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1. et u 321244 OCBOCHH S JHCIMIIIMHBI

1.1.0eab0 u3ydyeHus: AUCHUILIMHBI «ONTHKA» SABISETCS TPEACTaBICHUE (UIUIECKOM
HAYKU Kak 0000meHust HabII0AeHNH, MPAKTUYECKOTO ONbITa U dKcrepuMeHTa. Pu3nueckas Teopus
BBIP@)KAET CBA3M MEXIy (PU3MUECKHMMM SBICHHUAMHU M BEIMYMHAMU B MaremaTuuyeckoi gopme. On-
THKa SIBJIETCS] TOW JUCLMILIMHOMN, KOTOpas OKa3aja pellarollee BIUSHHE Ha IPOLECCHl, CBSI3aHHbIE
C COBPEMEHHOM Hay4YHO — TEXHUYECKOW PEBOJIIOLMEN Kypc ontuku pomxen obecrieuuts Oymy-
IIEMy WH)XEHEPY OCHOBY €ro TEOPETHYECKOH IMOJIrOTOBKH B PA3JIUYHBIX OOJIACTIX (U3UUECKOIM
HayKH, 00ecleuuTh MOCIEeI0BATENIbHOE U LIeJIbHOE ycBOeHHE Kypca ONTUKH, HCIONB3Ys JUIsl 3TOTO
BCE BH/Ibl YUEOHBIX 3aHATUH.

1.2.3agaun u3yvyeHus: AMCUMILVIMHBI: (OPMHUPOBaHUE 3HAHUN B 00JACTH TeOMETpHYE-
CKOM M (PM3MYECKON ONTHKH C MOMOIIBI0 0a30BBIX AJIEMEHTOB C YUETOM TEXHOJOTHUECKOW pea-
JU3alMU JIEMEHTOB, MOJEIEeH U MapaMeTpoB 3TUX 3JIEMEHTOB; OCOOCHHOCTEH MPOEKTUPOBAHUS
0a30BbIX 3JIEMEHTOB.

1.3.BpinosiHeHue TpeOGOBaHUI NMPO(PecCHOHAIBLHBIX CTAHAAPTOB

N3ydyeHne qUCHUIUIMHBI HAIIPABJIEHO HA MOATOTOBKY CIIELIMAIUCTOB, CIOCOOHBIX pelIaTh
po0JIeMbl, BOSHUKAIOIIME TPU MIPOU3BOJICTBE M SKCILTyaTalluid U3EIUN AIEKTPOHUKU U HAHO-
AIIEKTPOHUKH C YYETOM OOJIACTH, THIIOB ¥ 33]1a4 TPOPECCHOHATBHOMN IEATETHOCTH B COOTBET-
CTBUU C MPOPECCUOHATBHBIMU CTYICHTAMHU :

- 40.058 «HxeHep-TeXHOJIOT 110 MPOU3BOICTBY U3ACIUN MUKPOIIEKTPOHUKN», KOTO-
phIi yTBepkaeH npukazoM Muntpyna Poccuu ot 03.07.2019 Ned480H u 3apeructpupoBan Mu-
nroctoM Poccun 29.07.2019 Ne55439;

- 40.104 «CrnenuanucT no U3MEPEHUIO MapaMeTpoB U MOAU(UKAIIMK CBOMCTB HAHOMATE-
pHAaJIOB U HAHOCTPYKTYP», KOTOPBIH yTBepkaeH npukazoM Muntpyaa Poccun ot 07.09.2015
Ne593u (B penakuuu, BBeneHHoi B aeiictsue ¢ 20.01.2019 r. npukazom Muntpyaa Poccun ot
14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccun 23.09.2015 r. Ne38983

2. Mecto aucuunjaunsl (MoayJs) B ctpykrype OIIOII BO

Hucrunnuaa «OnTHKa» OTHOCUTCSA K 0a30BOM YacTw y4deOHoro miaHa. M3ydaercs mocie
NPOXOXKJIEHUS JUCLUUIUIMH MaTeMaTUYeCKOro M €CTECTBEHHOHAYYHOIrO IUKJIA, AUCUUIUIMH mpodec-
CHOHAJILHOTO LIMKJIA.

[Ipu ocBOEHMM TUCIUIUIMHBI 00Y4aIOIIUKCA CMOKET YaCTUYHO IIPOAEMOHCTPUPOBATh
cienyroiue 0600meHHbie TpynoBbie GpyHKmu (OTD):

° Pa3paboTka eTMHUYHBIX TEXHOJIOTMYECKUX MPOLIECCOB M PEKOMEHAALINN [0 YCTPAHEHHUIO
U TIPEIYNPEKIEHUIO0 OpaKoB B IPOU3BOJICTBE U3AEIUN MUKPOIIEKTPOHUKH (IIpoheCcCHOHATbHBIN
cranaapt 40.058 «MHxkeHep-TEXHOIOT 110 MPOU3BOACTBY U3IEINN MUKPOIIEKTPOHUKNY», KO B,
YpOBEHb KBaJTH(pHUKAINHU 6).

° PazpaboTka TUIOBBIX TEXHOJIOTMUYECKUX MPOIIECCOB U TNIAHUPOBOK PabOYMX MECT U MPO-
U3BOJICTBEHHBIX YYaCTKOB Ha IMPOU3BOACTBE U3/EIUIl MUKPOIIEKTPOHUKH (TTPOhecCHOHATBHBIN
cranaapt 40.058 «MHxeHep-TeXHOIOT 10 MPOU3BOICTBY U3ETUNA MUKPOAIEKTPOHUKN Y, KoA C,
ypOBeHb KBalu(puKauu 6).

° CogepliieHCTBOBaHHE MPOLIECCOB U3MEPEHU TapaMeTPOB U MOIU(UKAIIMHA CBONCTB
HAaHOMAaTEpHaJIOB U HAHOCTPYKTYp (mpodeccuonanbubiit ctanaapt 40.104 «Crnenunanuct no us-
MEpPEHHIO MapaMeTpoB U MOIU(UKALMU CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYp», Koa C,
YpOBEHb KBaJTH(PHUKAIHHU 6).



3. TpeboBaHus K pe3yJibTATaAM OCBOEHHSI COAEPKAHUA TUCUMILTAHBI(MOTYIIS)

[Ipouiecc m3ydeHus IUCIHMIUIMHBI HAMpaBieH Ha (HOPMHUPOBAHHE SJIEMEHTOB CIEIYIOIIMX
komrereHuuit B coorBerctBuu ¢ ®I'OC BO u OINOII BO no nanHoMy HanpaBJIeHUIO MTOATOTOBKHU:
CIIOCOOHOCTBIO OCYILIECTBIIATH MOMCK, KPUTUUECKHUI aHAINU3 U CHHTE3 MH(GOpMAIUH, IPUMEHSITh
CHUCTEMHBIN TTOIXO0J1 JUIS peIIeHUs MocTaBaeHHbIX 3a1a4 (YK-1).

YK - Bb.1.1. CnocobeH mpuMeHSATh CUCTEMHBINA IMOJIX0Jl U METOJbI aHAJIM3a U CUHTE3a B
Hay4HO-TI03HABATEIILHON JAESATEIHLHOCTH.

YK-b.1.2. CnocobeH OCyIIEeCTBISTh MOUCK AITOPUTMOB PEHICHHS MPOOIEMHON CUTYa-
[[UU HA OCHOBE JIOCTYITHBIX HCTOYHUKOB MH(POPMAIIH C IPUMEHEHUEM COBPEMEHHBIX HH(pOpMa-
[IMOHHBIX ¥ KOMMYHHKAIIMOHHBIX CPEACTB U TEXHOJOTUH 0)OCBOEHUE MUCHHUIUIUHBI «ONTHKA
JOJIKHO CITOCOOCTBOBATh OOJIAJaHUIO CIEAYIOMIMMH OOIIEeNpOoPecCHOHANIBHBIMU KOMIETEHIIMSI-
mu (OIIK):

CIIOCOOHOCTBIO MCIOIb30BATh MOJIOKEHUSI, 3aKOHBI U METO/IbI €CTECTBEHHBIX HAYK M Ma-
TEMAaTHUKH I pelieHus 3a1a4 nHxeHepHo nestenbHoctr (OIIK-1);

OIIK-b.1.1.Crioco6eH onpeaenuTs MaTeEMaTUUECKUN arnmnapar Ajs pellieHus 3a1a4d HHKe-
HEPHOW JIEATEIBLHOCTH.

OIIK-b.1.2.CriocobeH ucnoyib30BaTh TEOPETHUYECKUE 3HAHUS B OOJACTH €CTECTBEHHBIX
HayK JUIsl peLIeHMs 3a/1a4 TEOPETUUECKOT0 U MPUKJIIAJHOIO XapaKTepa.

OIIK-b.1.3.Crioco6eH npuMeHaATh pyHAaMeHTaIbHbIE 3aKOHBI IPUPOJIbI K OCHOBHBIE (hU-
3UYECKHUEe U MaTeMaTHYeCKHe 3aKOHBI JUIS pelIeHus 3a7ad B 00iacTu mpodecCHOHAIbHOM nes-
TEIbHOCTH.

