬂym,nx neKuwi. 3atem

| o i
[penoaaparejieM pa(%KpBIBaeTCS{ COOCPXKAHKE NaHHOM Tembl. B X04e JICKNHY Of‘):)/‘-laIOU_II/IMCH E%Eiﬂa}OTbﬂ
‘ | |
BOMPOCEHI, HOSBOJ'ISIIO]“_L[I/IG HM CaMOCTOSTE/ILHO HaXoaUTh PeLenus HOCiTaB.HeHHLZ‘[X Hp‘()6ﬂeM Ha OCHOBE
| o o ! \
UMEHOIINXCSI Y HUX BHaHHU, [TOJIYYEHHEIX M3 OpenpIayuux Jiekiuid u HpEt,{(IH@C'FB}’IOIHHX KypcoB. ,HJ‘LIH
| [




BU3yaH3alldk JICKUHMOHHOrO Marepuaia, B 4aCTHOCTH, JICMOHCTpPaLMU S3YJILTAaTOB Ei()SJIGP'I()lTBI/Iﬂ

JIa3CPHOrO  W3JIy4CHHA Ha BEUIeCcTBO B Pas’jiMYHBIX pexXuMax, a TakkKe I[.]"I.F[ CUMYJIALMK  JTA3CPHEIX
| . ‘ 1
IIPOLECCOB, NPUMEHAIOTCA MYJIbTHMEIAUHHEBIC TEXHOOTHH. i |

i
,}:[J'I?I HOB}b[HJeHI/IH YPOBHA YCBOCHHA JIEKUHOHHOI'O MaTcpHasa H npq(>6pe’r'€Hm [IpaKTMLICFKHX

HABBIKOB IPOCKTHPOBAHHSA MPEIyCMATPUBACTCA AKTHBHAsS (JOPMaA TPOBENEHMS  MPAKTHUCCKUX 3aHATHH B

BH/IE COBMECTHOTQ pa3dopa M pellieHHs 3313y, a TAKKe COBMECTHOIO anonHeFm 1abopaTopHBIX PaboT.
! ‘
ITpakTHUeCcKue 3aHATHS PEAYCMATPHBAIOT PEIEHHE 3a/1a. | \
|
|

\

AKTUBHBIE M MHTEPAKTHBHbIE METO/IHI OOYUEHUS: ‘

! ! T A i
Hrmepaxmusnas nexyus (Pazoen 1. Bsedenue ¢ Oucyunnuny. Tema 1. Hsnyuenye u

gewgecmeo. Pone uzyuaemoti oucyunnuner ¢ cmpykmype obpazosanus. Pazden 2, Mexanusmvi noeﬂouﬁeﬂuﬂ
u Quccunayuu snepauu 6 seuwjecmse. Tema 1. Bosoeiicmsue nazepnozo wfzyueub:m HA QIMOMbL U MONEKYIbL.

I
Pasoen 3. Ipoyeccwi, npomexaiowue npu HAZPeSaHUU MAMEPUANOE ﬂa3epm‘fm uzmyvernuem. 1 eM.‘a 1.

Obwas  xapaxmepucmuxa Hazpesanus. naszepuviv usiydenuem. Pasden 4‘ Henuneiinvie  agppexmo
. - 1
6030€liCmBUs  UHMEHCUBHOZO JIA3epHO20 u3nyuenus Ha eewjecmeo. Tema 1. Ocnosnvie aggexmu

Henuneunot onmuxuy. Pasden 5. Qusuyeckue mexanusmol nasepruix mexnonozuti) Tema 1. Texnonozuueckue

nazepul U 1a3epHOE UBTYUCHIUE.

I plbznnoeaﬂ Ouckyccus  (Pasoen 2. Mexanusmer noznowjenus lu Juccunayuu 9Hepejuu 8
sewecmee. Tema 2, Tloznoujenue 1a3epHO20 UNYHEHUS MENCULIAMY U UX ONMUYECKUX ceoticmed. Pazden 4.
Henuneiinvle agpghexmur  6030eticmeus uHmencugHo20 nazepnozo usmyuenus Ha eewecmso. Tema 2.

Henuneiinvle apgpexmei 6 2azosvix cpedax.