CIIOCOOHOCTBIO CaMOCTOSITENIbHO MPOBOJAUTH HKCIEPUMEHTATbHBIE HCCIECTOBAHUS U HC-
[10JIb30BAaTh OCHOBHBIE ITPUEMBbI 00paOOTKH U MpeAcTaBieHus noiayyeHHbIX faHHbIX (OIIK - 2).

OIIK-b.2.1.Criocoben paccmarpuBaTh BO3MOKHBIE BAapUAaHThl PEILEHUS OCTaBICHHON
3a/1a4u, OIICHUBATh WX JJOCTOMHCTBA U HEJOCTATKH.

OIIK-b.2.2. CnocobeH nmpoBOAUTH BHIOOP HAWIYYIIETO CIoco0a MPOBEACHUI IKCIIEPH-
MEHTAJIbHBIX UCCIIEI0OBAaHUN.

OIIK-b.2.3. CnocobeH nmpeacTaBisiTh 00pab0oTaHHbIE C OLIEHKON MOTIPEIIHOCTH pe3yib-

TaThl
Kareropusi komneren- Koa n naumenoBanmue Nuaukaropsl (moka3aren) T10CTHKEHUS
muH/ THI 32024 KOMIIEeTeHIINH KOMIIeTeHIU i

YK-1 Cnocoben ocy- 3HATh - OCHOBHBIE ITOHATHS, ONIPE/ICICHUS U
LIECTBIATh OUCK, KPU- 3aKOHBI U3y4aeMoro npeaMera,
TUYECKHI aHaIu3 U CHH- OCHOBHBI€ MTPUHIIUIBI U 3aKOHBI 3JIEKTPO-
Te3 nH(pOpMaLIUU, TIPU- MarHMTHOTO MOJIS M UX MaTeMaTHYeCKHe
MEHSTh CUCTEMHBIN MMOJI- | BBIpAXKCHHUS,
XOJ I pELECHUS T10- OCHOBHBIE (pU3UYECKUE SIBICHUS ;
CTaBIICHHBIX 3a7a4 YMeThb - IPABWIHHO MMOHUMATh U OOBSICHATH

¢bu3nueckre 3aKOHbI SIBICHUS U CBOWCTBA
TEJ,0TINYATh TUIIOTE3BI OT HAYYIHBIX TEO-
puit;

-IT0JTE30BaThCSI OCHOBHBIMU (PM3UYIECKUMHU
npubopamu,

-CTaBUTh U PEUIaTh MPOCTEHIIINE IKCTIEPH-
MEHTaJIbHbIE 3a/1a4H;

-BHJIETh (PU3MUECKOE SIBICHUE C PA3HBIX TO-
YeK 3peHHus;

-MBICITUTh TBOPYECKH U CAMOCTOSITEIIHHO;




-[0JIb30BATHCSI IIPU paboTe CIIPaBOYHOMN U
yueOHO TUTepaTypoii;

-OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-
Hay4HOU MH(OpMALINK; aHATU3UPOBATH U
peniarth 3a/1a4ui Ha COOTBETCTBYIOIINE TEMbI
Kypca.

BJIAJIETH

- METOJIaMH HAOJIIOJICHUS] U TOYHOTO U3ME-
peHust pU3NIECKUX BEIMYHH, a TAKXKE OC-
HOBHBIMU METOJIaMU 00paOOTKH pe3yiibTa-
TOB IKCIIEPUMEHTA ¥ METOJIAMH PEIICHHSI
KOHKPETHBIX 33]1a4 U3 Pa3IMuHbIX 00JIacTei
IEKTPOTUHAMHUKH

Haquoe MBIIIJICHHUEC

OIIK-1. Cnoco0GeH uc-
II0JIb30BATh MOJIOKEHUS,
3aKOHBI U METOJIBI €CTE-
CTBEHHBIX HAYK U MaTe-
MaTHUKH I PEILICHUs
3a/1a4 UHKEHEPHOU Jesl-
TEIBHOCTU

OIIK -1.1.

3HaeT QpyHIaMEHTaIbHBIE 3aKOHBI TPUPOJIBI
U OCHOBHBIE (PU3HYECKHE U MaTeMaTHye-
CKHE 3aKOHBI

OIIK-1.2.

Ymeer npuMeHATh (prU3HYecKre 3aKOHBI U
MaTeMaTU4YeCKUE METObI I PEILICHHUS 3a-
J1a4 TEOPETUYECKOTO U IPUKIAJTHOIO Xa-
pakrtepa

OIIK-1.3.

Bitageer HaBbIKaMM HCIIOJIB30BAHUS 3HAHUM
(GU3UKK U MaTEMaTUKHU IPU PELLIEHUU MpaK-
TUYECKUX 3a/1a4

HccinenoBarennckas
NEeATEILHOCTD

OIIK-2. CnocobeH ca-
MOCTOSITEIBHO MPOBO-
JITH SKCTIEPUMEHTAIb-
HBI€ UCCIIEIOBaHUS U HC-
MOJIb30BaTh OCHOBHBIE
npueMbl 00pabOTKH U
MPECTABICHHS TTOITY-
YEHHBIX JIaHHBIX

OIIK-2.1.

HaxonuT v KpUTHYECKH aHAIN3UPYeT UH-
¢dbopMaruio, He0OXOJUMYIO JIIsl pEIICHHUS
MOCTaBJIEHHON 3a71aui

OIIK-2.2.

PaccmarpuBaeT BO3MOKHbIE BAPUAHTHI pe-
MI€HU 3aJa4i, OIICHUBAasA UX JOCTOMHCTBA
U HEJJOCTaTK!

OIIK-2.3.

®opMynupyeT B paMKax MOCTABICHHOMH 11e-
JIM IPOEKTA COBOKYITHOCTh B3aNMOCBSI3aH-
HBIX 3a/1a4,00€CIIeYynBaIOIINX €€ JOCTHXKe-
HHUEC

OIIK-24.

OmpenensieT oxXuIaeMble Pe3yIbTaThI pe-
IIEHUS BBIJICICHHBIX 3a71a4

OIIK-2.5.

3HaeT OCHOBHBIE METO/BI M CPEJCTBA MPO-
BCACHUA DKCIICPUMCHTAJIBHBIX UCCIICI0BA-
HUH, CUCTEMBI CTaHJAPTU3ALMH U CePTUPU-
Kalluu

OIIK-2.6.

YMmeeT BBIOMpPATh CLIOCOOBI U CPEICTBA U3-
MEpPEHUH U IPOBOIUTH SIKCIIEPUMEHTAb-
HBIC UCCJIEA0BAaHUA




OIIK-2.7.

Brnaneer cnocobamu 006paboTKH U TIpei-
CTaBJICHHSI ITOJTyYSHHBIX JAHHBIX U OIICHKU
MOTPEIIHOCTH PE3YJITATOB H3MEPECHUN

B pe3yabTare 0CBOCHUS TUCHUILIMHBI 00YyYAIOUIUICSH TOJIKEH:
3HATh: OCHOBHBIC MPABOBBIE M ITUYECKHE HOPMBI MPU OICHKE IMOCIEACTBHI CBOEW mpodeccruo-
HaJIbHOW JESATEIbHOCTH; OCHOBHbBIC HAyYHO-TEXHUYECKUE MPOOIEMbI B CBOCH MpeaIMeTHO# obnactu; pusu-
YeCKHe MPHUHIUIBI IEHCTBHS COBPEMEHHBIX MPHUOOPOB W KOMIIOHEHTOB CHIIOBOW 3JIEKTPOHUKH, HUCIIOJB3ye-
MBIC I UX OIMMCAaHHWA MapaMETpPbl U XapaKTEPUCTUKU, CBOIO NPEAMETHYIO O6J'IaCTB; OCHOBHBIC ITYTHU pacCIlu-
peHHs 3HAHUK U YMEHUI B 0OJIACTH HUCCIIENOBAHMS W TMPOSKTUPOBAHMS 3JIEMEHTHOW 0a3bl cXeM, CYTH IPO-
(deccroHaNbHON ACSITETFHOCTA, OCHOBHBIX HAMPABICHUA Pa3BUTHUS U MPOOJIEM B 00JaCTH AJIEKTPO-
HUKU U HAHOAJIEKTPOHHUKHU; METO/IbI BHEIPEHUSI TOTOBBIX HAYYHBIX pa3pabOTOK
YMeTh: CaMOCTOSITETIHHO OCYIIECTBIIATH MOUCK, XpaHEHHE, 00paboTKy M aHamu3 MH(OpMaIH U3
pa3IMYHBIX UCTOYHHKOB W 0a3 JaHHBIX C HCIOJb30BAaHHEM HWH(OPMALMOHHBIX, KOMIBIOTEPHBIX U
CETEBBIX TEXHOJIOTHMN; CHCTEMAaTH3UPOBATh HAYYHO-TEXHUYECKYI0 HH(OPMAIIHIO MO MCCIIeayeMoit mpobire-
M€ C UCIIOJIB30BAHUEM KOMIIBIOTCPHBIX TGXHOHOFHP'I; I/IILCHTI/I(i)I/IHI/IpOBaTL HOBBIC HpO6HCMBI B 00J1aCTH 3JIEK-
TPOHUKH, CaMOCTOATEIIHLHO HpI/IO6peTaTL 1 HCIIOJIB30BaTh B npaKTqucxoﬁ JACATCIBPHOCTHU HOBBIC 3HAHUS H
yMeHHs B 00JIaCTH MCCIIEIOBAaHUS U MPOEKTHPOBAHUS JIEMEHTHOM 0a3bl cXeM, OpPUEHTUPOBATLCS B Hay4-
HO-TEXHUYECKOW JIUTEpaType MO HAIPaBICHUIO HAYYHBIX MCCIEIOBAHMI; BHEAPATH 'OTOBBIE HAYY-
HbIE pa3paboOTKu
BiajeTb: MeTo/1aMu U cioco0aMu CaMOCTOSITEIbHO MPUOOPETAaTh M UCIOIb30BaTh B MPAKTHYECKON
JIeATETLHOCTH HOBBIC 3HAHMS U YMEHUS, B TOM YKCJI€ B HOBBIX 00J1acCTsIX 3HaHUM, CBA3AHHBIX C MPO-
E€KTHUPOBAHUEM AJIEKTPOHHBIX YCTPOMCTB, HaBHIKAMU Pa0OThI C KOMITBIOTEPHBIMH [IPOrpaMMaMH TS CO3/1a-
HUSI, peIaKTUPOBaHUS U O(OPMIICHHUS YepTexel 1 KOHCTPYKTOPCKO-TEXHOIOTHYECKOM JOKyMEHTAIUH,

4. Conep:kanue ¥ CTPYKTYpa IMCHHUIJIHHBI

4.1 Coneprxanue pa3aeioB JUCHUNINHBI

HanmenoBanue pa3j Tembl Koz xoutpompy - dopma TeK|
MOW KOMIIETEHITY

J1a (1mH ee 4acTH) HIETO KOH
TPOJIs
2 3 4
Tema 1. ['eomer- IIpssMOonMHENHOE pacIIPOCTpAaHEHUE CBETa VK-1 JIP, K,
pudeckas ontuka u | [punmun @epma. OTpakeHue U npeiomiie- OIIK -1 PK, T
doromerpus HUE CBeTa Ha IIOCKOH chepruuecKoi rpaHu- OIIK-2
e pazzena IByx cpea. Ontuueckue npudo-
pbl. OnTHYECKass MUKPOCKOIIHSL.
Tema 2. Bonnosast | Untepdepenuus, audpakuus, noaspuzamus | YK-1 JIP, K,
OITHKA ceeta. HMurepdepenunonnsie cxembl. WH- | OIIK -1 PK, T

teppepenuus cBera. Judpakmus csera. | OIIK-2
ITpunuun I'roiirenca-dpenensa. Meron 30H
Openens. Audpaxnus OpeHenst Ha KPyrioMm
orBepctun. Judpaxkmus @Ppaynrodepa Ha
memn. {udpakauonnas pemetka. udpak-
LU PEHTTeHOBCKUX Jiyder Ilossapusanus
cBera. EcTecTBEHHBIM M MOJAPU30BAHHBIN
ceT. 3akoH Mamtoca. [lonsipusanus npu oT-
paXeHUu U npesoMmieHnH. 3akoH bprocrepa.




JBoiinoe myuenpenomiienue. Hurtepdepen-
Ous MOJIIPpU30BaAHHBIX nyqeﬁ.

Tema 3. Ksauro-
Bas OIITHUKA

TemoBoe usmyuenue, porodrddexr, masme- | YK-1 JIP, K,
Hue ceta. Dpdexr Komnrona. Bzaumoneii- | OIIK — 1 PK, T
cTBUE cBeTa ¢ BemectBoM. Jucnepcus ceera. | OIIK-2

SIBiieHME HOpPMaJbHOW M aHOMAJbHOW JIHC-
nepcuu. [lornomenue ceera. 3akon byrepa.
TemoBoe wu3nyuenue. PaBHOBecHOe Terio-
BO¢ m3nydeHue. 3akoH Kupxroda.
Wzmyuenue abCOMIOTHO YEPHOTO Teja. 3aKOH
Credana-bonbimana. 3akoH cMmemieHus Bu-
Ha u ero cuencteus. Dopmyna Poanes-
Jxunca. T'unoreza u popmyna [lnanka s
n3nydaerus. Pororpdexr. Ipdexr Komnro-
Ha. KoprnyckysspHO-BOJHOBOM Ayau3M.

4.2 CTpyKTYypa AU CUUIIMHBI

4.2.1.00mas Tpy10eMKOCTh TUCHUILINHBI COCTABJISAET S 3a4eTHBIX eIMHULbI

( 180uacoB)
Bun pabotsl ceMecTp Bcero
OO0masi Tpy10eMKOCTH (B Yacax) 180 180
KonTakTHas padora (B yacax) 85 85
Jlexyuu (J1) 34 34
Ipaxmuueckue 3anamus (113) 17 17
Jlabopamopuwvie pabomut (JIP) 34 34
CamocrosiTeibHas padora: 59 59
Pacuerno-rpadpuueckoe 3aganue (PI'3)
Pedepar (P)
Occe(D)
KonTponbnas pabota (K)
CamocTosTenbHOE U3YUYEeHUE pa3IesloB/TeM
Kypcosoii npoexT (KII)
Kypcosas pabora (KP)
[TonroroBka M NpPOX0XkKAECHNUE IPOMEKYTOUYHOU aTTECTALIMH 36 36
Bun l'lpOME)KyTO‘IHOﬁ arrecranuu DK3aMeH, 3a4eT DK3aMeH, 3a4eT

4.2.2. JleKuMOHHBIE 3aHATHS

HanmenoBanue pasacia

TeMmbl

2

3

Tema 1. I'eomeTpuueckas on

[TpsimonMHENHOE pacIpOCTPAHEHNUE CBETA

TUKA U (OTOMETpHUS

[Tpunnun @epma. OTpakeHHEe U MPENTOMIIEHUE
CBETa Ha IJIOCKOH cheprueckoii rpaHuLie pasziena AByX cpel. OnTuue
ckue npubopsl. OnrTuyeckass MUKPOCKOIHS.




Tema 2. BonHoBas onTuka

WNutepdepentiusa, nudpakius, momsipuzaius ceeta. MHTEepdepeHIu(
Hble cxeMbl. MaTepdepenuus ceeta. Judpakuus ceeta. [Ipunnumn [k
reHca-Openens. Meton 300 Openens. dudpakuus OpeHenst Ha Kp)
aom otBepctuu. Judpakuus Ppaynrodepa na menu. JudpakiunoHH
pemerka. Judpakuus pentreHoBckux syuei I[lomspuzanus cBe
EctecTBeHHbII U NOIsIpU30BaHHbIN cBeT. 3akoH Matoca. [lonsgpu3an
NPy OTpaXE€HUU U MpesioMJieHuH. 3akoH bproctepa. J[BoiiHOE nyuery
agomienue. Mnrepdepenus nonsspu30BaHHbIX JIy4Yeil.

Tema 3. KBantoBasg ontuka

TennoBoe usnydenue, Gotodddekt, naBaeHue crera. Ihdext Kom
Ha. B3aumonelictBue cBera ¢ BewiecTBOM. [lucnepcust csera. SIBiieH
HOpMaJbHOU M aHOMaJIbHOU nucnepcun. [lornomenue ceera. 3akoH H
repa. TemnoBoe uznydyeHue. PaBHOBeCHOE TEIIOBOE M3Iy4YEHUE. 3aK
Kupxroda.

Wznyuenue abcomoTHO uepHoro Tena. 3akoH Credana-bonpimana. |
KOH cMelleHus Buna u ero cineacreus. @opmyina Panes-/[xunca. I'uy
Te3a u Gopmyna [Inanka ans u3nydenns. Dororddext. Ipdext Koy
toHa. KopnyckynsipHO-BOTHOBON Ayanusm.

4.2.3. IIpakTyeckue 3aHATHs (CEMHUHAPBHI)

Tema

[IpsmonuneitHoe pacnipocTpaHenue ceta. [Ipuniun depma

[TocTpoenue n3o0pakeHU B 3epKajiax v JIMH3aX

dotomeTpusi.

I
1
2
3 | Pacuer mapaMeTpoB ONTHYECKUX MPUOOPOB
4
5

WuTepdepenus u qudpaxims.

4.2.4.J1a6opaTopHblie padoThI

Ne i/t

Tema

1 | Muxpockon

Onpez[eneHI/Ie JUIMHBI BOJIHBI CBETa C MOMOIIBI0 Kojer HeroToHa

Ornpenenenne cuitbl cBeTa OTOMETPOM.