6., OHEHOYHBLIE CPEACTBA JJI5sI TEKYHIET'O KOHTPO.I1
YCHEBAEMOCTI/I, MPOMEXYTOUYHON ATTECTAIIMH 110 UTOT'AM
OCBOEHMS JUCIUIIIMHBI 1 YYEBHO-METOIMYECKOE
OBECHEYEHUE CAMOCTOSITEJILHOU PABOTLI CTYJIEHTOB

ol :
Texymmii KOHTPOIB YCIIEBACMOCTH CTYAEHTOB OCHOBBIBACTCS HA YCIEUIHOCTH PaboTh! CTYIEHTOB 110
I |

HECKOJIbKUM HAaIlpaBJICHIIM:
\

° AKTHBHOCTH BO BpeMsl JIEKIMOHHBIX X IPAKTHYECKUX 3aHs THA.
° 3aiuTa naﬁ?opaTopHLm pabor.
° Beinonientie 3ananuii PEHTUHI-KOHTPOJIS.
Bonpocui k peiimunz-konmponio Nel
1. MeXaHH3MBI MOTIOMIEH S 1 JUCCHIIALMI SHEPIHH B BeLecTRe.
2. KayecTBeHHas cxeMa MEXaHU3MOB MOMMOLICHUS H3YUEHHs, & TaKKe ne;pexo;}(a SHEPTHI B TELLIO.
KuHeTrKa naHHbIX TPOLIECCOB.
3. Tennosas yMojenb Na3epHOro BO3NEHCTBHS HA BEIIECTRO.
4. CBA3b ONTHYECKUX NIOCTOSHHBIX C MEKPOXAPAKTEPUCTHKAMHI METAILIA,
5. OCHOBHbIE | MeXaHH3MbI ONTHYECKOr0 TNOMNOLIEHUs B IIOMY/IPOBOJHUKAX, MEXAHU3Mbl U
TMOCJIEIOBATENBHOCTD TIEPEaYn SJHEPIHH,
6. Hornowarenbhas cnocoGHOCTh METAILIOB.
7. AHOMAIbHBIN CKHE-3(dekT. BKIaa B OBEpXHOCTHOE MOMMOLLEHHE,
8. YacToTHas 3aBHCHMOCTH IOIONIATEIBHOM CrOCOBHOCTH MeTaia TPH - PasyiMHEIX  BUAEX
HOPMAJIBHOI'O CKHH-2(/eKTa, ;
9. OHTI/I‘ISCKH‘G IIPOLIECCHI B MOIYITPOBOTHHUKAX. ;
10. BHyTpI/ISOI-ﬂ}HOC TOTJIOMICHWE  CBE€TA M 3aBUCUMOCTH  IMCIJIOLIATENEHOH 01100061-16301“14
\
|

MOJTyIPOBOIHMKA OT KOHLIEHTPALIUK CBOOOIHBIX HOCHUTENEH
Bonpocwt k petimunz-xonmponio N2

OcHOBHBIE ypaBHeHHS HETMHEHOH onTuKH. HenunetHpiii OCLIMIIIIATOP.
OCI_II/IJ'IJ'ISITO;p ¢ KyOUYHOU HEJIMHEWHOCTEIO.

CamoBosieficTBHe CBETa B HENTMHEHHOM cperte. CamodokycupoBka.,
MHOFO¢0T¢HH06 BO30Y)KACHHE.,

Henuneitas noHu3ams.

HeuueliHpie BOCIPUIMUMBOCTH NPO3PATHBIX cpen.



7. Oddexr Keppa.

8. SReIchochnlcunﬂ 1 SNIEKTPOKANIOpHIECKUii sipexr.
9. Bosbyxnenue Bropoii rapmonuky.

10. Ilapamerpuueckue reneparopsi

Bonpocwt k petimune-roumponio Ne3

1. TemnnoBbie| 3 eKTs B KOHIEHCHPOBAHHBIX cpenax.
2. Termonpo#aonﬁocmme MEXaHU3MbI OTBOAA TeIUIA.
3. Pazpyinenue npospaunbix TBEPABIX TEJT O/ CHCTBUEM JIa3epHOTC HSHy}‘ﬁIeHI(Iﬂi.
4. JlazepHas é)TepeOJ'II/ITOI‘paCbHH.
5. Ousudeckhe IIPOLCCCHI JTA3EPHOM PE3KH,
6. <I)H3qucmj{e MEXaHHM3MBI JIa3€PHOM CBapKH.
7. <DH3W{GCK%1e MEXaHU3MBI JIA3€PHOTO YIPOYHEHHUS. |
3. CeneKkTHBHBIE MEXAHN3MbI BO3ACHCTEHS JIQ3EPHOIO M3JTydeHUs Ha BELIECTRO.
9. TIpUHIII ZeHCTBAS ONITHYECKOro MMHIETA. i
10. Upunnun ﬁeﬁCTBHﬂ OMIHIKHETIONEBOTO ONTHYECKOro MHKPOCKO114.

| Bonpoce! k 3x3ameny
L. Knaccuuecknit, nonywnaccmueckuii  u KBAHTOBO-MCXaHUYCCKUH  [IOAXOIBI K  OIHCAHHUIO
B3anMOJIeHCTBHUS H,fv,nyquHH C BEILECTBOM, |
2. YpaBHeHHq‘ Makcgesna. Pemenne mist mpospaussix JIHIIEKTPUKOB 1 MeTiaJ'IJIOB. ‘
3. Onrryeckde CBOMCTBA JMINEKTPHKOB B MOIEIH Jlopenna (noxa}sa'rem, IPE/IOMIICHHS 1
KO3hpuLeHT HorﬁomeHI/m).
4, BpeMeHHaﬁ: H IPOCTPAHCTBEHHAS [TUCTIEPCHH.
5. PaCHpOCTpé;lHeHHe ONTHYECKUX BOJIH B IIPOBOJAILMX CPEAX. CKI/IH-S(I)(I)GI;(T.
6. 3aBUCHMOCTE ONTHYECKHX CBOWCTB METAIVIOB OT UYACTOTHI (ﬂncnepcm METAJIOB B MOIENU
Jlopenna).
7. MexaHmMﬁiﬂ TOTIOICHAA ONTHYECKOrO U3JIyYeHHS I0YTPOBOIHUKOBBIME CPEIaMH.
8. PeKOMGHHqum H 3aXBaT SJICKTPOHOB U IBIPOK B MOJIYNPOBOAHHKAX |
9. MexanusmEl niepemaun  MOMIOLIEHHOM OHEPrHH ONTUYECKOTO HU3MyYeHMA KPUCTALTHYECKOR
peLieTKe B HOJTprOiBOL[HI/IKaX. Mexanusmer pekoMGHHALMH.
10. OCHOBHEIC HenuHeiiHbIe a¢dexTrl B onTHKe. MaTepuanshoe YPABHCHHE HEJIMHEHHOM Cpesibl.
11. Henuneiinas nonspusanus. Henuneiinag BOCNPHUMUHMBOCTH. KBaapaTuunas 1 kyGuumble cpeisl.
12. Onucanue B3aMMOIEHCTBHS CBETA CO CPEIoN B MOJIENH HENMHEHHOTO ocumuiATopa, YpasHenue ¢
KBaJAPATHYHOH HEAUHEHHOCTEIO.
13. Onwmcanue B3anMomeHCTBHS CBETA CO Cpeiod B MOAENH HeJIMHEHHOro ocrrmnnﬂ['ropa. YpasHenne ¢
KyOU4IHOI HGHI/IHGI‘/H:-IOCTI)IO.
14, Henuneitnas nonapusanus. Jnweiinas u HEeJIMHEHHAN BOCTIPUEMYHBOCTH.
15. Cnsur aTOMjHBIX YPOBHE# B 1OJIE JIA3EPHOTO U3TyYeHys.
16. Mmuoroporonnoe Bos6yxaenue.
17. Jlasepmas peska.
18. Jlazepuas csjapxa.
19. JlazepHoe YNpOUHeHHe.
20. Jlasepnas crepeonurorpadus.

‘ Boupock! uist camocTosTensnoii paGoTi o1 YAEHTOB

I. Bo3neﬁcmn‘§: CBEPXKOPOTKHX JIA3EPHbBIX UMITY/IECOB HA MATEPHAIIBI.
2. HByxTemnepatypunas Moenn TIPH CBEPXKOPOTKOM BO3/EHCTBHH,
3. Oco6eHHoc1w:H OKCICPUMEHTANIBHOIO  U3YUYEHUS BO3AeHCTBHS (hemTOCEKYHANBIX  NasepHpIX
UMILYJIbCOB HA MATEPUATEL.
4. OcobenHocTu passiera BewecTra npu (heMTOCEKYHIHOM Na3epHOM BO3ACHCTBHH.
5, [Inasnenue npu sospeiicTenn CBCPXKOPOTKHX J1a3epHBIX UMITYJIbCOB. Tepmudeckoe HHELBJ'[QHI/IT c
BLICOKMMH cKopocTamu. Hetepmuueckoe myapsienme. ‘
6. Gotodusmeckas aGnanus. | s
7. OO1as XapaKTepHUCTHKA MEXaHU3MOB 1a3epHOTO pa:—;pymelﬂm. Mexanuyeckoe

HUSKOTEMIICPATYPHOE PA3pyLISHHE XPYIIKHX MaTepuasos.