2
3
4 | V3ydenue norioreHus ceera GoTOKOIOPUMETPOM.
5

I'panynpoBka ciekTpockona

4.2.5.CamocrosiTe/ibHOE H3y4YeHHE Pa3/1eI0B TUCHUILIUHBI

Ne m/m BOHpOCBI, BBIHOCUMBIC Ha CAMOCTOSTCIIBHOC U3YYCHHUC

I'eomeTpuyeckas ontuka. [IpsMonuneiiHoe pacpocTpaneHue cBera. OTpakeHue u
1 MpeOMIICHUE CBETA Ha TPAHUIIE TUNIOCKOW U CEepUUECKON MOBEPXHOCTSX pasjaena 2
cpea. Ontuueckre mpuOOpsI

2 OcHoBHBIE (HOTOMETPUH

3 Jlazepsl onTHYECKOro Iuamna3oHa




5. OueHo4HbIe MaTepHAJIbI /ISl TEKYILIEr0 KOHTPOJIS yCIeBAeMOCTH U NMPOMEKYTOY-
HOHW aTTecTaluu

5.1.0ueH0qu>1e MaTepHuaJibl 1Jisl TEKYHIETr0 KOHTPOJIA YCIIEBAEMOCTH

Texkyuuii KOHTPOJIb YCBOCHHUS ITPOrPaMMHOT0 MaTepHalia U MPOMEXYTOUHasl aTTecTalus
CTYAICHTOB, U3y4YalONINX Kypc «ONTHKa» OCYIIECTBISETCS B paMKax OaJlIbHO-PEHTHHIOBOM CH-
CTEMBbI 00y4JarIIHMXCs, pa3pad0TaHHOW U BHEJIPEHHOU B MpakTuKy aesrenbHoctd KBI'Y. ITomo-
KEeHHE 0 OAJUIbHO-PEUTHHTOBOM cucteMe aTtTtecranuu oOyyaromuxcst B KBI'Y pa3memnieno Ha
caiite kbsu. @mail.ru JlokansHbie HopmaTuBHBIE akThl KBI'Y. TectoBble 3a1anus MO TUCIUIUIMHE
«MeTozpl MaTeMaTHYeCKON (PM3UKM» HAXOAATCS Ha caiite open kbsu.ru

OCHOBHBIMU LEJIAMU OAJTTBHO-PEUTUHIOBOM CUCTEMBI aTTECTALlUU SIBIISIOTCS:

- CTUMYJINPOBAHHUE CUCTEMATUUECKON KOHTAKTHON U CAMOCTOATEIbHONU pabOThI CTYIEH-
TOB;

- CHIDKEHHUE POJIM CYOBEKTHBHBIX (PaKTOPOB B MPOIIECCE MPOBEACHHUS aTTECTAIIMOHHBIX
MEpONPUATHIA;

- TIOBBIILIEHUE COCTA3ATEIbHOCTH B 00pa30BaTEIbHOM IPOLIECCE;

- OMpeJIelIeHHe PEUTUHTA CTY/IEHTa B COOTBETCTBUU C €TI0 JOCTUKCHHUIMHU;

- obecrieueHue CUCTEMaTUYECKOr0 KOHTPOJIS KauecTBa 00y4eHUs B COOTBETCTBUU C Tpe-
OooBanusMu DenepalibHBIX TOCYIAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB BBICIIETO 00pa3o-
BaHUS.

bamibHO-pedTHHTOBas CUCTEMa aTTECTAIIMU CTYJIEHTOB IPEAyCMaTpUBAET MIPOBEICHUE
KOHTPOJIbHBIX MEPOIPUITHIH 10 JIOTHYECKH 3aBEPILIEHHBIM OJI0KaM, IIUKJIaM, pa3JielaM, a TaKxKe
MPOMEXKYTOUHAs aTTecTauus B GopMe sKk3aMeHa u/win 3aueta (quddepeHInpoOBaHHOTO 3a4€Ta).

[To nucuunnune «OnTUkay TpOBOAITCS OAIIIbHO-PEHTUHIOBbIE KOHTPOJIbHBIE MEPOTIPUS-
THs1, BKITIOYAIOIINE TPOBEICHUE KOJJIOKBUYMa B YCTHOM (hopMe M KOMITbIOTEPHBIE TECTUPOBAHUE
CTYJEHTOB. B pamkax OamyibHO-pEHTHUHIOBBIX CUCTEMAaX aTTECTAl[MH CTYIEHTOB MPEIyCMOTPEHBI
Mepbl, CTUMYJIUPYIOIINE MOCEIICHHS 3aHATHI cTyaeHTaMu. OIIeHKa YCIEIIHOCTH OCBOCHHUS MPO-
rPaMMHOTI'0 MaTepuaia CTyIeHTaMH POBOJUTCS 10 MHOrooansHou mkaie (100 6.)

Jlnist ornpeiesieHus KauecTBa OCBOEHUS 00ydaronuMucs y4eOHOro MaTepuana 1o Juciu-
IUIMHE UCIIOJIB3YIOTCS CIIETYIOIINE OLIEHOUYHbIE CPECTBA.

Ne /| Ouenounsie cpe| Kparkas xapakTepuCTHKa OIIEHOYHOTO CpeacTB| I[IpeacraBieHue OLEHOYHOTO CPEICTBE
CTBa honme

1 | KomnokBuym | CpenctBa KOHTpOJIS YCBOGHUS y4eo- Bompocsr o remam
HOT'O MaTepHuaia TeMbl (IUJIaKTHYe-

CKOH eIMHUIIbI), OPTaHU30BaHHOE KaK
ydeOHoOe 3aHATHE B BUJE coOece10Ba-
HUE NIPENoAaBaTelis ¢ 00y4aroUMMHUCS

2 | Tect Cucrema craHIapTU3MPOBaHHBIX 3a- @oHI TECTOBBIX 3aJaHUM pa3-
JAHUH, TIO3BOJISIONIAsT aBTOMATU3H- MEIIEeHbI Ha 00pa30BaTEIbHON
poBaTh MPOLEAYPY U3MEPEHUS noprane KbBI'Y
YPOBHS 3HaHUM U YMEHUH 00ydaro- http://open.kbsu.ru
1IET0oCs

MotuBanus | lleneBas momOopka JaHHBIX, XapaKTe-
(IMYHOCTHOE | PUBYIOIIUX YUE€OHYI0 aKTHBHOCTb U
OTHONICHHE) | MOTHBAIMIO O0y4YaIOUINXCS

Texymnﬁ KOHTPOJIb YCIICBAEMOCTU H HpOMC)KyTO‘-IHOﬁ arTeCTallui CTYIACHTOB IO OUCHU-

mnHe «ONTHKa» OCYIIECTBISETCA B paMKax OalTbHO-PEUTHHTOBOM cucTeMbl , BeaeHHoW B KBI'Y
pELICHUEM YUEHOIr0 COBETa By3a.

[To nucnmruHEe pa3paboTaHbl TECTOBBIC 33/1aHUS, HA KOTOPHIE MOJTyYeH aKT PUEMKH-CIauH.
5.1.1. KoslnokBHymbI
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B teuenue CCMCCTpPA NPOBOJAATCA TPpU KOJIJIOKBUYMaA.

Nc KOMHCTGHHI/II/I H dTa-
| TEMBbI 116! QOPMHPOBAHUS
KOMIICTCHIINH
1 2 3
[IpsimosMHEITHOE pacpOCTpaHEHHUE CBETa OINK-1
[Tpunnun @epma. OTpakeHHUE U MPETOMIICHUE Ilepsbiit oTan

CBeTa Ha IJIOCKOH cheprueckoit TpaHmLe pasaena AByX cped. OnTuue-
ckue npubopel. OnTudecKass MUKPOCKOIHS.

Wutepdepennus, mudpakius, nonspusanus ceta. MarepdepeHm- OIIK-1
oHHble cxeMbl. aTepdepennus ceeta. Judpaxims ceta. [TpuHium Bropoii sTan
I'oiirenca-®penens. Meton 300 @Openens. Audpakuust Openens Ha

2| kpyriiom otBepctur. dudpakuus Opaynrodepa na menu. Judpakuu-
oHHas pemietka. Judpakuus pentreHoBckux nyueit [lonspuzanus
cBeTa. EcTecTBeHHBIN U MONIspu30BaHHbIN cBeT. 3akoH Maitoca. [1o-
JISIpU3aLMs IpU OTPAKEHUH U NperoMiieHuu. 3akoH bprocrepa. J[Boii-
Hoe nyuyenpenomieHue. MHrepdepeHns noaspu3oBaHHbIX JTy4eil.

TemmoBoe m3nydenue, porodrdpdekr, nasieane ceera. dhdext Komr- OIIK-1
ToHa. B3aumoselicTBue cBeta ¢ BemiecTBoM. Jlucmepcus cBeta. SBie- Tperuii oTan
HUE HOpMaJIbHOM M aHOMalbHOU aucnepcuu. llormomenue ceera. 3a-
koH byrepa. TemnoBoe m3nydeHue. PaBHOBECHOE TEIJIOBOE H3IIyde-
3| nue. 3akoH Kupxroda.

Wznydyenne abcomoTHO uvepHoro teia. 3akoH Credana-bonbivana.
3akon cMmenienus Buna u ero ciencreus. ®opmyna Panes-/[xunca.
l'unote3a u popmyna [lnanka ansa uznydenus. Dotordpdext. DPdekr
Komnrona. KopnycKyiIspHO-BOJIHOBOM Ayan3M.

MeToauueckue PECKOMEHIANMHA 110 IIOATOTOBKE K KOJJIOKBHUYMaM

[Tpy moAroTOBKE K KOJUIOKBHYMAaM IO JTUCLMITIIMHE HEOOXO0IMMO UCTIONIb30BATh COOT-
BCTCTBYIOIIME pa3aciibl OCHOBHOM U I[OHOJ'IHI/ITCJ'II)HOI\/'I JIMTCPATYPHhI, peKOMCHI[OBaHHOI\/’I JICKTO-
pPOM Ha IEpBOM 3aHATHUH 10 TUCHUITIIMHE. 3HAUUTENIbHYIO TOMOIIb B TOATOTOBKE K KOJUIOKBUY-
My MOTYT OKa3aTh 3anMcH (KOHCIEKTHI) JIEKIHH, KOTOPbIE IPOBOJUINCH BO BpEMs ayTUTOPHBIX
3aHATUH 110 TUCIMITIMHE. B KOHIE Ka)KI0i TeMBbI 110 JaHHOI TUCHMITIMHE CTYyJEHTaM Ipeasa-
Tal0TCsl KOHTPOJIBHBIE BOIIPOCHI, KOTOPBIE KPAaTKO paccMaTpUBAIOTCS MOCIE JISKIMH U Oojee e-
TaJIbHO pa30UparoTcs Ha MPAKTHUUYECKUX 3aHATHUX. [Ipy moAroToBKEe K OuepeaHOMY KOJUIOKBUY-
My Lierecoo0pa3Ho 00paaThesi K 3TUM KOHTPOJIBHBIM BOIIPOCAM.

[Tpy NOATOTOBKE K KOJUIOKBUYMY PEKOMEHIYETCs MOCEIIEHUE KOHCYIbTallUui, TPOBOIU-
MBIX MpenoaaBaTesieM, a TakKe oOpallleHre K caty mpenogaBarens. CtyaeHTsl depe3 Mutep-
HET UMEIOT JIOCTYH K y4eOHO-METOAMUYECKUM H3JaHMsSIM BeAylluX By30B Poccum.

Kpurtepnu onieHnBaHus Ha KOJJIOKBHYMaxX
Bo Bpems ycTHOro onpoca Ha KaXJJ0M KOJUIOKBHUYME CTYJCHT MOXET MOTy4uTh 10 15 6an-

noB. [Ipu 3TOM onieHHBaeTcs :

- BJIaJICHUE TePMUHAMHM, TOHATUSAMH, IPUHIUIIAMU TEPMOAMHAMUKH JUCIEPCHBIX CUCTEM;
- ICHOCTb, YETKOCTb U JJOKA3aTEIIbHOCTh U3JI0KEHHUSI OTBETOB Ha BOIPOCHI;

- CHCTEMHOCTb 3HAHWH, YMEHUI U HABBIKOB I10 TEME.

[To utoram ycTHOTO OINpoca Ha KOJJIOKBUYME CTY/IEHTY BBICTABIISIETCS :

a)14-15 Gansos, eciu BIaAEET B MOJIHOM 00BbEME MPOrPaMMHBIM MaTepUAIOM, BBIHECEHHBIM

Ha KOJUIOKBUYM, JIOCTaTOYHO TTTyOOKO OCMBICIIMBAET TEMY (pa3JieNn), UCUEPIBIBAIOLIE OTBEYAeT Ha
BCE BOIPOCHI, BBIJIENSIET IIPH 3TOM CAMOE CYILIECTBEHHOE, YMEET aHAJIN3UpPOBaTh, CPaBHUBAET,
KJIacCCU(UIIMPOBATh, 0000111aTh, KOHKPETU3UPOBATH M CUCTEMATHU3UPOBATh IPOrPaMMHBIN MaTepHuall,
4eTKO (JOPMHUPYET OTBETHI;
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6)12-13 GamoB, ecau BiIajeeT y4eOHBIM MaTEpUaIOM, BHIHECEHHBIM HA KOJJIOKBHYM ITOYTH
B ITOJTHOM 00BbeMe (MMEIOTCSI TTPOOEbl B 3HAHUSAX TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX BOTIPO-
cax); cCaMOCTOSITEIbHO M OTYACTH IPU HABOJSIIMX BOMPOCAX JAeT MOJHOLEHHBIE OTBETHI HAa BOIIPO-
CBI; HE BCErJla BBIJCISET HauboJee CyIeCTBEHHOE, He IOMYCKAET CEPhE3HBIX OMMUOOK B OTBETAX.

B)9 — 11 GamioB, eciiu BiIageeT OCHOBHBIM O0BEMOM 3HAHHI MO TeMaM KOJIJIOKBUYMa, TIPO-
SIBIISICT 3aTPYAHCHUS B CAMOCTOSITEIIbHBIX OTBETAX, JIOMYCKACT HETOYHBIE (POPMYIUPOBKH, B IIPO-
I[ecce OTBETA JOMYCKAaeT OMIMOKH MO CYIIECTBY BOIIPOCA.

r)5-8 OaJJIOB, €CII HEe OCBOMJI 0053aTeIbHBI MUHUMYM 3HAHHUH MTPEeIMeTa, He ClIOCOOEH OT-
BETHUTb Ha BOIIPOCHI IaXKe MPH JOMOTHUTEIBHBIX HABOISIIUX BOIPOCAX.

J)eCJIA OTBETHI CTYICHTA 110 YYeOHBIM MaTepHaia KOJUIOKBHYMa OIICHUBAIOTCSI KOJTUYECTBOM
OayioB MeHee 4, TO CTyIeHTY BbicTaBisgercs 0 0amos.

5.1.2 TecroBble 3aganus (Ilpuiioxenue)
IIpumepHoOe coaepkaHHe M CTPYKTYPA TECTOBBIX MAaTEpPHAJIOB

1 peiiTuHr
1. IIpupona ceera
2. OtpaxeHue 1 NpeaoMIIeHUE CBeTa. 3epKaia. JINH3bL
3. Onruueckas cucteMa riaza. Onrudeckue npuOopkl, BOOPYKAIOIIHE I1a3.
4. UnTepdepenmus ceera
2 pedTuHr
1. ®oromerpus
2. Mucnepcus cBera
3. Ilornomenune cBeTa
4. Mudpakums cBeta
3 pedTuHr
1. TemoBoe U3NMy4eHUE
2. laBnenne cBeta. oTodd ekt
3. OnTudeckue KBaHTOBEIE TEHEPATOPHI (J1a3ephl)
4. Tlonsipu3zauus ceta

1. 3aoanue {{1}} T3 Ne 1
ITo COBPEMEHHBIM MPEICTABIEHHUIM CBET MPEACTABIIAET COOOM

[0 mexanudeckue BoaHbI ] MOTOK KBaHTOB ¥ BOIHOBOM mpomecce
2. 3a0anue {{2 )} T3 Ne 2

CXO0JICTBO MEX/Ty CBETOBBIMU M PAJAMOBOIIHAMU BBIPAYKAETCS B TOM, YTO OHU HMEIOT
M oauuakoByro npuposy [1 0QMHAKOBYIO IPOHUKAOIIYIO CIIOCOOHOCTh
[J 0oIMHAKOBO BBIPa)KCHHBIC KBAHTOBBIE CBOMCTBA

3. 3aoanue {{3 )} T3 Ne 3

CXO}ICTBO MCKAY CBETOBBIMHU U paJuOBOJIHAMM BbIPAXKa€TCA B TOM, YTO OHHU UMCIOT
[ 01MHAKOBYIO MPOHMKAOILYIO CIIOCOOHOCTH V] 0JIMHAKOBYIO CKOPOCTh
[l oaMHAaKOBO BBIpaKEHHbBIC KBAHTOBBIC CBOWCTBA

4. 3aoanue {{4}} T3 Ne 4

ITepBoe M3MepeHre CKOPOCTH CBETA B IPYTUX CPEAax OCYIIECTBUII:
O ®uzo M dyko [ Pemep [ Maiikenscon [ Tammeii

5. 3aoanue {5} T3 Ne 5

93. 3aoanue {{ 81 }} T3 Ne 81
HaiiTi ocBereHHOCTh Ha TOBEPXHOCTH 3€MJIH, BBI3BIBAEMYI0 HOPMAJIBHO MAJAAONIUMU COTHEYHBIMU JTyYaMH.

Spxocts Connna passa 1,2 - 10° K1/M2, paccrosiHue ot 3emmu a0 Comnma - 1,5 - 10" M, paguyc ConHua

6,95-10°.

O 16-10° nk; [ 6-10° nk; [ 1,2‘109J'IK; M 8-10" nx
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94. 3aoanue {{ 82 }} T3 Ne §2
OnpenennTe CBETHMOCTh dKpaHa ¢ KodhduuuentoM orpaxenns 0,8 u miomazasio 2 - 1,5 Mm% Ha koTopsrii

rmajgaeT ¢cBeToBOM NoTok 150 M.
O 75 am/m%, O 50 mm/m%; M 40 mw/v?;, O 25,2 avm/m?