8. PaspymeHHe YOPYTMMH  HanpsOKeHHSMH.  PaspyllleHHe — OCTaTOUHBIMH  HATIPDKEHHSIMM.
Xumudeckue MexaHI/ISMBI paspyueHus. ‘
9. BLICOKOTCMHepaTyprIe MEXaHU3MBI C Y4aCTHEM UCITapEHHS. ‘
10. HOJ‘[HpI/ITOHHLII/I MeXaHH3M (HOPMHMPOBAHHS JIa3ePHO-UHIYIIHPOBAHHOTO ﬂOBerHOC’[HOFO pen e<ba.
11. Jlaseproe mcnapenue. Kuneruka 1 HCTIAPEHUS [UIOCKOH TOBEPXHOCTH.

DOHI  OUEHOYHBIX CPeACTB M HPOBEJCHHS ATTCCTALMH  YPOBHS C(bOpMHpOBaHHOCT}i

KOMITCTCHIIMH 06yanOMHXCH 10 JAUCIIHMIIIIHHE O(bOpMHHeTCR OTHCJIBHBIM OJOKYMEHTOM.
\

\
7. Y‘IEBHO METOJUYECKOE U HTHOOPMAIITMOHHOE OBECTIEYE HHI‘L
AN CITUITJINHBI
7.1. f(ﬂnrooﬁecnequHOCTb

KHUI'OOBECIIEYUEHHOCTH
KomuecTso
IK3EMIJISIPOB ]
HavmMenoBanye muTepaTyphl: aBTOP, Ha3BaHHe, BUL U3/[aHKA, Ton M3MAHH B Hamaune B
U3/IATENILCTBO W3JAHHA | Su6nmoTeke HTRKIDOHHOR
BalY & oubdanoTeke
Bal'Y
COOTBETCTBUH
¢ ®roc BO
1 2 3 4
OcHoBHas nuTepatypa
l. Beeaenne B | demToHaHODOTOHHKY, OYHIAMEHTANHHBIE
OCHOBHI U na3epHLIe METOALl YNPABISIEMOTO IOJAYUEHHS U http://www.iprbo
JUArHOCTUKH | | HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIOH 2015 - okshop.ru/40504.
[DmexTpoHHbIA pecypc] ydebHoe nocobue/ C.M. Apakeysia [ html
11p.].— DIEKTPOH. TeKCTOBBIe NiaHHble.— M.: JIoroc
2. JlazepHple NPUGOPHI M METONBI M3MEPEHHS JAIbHOCTH ‘
[OnexTpoHHEbIH pecypc] yuebHoe nocobue/ B.B. Boxuranckuit http://www.iprbo
[# np.].— 3J1eKTp0H TEKCTOBbIE JaHHBIe.—— M.: Mockosckuit | 2012 - okshop.ru/31435.
FOCy,IIapCTBeHHbH/I‘ TEXHHYECKUH yHUBepcaTeT WMeHH H.D. html
Baymana ‘
3. Bakc E.[. Hpakmxa NPENU3MOHHON Jla3epHOH 06paboTku/ http://www.iprbo
Bakc E.JL., MHJICHBKI/II/I MH., Canpeikun JLI.— M. 2013 - 0kshop1u/26901
Texuochepa ‘ | html |
HenoHUTEbHAS INTEPATYpa
1.Tyunn B.B. Jlasepsl W  BOJIOKOHHAsS ONTHKA B http.//vt'ww.stuc‘ie
OHoMemMIMHCKUX —Hccnepopanusax/ Tyaun B.B. — M.: 2010 - ntllbral'y .1u/boqk/
OUBMATIIAT ISBN9 7859221‘ 1
2789.html ;
2. Kpwkos ILT. ®emrocekyH/Hble HMIYILCH, BBeneHve B http.//v%'ww.studef
s ‘ , ntlibrary.ru/book/
HOBYIO 00JacTh nasepHod dusmkn/ Kpiokos ILT— M.: 2008 - ISBN9’7‘859221\0
QUSMATIIAT 9413.html 1