95. 3aoanue {{ 83 }} T3 Ne 83
W3MepuTeneM OCBEMEHHOCTH SIBIISETCS:
M moxemerp; (1 spkomep; (1 porokomopomerp; (1 mupomeTp
96. 3aoanue {{ 84 }} T3 Ne 84
Enuuuma u3MepeHnst OCBEIEHHOCTH 3TO:
O xanpena; M moke; [ momen
97. 3aoanue {{ 85 }} T3 Ne 85
Enunuia u3MepeHns CHIIBI CBETA 3TO:
O mromen; [0 moke; M xargena
98. 3aoanue {{ 86 }} T3 Ne 86
EnuHuIa n3MepeHust CBETOBOTO TIOTOKA 3TO:
O xampena; M mromen; [0 mokc
99. 3aoanue {{ 65 }} T3 Ne 65
E,I[I/IHI/I]_[a I/I3MepeHI/Iﬂ CUJIbI CB€TA UICTOYHHKA B (bOTOMCTpI/II/I:
O Jromen; [ Jlroke; M Kanpena; [J Barr; [ JIxoyis
100. 3aoanue {{ 66 }} T3 Ne 66
EnuHuia u3mepeHus oCBEIICHHOCTH B (DOTOMETpHU:
O Jromen; M Jlroke; [ Kanpena; [0 Barr; [ JIxxoyis
101. 3aoanue {{ 67 }} T3 Ne 67

Enunuia u3MepeHns CBETOBOTO TIOTOKA B (POTOMETPHH:
M Jromen; [ Jlroke; O Kanpena; 0 Barr; [ Ixoyis

3aganus A5 1a00paTOPHBIX 3aHATHH

JIaGopaTopHBI MPaKTUKYM SIBJISETCS BaKHBIM 3JIEMEHTOM OOy4YeHHS, T.K. IPUBHUBAET HaBbI-
KH CaMOCTOSITENIbHON paboThl HA pa3IMUYHOM Ja00paTOPHOM 000PYIOBAaHUM U YMEHHE MOJIb30BATHCS
Pa3IUYHBIMU IPUOOPaAMH U HHCTPYMEHTAMHU.

Ilpumep munoeoii nadopamopnoii pabomst «PazpaboTka TOMOJIOTUH TACCUBHBIX dJIEMEH-
toB UC.»

[enbro maHHOI pabOTHI SBISETCS pa3paboTKa TOMOJIOTHH TACCHBHBIX d1eMeHToB MC: pe3uctopos.
Memoouueckue pekomenoayuu

Brinonnenue kaxxaoi 1a6opaTopHOi pabOThI CKIIABIBAETCS U3 CIEAYIOUINX 3TAIOB.

1. CaMocrosiTenbHasi MOJATOTOBKA CTYAEHTOB K pabdote. [lepen HauanoMm paboThI CTYIEHTHI
JIOJDKHBI Y€TKO MPECTaBIAThH ceOe 1eb padoThl, 3HaTh CYLTHOCTh OKUAAEMBIX pe3yiabTaToB. CTy-
JEHTBI, HE MOATOTOBUBIIHUECS K pabOTe K BBHIIIOJHEHUIO PA0OTHI HE TOMYCKAIOTCS.

2. Pacder TEXHOJOIMYECKHUX PEXHMOB IIpolecca MOHHOW HMIUIAHTALMU..JTOT 3Tal OcCy-
IIECTBJISIETCS B COOTBETCTBUM C METOAMYECKUMH yYKa3aHUSMHU, KOTOPbIE COJAEPKATCS B OMUCAHUH K
Kax10i1 pabore. JIabopaTopHble CTYJEHT MOXET HayaTh TOJBKO MOCIE cOOece0BaHMs € Mpernoaa-
BaTeJIeM U MOJyYEHUS! COOTBETCTBYIOIIETO JI0IyCKa.

[Tpu pabGote B nabopaTopur HEOOXOAWMO CTPOTO BBHINOJHATH BCE INMpaBHJa TEXHUKU Oe3-
OMACHOCTH U yKa3aHUs MpernoaaBaTes.

3. CocraBneHue oT4eTa o npojenaHHoil padore. K oryery o BbImonHeHHON paboTe MpebsiB-
JISTFIOTCS CIIEYIOITNE TpeOOBaHMUS:

OTueT 1oJIKEeH coJlepKaTh HCUEPIIBIBAIOIINE JaHHbIE, KaK O 1eJIM padoThl, TaK U O pe3yJbTa-

Tax.
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4. Tlocxe MNpEaACTaBJICHHUA OTUHCTA CTYACHT HOJIKCH MMCTh, KaAK MUHHMYM, MOBCPXHOCTHBLIC
3HAHMS MO0 KOHTPOJIbHBIM BOIIPOCAaM K paboTe, MMEIOIIUMCS B METOANYECKUX YKA3aHUAX, U €MY BbI-
CTaBJsieTcs OaJljI, KOTOPBIM OllEHEHa JlaHHast JlabopaTopHas padora.

5.2.Ilpome:kyTouHAas aTTecTANNS
[TpumepHBIii TepeueHb BOMPOCOB Ha 3a4eT
1.IIpsiMmonuHeiHOE pacipoCTpaHEHUE CBETa
2. ITpunuun ®@epma.
3.0TpaxkeHue 1 MPEIOMIICHHE CBETa Ha MJIOCKOW C(eprUecKOl rpaHuIle pa3jelia AByX Cpes.
4.0nTruyeckue MpudOpHI.
5.0nTuyeckasi MUKPOCKOIIHSL.
6.UnTtepdepennus, nudpakuus, noaspusaius cBeTa.
7.lHTepdEpEeHIINOHHBIC CXEMBI.
8.Uutepdepenuus cpera.
9.ludpakmus ceta.
10.ITpunuun Ioitrenca-dpenerns.
11.Meron 30ou ®penens.
12. Audpakuus Openens Ha KPYTJIOM OTBEPCTHUH.
13. Iudpakuus @payarodepa Ha mienu.
14.IudpakiimoHHas penieTka.
15.Judpakuns peHTreHOBCKHX JIydei
16.11onsipu3zanus ceera.
17.EcTecTBEHHBIN U NOJIAPU30BAHHBINA CBET.
18.3akon Mamtoca.
19.Ilonstpusanus nNpu OTpaKECHUU U TPEITIOMIICHUH.
20.3akoH bprocrepa.
21./1BoitHOE JIy4enpeIoOMIICHHE.
22 .NuTepdepeHIius noasipu30BaHHbIX JTy4ei.
23.TennoBoe nuznyuenue, porodpdexrt, napnenue ceera. Ipdext Komnrona.
24.B3aumopeiicTBre cBeTa ¢ BemecTsoM. [{ucnepeus ceera.
25.51Bnenue HopManbHOM M aHOMaNbHOM aucnepcud. [lornomenue cera. 3akon byrepa.
26.TennoBoe n3nyueHue. PaBHOBECHOE TEMIIOBOE U3ITyUEHUE.
27.3axon Kupxroda.
28.M3nyuenue abconoTHO yepHoro Tena. 3akoH Credana-bonbimMana.
29.3akon cMmenienust Buna u ero cnencteus. ®opmyna Panes-Jxxunca.
30.'unotesa u popmyna [Tnanka ans uznydenus. Poroadpdexr. Ipdexr Komnrona. Kopmyckynsip-
HO-BOJHOBOH JyaJIU3M.
MeTtoanyeckue peKOMEHAANNH 110 NOATOTOBKE K NPOLeAYPe OCYIEeCTBIACHUS NP O0-
MEKYTOYHOH ATTeCTAllUM.

B KBI'Y geiictByeT 6auibHO-PEUTHHTOBAs CUCTEMA aTTECTAllNK CTy1eHTOB. OlleHKa
YCIEIIHOCTH OCBOEHHUS MPOrpamMM Mo AUCHUILIMHAM OCYIIECTBIISIETCS B X0/1€ TEKYIIEro (B
TOM 4HCJIe PYOEXKHOIro KOHTPOJIS), a TAKXKe MPOMEKYTOUHOM (cecCHOHHOM) aTTecTanuu . B
X0JIe TeKyIIel aTTecTauu (BHIIOJHEHUE HHIMBUYaIbHBIX KOHTPOJBHBIX 3aJaHUM, TECTH-
pOBaHME, KOJUIOKBUYMBI U JIp.) IPOBOAUTCS. KOHTPOJIb YCBOEHHsI ITPOIPaMMHOTO Marepuaia
[0 TeMaM, pazJiellaM U COBOKYITHOCTH BOIIPOCOB M0 AUCUHUIUINHE. Bo Bpemst Takoit aTTecTa-
[[UU TIPETO0/IaBaTeNb OIEHUBAET B KAKOM Mepe 00yJarouiicss U3y4ms 3arjaHupOBAaHHYIO K
MIPOBEPKE YaCTh MPOrPaMMBbI 110 AUCLHUIIIIMHE U HACKOJIBKO JIETaIbHO 3HAET IOCTAHOBKY 3a-
Jauu (BOIpoca), HAMEUEHHBIN IJIaH peIIeH s TON 3a]jauu, BHIBOJI OCHOBHBIX COOTHOIICHUN
(popmyn, ypaBHEHMIT) U MOXKET TPOBOAUTH UX aHAIIU3.

Kpurepun oneHuBagnsg MOTHBANUM (JUYHOCTHOTO OTHOINCHWS)
B teuenue cemectpa TpKIbI (Y€pe3 KaKI0E TPETh CEMECTpa) MPOBOAUTCS OLICHHBAHUE
MOTHBAIMH (ITMYHOCTHOTO OTHOIIEHUS) 00YJArOMIeTrocss K OCBOSHHIO IIPOTPaMMHOTO MaTepHana
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no aucuuiuinHe. [Ipr 5TOM CTyIeHT MOXKET MOIY4YUTh COOTBETCTBEHHO 3,3 1 4 Gaios (Bcero 10
0ayToB 3a ceMecTp). bamipl BEICTaBISAIOTCS MpeEnogaBaTeeM C Y4ETOM YIeOHOM aKTHBHOCTH
00y4aromerocsi, B TOM YHCJIE CBOEBPEMEHHOT'O BBIITOJHEHHSI KOHTPOJIBHBIX MEPOIPHUATHIHA, TIO
UTOraM KOHTAKTHOM paboThI ¢ MpernojaBaresieM, NpeAcTaBieHue pedepaTos, 3cce U Jpyrux Ma-

TEPUAJIOB MPENOJABATENIO.

ITocne kaxpnoro srana (Bcero 3) 6aUIbHO-PEUTHHIOBOM aTTECTallMK IPENoJaBaTeb
IPUHUMAET PELICHNE O BBICTABICHUH YKa3aHHBIX 0ayuioB (3,3 u 4 1o NpUHLIKITY 3a4TEHO - He3a-
yTeHO 0€3 mepexo/aa K MEHbIITUM Iudpam).

6.MeToauyecKne MaTepHaJIbl, ONIPeIesolue MPoueypbl OlleHUBAHUS 3HAHUIA, yMEHUI,
HABBIKOB U ONbITA JeSATeJbHOCTH
OcHOBHBIE TPOIENYPHI 110 OLIEHKE 3HAHWM, YMEHUN U HABBIKOB 110 AUCLHUIIIMHE

«Onrukay, OCyIECTBISAI0OTCS B COOTBETCTBUU € [lonoxeHneM o OamibHO-pEHTUHIOBOM CH-
creme (bPC) arrecranuu oOydaromuxcst mo 00pa3oBaTesbHBIM ITporpaMMaM BBICIIETO o0pa-
30BaHUs — MPOrpaMM OakajaBpuaTa, IpPOrpaMM CIIEHUAIUTETA U IIPOTPAMM MAarkuCTPaTyphbl
Kabapnuno-bankapckoro rocynapctBeHHoro yuupepcutera uM. X.M.bep6ekoBa
(kbsu@mail.ru Jlokanbubie HopMatuBHbIE akThl KBI'Y).

B IMonoxxenuun o bPC onpenenensi :

- BUJIBI ¥ (DOPMBI aTTeCTaIUH,

- IOPSAJOK AOITYCKA U MPOXOKACHUS IPOMEKYTOUYHOM aTTecTaluu,
- 0TpaboTKa TEeKyIICH, pyOe)KHOH, MPOMEKYTOUHON aTTECTAllMK U OTYHCICHUE U3 00pa-

30BaTeIbHOM OpraHu3aliuu,

- IOPAAOK OpraHu3anuvu, MPOBCACHUA U MPCACTABICHUA PC3YJIbTATOB OaJIIbHO-

PEUTHHTOBBIX MEPOIPUATHH,

- OpraHus3anust KOHTPOJIA ITPOBEACHU A 621JIJIBHO-p€fITPIHFOBLIX KOHTPOJIbHBIX MCPONIpUA-

THH,

- 0COOCHHOCTH OpTraHU3aIMH U MPOBEICHHS OAJUIbHO-PEHTHHTOBBIX KOHTPOJIBHBIX Me-
PONPHUATHM IJI UHBAIIUIOB U JIULl C OTPaHUYCHHBIMHU BO3MOKHOCTSIMHU 30POBb4,

- oopMIIEHHE, YUET U XPaHEHUsI HOPMATUBHOMN TOKYMEHTALIUH.

B npunoxenusx [lonoxxenus npuseeHbl 00pa3iibl BEJOMOCTH y4yeTa pe3yIbTaTOB TEKY-
IET0 U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH, a TAKXK€ 3a4€THOM M 9K3aMEHAIlMOHHOM BEIOMO-

CTH.
Ta0auna 7.
Pe3ynbTaThl 0OCBOGHUS YUeOHON AUCHUIINHBI, ITOIIeKAIHE TPOBEPKE
Pesynbratsl 00yde- | OCHOBHBIE IOKA3aTeNIN OLIEHKU pPe3ylbTaToB | Buj orieHouHOro Mate;
HUSA(KOMIETEHIIUN) | 00y4YeHHUsI puana
- CIIOCOOHOCTBIO IMpel- | 3HaTb: OCHOBHBIE IPAaBOBBbIE U 3TUYECKUE 1.Komnoxsuym
CTaBIATh  AJCKBATHYIO | HOPMBI IIPU OLICHKE IIOCIEICTBUN CBOEHN (Ycrasiid onpoc 1o

COBPEMEHHOMY YPOBHIO
3HaHUM Hay4YHYHO Kap-
TUHY MHpa Ha OCHOBE
3HaHUS OCHOBHBIX I10-

HO)KCHHﬁ, 3aKOHOB n
METOOAOB €CTCCTBCHHBIX
HaykK u MaTeéMaTuKu
(OIIK-1).

poeCCHOHATILHOMN JIeATENIbHOCTH;

YMeTb: caMOCTOSITEBHO OCYIIECTBISTH TO-
UCK, XpaHeHHe, 00paboTKy U aHaIu3 UHHOP-
Malii ¥W3 pPAa3JUYHbIX HCTOYHHKOB W 0a3
JAHHBIX C MCIIOJIb30BaHHUEM HH()OPMALMOH-
HBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIO-
THU;

Brnaners: MeTomamu u criocobamMu caMOCTOSI-
TEJIbHO TpuoOpeTaTh W HCIOJb30BaTh B
MPAKTHYECKON NIEeATEILHOCTH HOBBIC 3HAHUS
U YMEHHMs, B TOM YHCII€ B HOBBIX O0JIACTSIX
3HaHUH, CBS3aHHBIX C MPOCKTHPOBAHUEM
JIEKTPOHHBIX YCTPOWCTB, HaBBIKAMH PabOTHI C

TEMaMm)

2.BrInonaHeHne NpaKkTy
YEeCKUX paboT

3. TectupoBanue
4.Ilocemienue 3aHITHI
5.Ox3aMeH
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KOMITBPIOTEPHBIMU [IPOrpaMMaMK JUIsL CO3JIaHUs,
penakTupoBaHus U 0QOPMIICHHS YepTEKe 1 KOH-
CTPYKTOPCKO-TEXHOJIOIMYECKON JOKYMEHTAIIUH.

7. YueOHO-MeToanYecKoe obecneyeHne TUCUUIIMHBI (MOIYJIs1)

7.1.0cHoBHas 1UTEpaTypa
1.CaBenwveB U.B. Kypc o6mieit pusuku. T. 1-3. M. «Jlauby . 2006.
2.Martsees JI.H. Kypc o6mieii pusuku. T. 1-5. M. «Boicmas mkona» 1976-1983.
3.B.A.AnemkeBuy. Ontuka. 2010
4.T'.C.JIaanc6epr. Ontuka.2010.
5.JlaGopaTopHbIii TpakKTUKYM 110 onTuke. Y4yeoHnoe nocodue. C.-Ilerepoypr. UTMO.2012
4. Tpy6enkosa C.B. ®uzuka. Bonpocsr u orBethl. 3agauun-pemenus. U.7,8. KonebaHnust 1 BOTHBL.
I'eomeTpuyeckas u BoiaHoBas ontuka. ®uzmariut.2005.
5.E..byrukos. Onrtuka. 2011.u3a-Bo Jlanb
7.2. lonoiHUTEIbLHAS JIUTEPATypa

1. Cuyxusn /1.B. Kypc oGmeit puzuku. T. 4
1.H.M.TI'omxaes. Onruka.2007
2.C.K.Cradees u ap. OcnoBsl ontuku. [Iurep, 2006
3. Tpodpumona T.M. Kypc ¢uzuku. M. «Axagemus». 2008.
4.Acraxos JI.B. HlupokoB FO.M. Kypc puszuku. T. 1-3. M. «Hayka». 1983.
5.PemuzoB A.H., [Toranenko A.S. Kype dusuku. M. «/Ipoday. 2004.
6. Tpodumona T.U. Kpatkuii kypc pu3uku ¢ mpuMepamMu pelieHus 3a1ad.
yuebHoe nocodbue. M. «KKHOPYC» 2007.
7.3 Ilepuonuueckue U3gaHus

Kypnansr: Yenexu pusnuecknx Hayk, OnTuka 1 MUKpockomnusi, HaHo 1 MUKpocHCTEMHAs TEXHUKA.

7.4 UnTepHeT-pecypchbl

1.http: //www.uksaf.orqg/

2.http://www.omicron.de/en/home

3.http://www.rusnanonet.ru/equipment/

4 .http://www.nanoobr.ru/training/courses/detail.php& ELEMENT ID=769

5.9BC IPR books (www/iprbookshop.ru), iuiiea3nonusiii  gorosop Ne2749/17 ot
20.03.2018 1.

6.9bC «Koncynprant crynenta» (Jorosop Nel22 CJI/09-18 ot 17.09.2018 1.)