7.2. H‘epnozmllecxne H3/1aHUs

. AKypuan «Vcnexn ¢usuueckux Hayk». ApXuB Homepos. Pexxim mocrynia: http: /hifn.ru/ru/articles/ \

2. XKypwnan <<KBaHTOBa${ 3JIEKTPOHUKAY,
electron.ru/pa.phtml?page=onlcont

7.3. I/IPTepHeT-pecypcbl
. www.q uantum-e‘lectron.ru

8. MATEﬁHAJIBHO TEXHAYECKOE OGECIIEYEHME JVICHATLIAHBI

ApXUB HOMEpOB.

Pexxum  goctyna: | http://www, quanﬂum-

Jlns peany3alMH NaHHOW AMCLIAIUIMHEL MMEIOTCS CMCUMATBHBIC TIOMEINCHNS IS D(pOBeIIGHI/IH
BAHATUH  JIeKyUoHHO20 — muna, —3aHAMUGE  NPAKMUYECKO20/1a60pamopnozo  muna, epynnoebm u
UHOUBUOY ANILHBLY KOHcy/zbmauuu MEKYujeec0 KOHMPONA U| NPOMEIICYMOUHOU AMMEeCmayyl, o mar‘«)/ce
noMeweHus ona camocmo;zmeﬂbnou pabomul (ykazame Heobxooumoe). Ipakruyeckue/naboparopiivie
paboTsl npoBoasTcs B aynuropusx: 106-3, 122-3, a taxke B naboparopusx kapeaper OGulIM: 123-3, 107-

3,105-3,104-3. |



Pabouyio HpOI‘pE‘iMMy COCTaBHJI CT. MPENOJaBaTeNb Icad). QullM HIaMchJ;Kaﬂi Ef@}/
(PUO, noamucs) o .
Penensent (npencrasurens paGoronarens) man 00° Puco Uuex ! {}ﬂ_ﬁﬂf dh A

€cT0 PabaThi, LOIKHOCTD, ®HO, nojnuce)
p

[Tporpamma pacéMOTpeIia 1 onobpena Ha sacemanun xkadygaper GullM ¢
[Tporokon Ne {1 ot (2092019 roma
3aBemyrommii kadenpoii W/ @ffmmmm

(I)I/'IO, MOIITHCH) ‘
Pabouas nporpamma paccmotpena u onobpeHa Ha 3aceaHuH yqefiHo-MCTolg:[MtIeCKoﬁ KOMH#CMH

Harpasyenns 12.03.05 JlazepHas Texuuka u Jla3epHEBIE TeXHOTHH
ITporokon No 1 ot _02.00.2019 rona =

[Tpencenarens komuccnu
/ (®UO, mommncs)

Gl c«fnﬁmﬁz%



JINCT NIEPEYTBEPKIEHISI
PABOYEM IIPOTPAMMBI TN CLUATLTAHBI

Paboyas nporpamma oo6pera Ha y4eOHbIH ToJ

Iporokon 3acenanus kademprr No 0T rojaa

3aBenyromuii kadeapoit

Pabouas mporpamma ogoGpena na y4eOHBbIH roJ

IIpotoxon 3ace/ianus xademper No oT roga

3aBenyromuii Kagenpoi

PaGoyas mporpamma ono6pena na yueOHEIi roy

IIpoToxon 3acenanus xadempsr Ne oT roga

3asemyrommii kadepoit




JHUCT PETUCTPALIMU U3MEHEHNII
B pabo4yro MporpamMMy JMCLHIITHHEI
«Bzaumooeiicmeue nazeprozo usnyuenys ¢ eewecmeozh»
06pa3oBaTeBHON NPOrpaMME! HATIPABIEHHS NTOArOTOBKH 12.03.05 Jlasepnas mexnuxa u iasepHuie

MEXHOI02UY, HATIPABJACHHOCTD: 6aKanaepuam

Howmep BHecenbl u3meHenus B yactu/pasaens Hcnonuurens OcHoBanue
H3MEHEeHHs paboueH nporpamMmel 15(0 (HOMep 1 jata npoToKosa
sacenanus kadenpot)
1
2
3aB. kadeapoii /

TNodwnmucy BHO