CoBpemenHble podeccruoHanbHbIe 0a3bl JAHHBIX

Ne HaumenoBa- Kparkas xapakrepucTuka Anpec caiita YcaoBus
n/m HHE YJIeKTPOHHOT0 aocTyma
pecypca
1. 3B PI'b OnexrponHble Bepcun 885898 mosrHbIx http://www.diss.rsl ABTOpU30-
TEKCTOB JHCCEPTAINiA U aBTOpeepaToB U3 Jqu BaHHBIN TOCTYTI U3
tdorma Poccuiickoit rocymapcTBEHHOM OMO- OoubMoTeKH
JIUOTEKH (k. 112-113)
2. «Web of ABTOpUTETHAS IOJTUTEMATHYECKAS Pe- http://www.isikno Hoctyn no
Science» (WOS) (hepaTuBHO-OMOIMOrpadruecKas U HAYKOMET- wledge.com/ IP-anpecam KBI'Y
puueckast 6a3a JaHHBIX, B KOTOPOH MHIECKCHU-
pyroTcst okoso 12,5 ThIc. )KypHAIOB
3. Sciverse PedepatuBnas u ananuTHueckas 6a3a gaH- Joctyn mo

Scopus nznarennb-
cTBa «DJIb3EBUP.
Hayka u Texnono-

HBIX, COJIeprKarIas
21.000 pereH3MpPYEMBIX KypHAJIOB;
100.000 xuur; 370 KHWOKHBIHN cepuii (Tpomo-

http://www.scopu
s.com

IP-anpecam KbBI'Y

THI JKAIOLIMXCS U3/1aHUN);
6,8 MJIH. IOKJIQJI0B U3 TPYJOB
KoH(epeHIuH
4. Hayunasn OnekTpoHHast OMOIMOTEKa HAYYHBIX http://elibrary.ru [MonHbI# MO-
JJIeKTPOHHAs OuO- | IMyOJIMKaIWi - MMOJTHOTEKCTOBBIE BEPCUH OKO- CTyI
anoreka (HIb 10 4000 nHOCTpaHHbIX U 3900 0TeUEeCTBEHHBIX
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PODON) HAYYHBIX )KYPHAJIOB, pedepaThl MyOIHKaui
20 ThICSY )KYpHAJIOB, a TaKXe onucaHus 1,5
MJTH. 3apyOeXHBIX M POCCHICKHX TUCCEPTa-
1107078
2800 poccHiiCKUX XypHAJIOB Ha 6€3B03-
ME3/IHOM OCHOBE
ba3a n1aHHbIX HanmonansHast ”HOPMaIHOHHO- http://elibrary.ru ABTOpHU30-
Science Index AHAIMTHYECKAsl CUCTEMA, aKKyMYJIUPYIOLIas BaHHBIN TOCTYII.
(PUHII) Oosee 6 MUIUTHOHOB MTYOIUKAIHA POCCHICKUAX [To3Bonser
aBTOPOB, a TaKKe MHPOPMAIHIO 00 UX IIUTH- JIOTIONTHSATD U
poBanuu u3 6onee 4500 poccuiickux xKypHa- YTOYHSATH CBEJIE-
JIOB. HUS O MyOJTHKAIH-
ax yueHsx KBI'Y,
UMCIOIIUXCS B
PUHI]
Hanuonanab- OOBeTMHEHHBIH AIEKTPOHHBIN KaTajaor https://H36.pd Hocrym ¢
Hasl JJIEKTPOHHasi | (OHIOB POCCHICKHUX OMOIMOTEK, COAEpKAITHN AIEKTPOHHOTO
onb6smorexka PI'B | 4 331 542 sneKTpoHHBIX TOKYMEHTOB 00pa3o- YUTAJIBHOTO 3ajia
BaTEIFHOTO M HAYYHOTO XapaKTepa Mo pas- OoubMoTeKH
JIMYHBIM OTpaciisiM 3HaHUN KbI'Y

7.5.MeToanyeckne yKa3aHus 10 NPOBeIeHNI0 Y4eOHBbIX 3aHATHH M OPraHU3aluM
CaMOCTOSITEJIbHOI Pa0doThI CTyIeHTA.

7.5.1.MeToanyeckue peKOMEHAAIUHN K YTEHHIO JIEKIHil ¥ OPraHu3aniud caMocTo-
ATeJIbHOI PadoThI CTY/1E€HTOB.

Mertoanyeckre peKoMeH1aluu 00IIero XapakTepa IO MPOBEACHUIO0 Y4eOHBIX 3aHsI-
TUH ¥ OPraHu3allu CaMOCTOSITENIbHON pabOThl CTYIEHTOB JOCTATOYHO XOPOIIO pa3padOTaHbl
MHOI'MMH OTEUECTBEHHBIMHU U 3apyO0€KHbIMU aBTOPaMHM, B TOM UHUCIIE C yU€TOM KOMIIETEHT-
HOCTHOT'O TIOJXO/a [IPY OpraHu3aluu o0pa3oBaTeIbHOrO MPoIecca, OCHOBAHHOIO Ha Jies-
TEJIbHOCTEN MOJEIH MOATOTOBKH BBIITYCKHUKA By3a. XapaKTepPHOM 0COOEHHOCTBIO peayn3a-
IIUU JI€ATEIbHOCTHOM MapaJurmMbl 00pa3oBaHUs SBISETCS YMEHbLIEHHE TPYJOEMKOCTH
ayJUTOPHOM pPabOTHl M COOTBETCTBYIOIEE IMOBBIIICHUS TPYAOEMKOCTH CaMOCTOSITEIbHOMN
paboTel. Pabouunit yueOHBIN maH 111 0akagaBpOB MO HAMPABJICHUIO MOATOTOBKH «JJIEKTPO-
HUKa 1 HaHoatekTpoHuka» B KBI'Y, npexycmarpuBaer o0beM KOHTakTHOM paboThl ~47% oOT
o0u1eil Tpy10eMKOCTH AUCUMILTMHAPHON noAroToBku. [lo nucuumimnae «OnTukay, yueOHbIN
IUIaH, BBIIEP’)KUBAETCA MTOKa3aTeNb. B TakMX yCIOBHUSIX UMEET MECTO MOBBIIIEHUE POJIH, 3HA-
YUMOCTHU U 00BEMOB CaMOCTOSITEIIbHON pabOThI CTY/IEHTOB, IPU U3YUYEHUU JTaHHON AUCLIU-
MHBL B TO ke BpeMsi yueOHast (KOHTaKkTHas) paboTa, Mo-NpexxHeMy, 10JKHaA, 0€3yCIIOBHO,
BBITNOJHATH CHCTEMOOOPA3YIOIYIO pOJib, 00ecreurBasl PeryyisspHOCTb U II€JIEBYIO HalpaB-
JIEHHOCTb 00pa30oBaTEIbHOMN JEATEIBHOCTH 10 TAaHHOW AUCLUIIINHE.

OcHOBHBIMU (pOpMaMU OpraHU3alMH YU€OHBIX (ayIUTOPHBIX)3aHATUN IO JUCIUILINHE
«OnTHKa» ABJISAIOTCS JIEKIIUU, MPaKTUYECKUe U JabOpaTOpHbIE 3aHATHUS.

[Ipu moATOTOBKE JIEKITMOHHBIX 3aHATHH MPENOAaBaTeNb TOJDKEH ONPEACIIUTD 1EeTH U
3a/1a4¥ JIEKIHUHU, pa3padoTaTh TUIaH IPOBEJCHHUS JIEKIIUU, OCYIIECTBUTh TOI00pP IUTEPATYPhI
(03HAKOMJIEHHUE C TIEPUOJUICCKUMHU U3AAHUSIMU IO TEME JISKI[Hi), 0TOOp HEOOXOMMOTO0 U
JIOCTATOYHOTO 10 COJIEpKaHUI0 yueOHOro MaTepuana. JIektop ompesenser MEeTOIbl, TPUEMbI
Y CPeJICTBA MOJACPKaHUsI MHTepeca, BHUMAHHUS, CTUMYJIUPOBAHUS TBOPUYECKOTO MBITTUICHHS
CTYJICHTOB.

Jlexuus AOKHA BKIIIOYATh B KAUECTBE ATAoB (OPMYJIMPOBKY TEMBI JIEKLIUH, Tepe-
YEHb BOIIPOCOB, M3JI0’KEHHE BBOJHOW YaCTH, OCHOBHOM YaCTH, KPAaTKHUE BBIBOJBI 110 KaXK10-
MY pacCMOTPEHHOMY BOIIPOCY M PEKOMEHAAIUYU JINTEPATypPHBIX HCTOYHUKOB 110 U3Jarae-
MBIM BompocaM. Eciii odepenHoe 3aHATHE SABIACTCA MPOMODKEHUEM IPEIbIIYILEH JIeK-
1I1H, 11eJIeCO00pa3Ho KpaTKo chOpMyIUPOBATh MOJyYEHHBIE paHee pe3ybTaThl, HEOOXOAH-
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MbI€ /171 MOHUMAHUS U YCBOCHUSI M3Yy4aeMbIX BOIPOCOB. B 3aKIounTeIbHOM YacTu JeKUUU
’KeJaTeNbHO 0000UTUTh HanOoJee BaKHbIE U CYLIECTBEHHbIE MOMEHTHI JIEKIIUHU, CIeNaTh
BBIBO/IBI, & TAKXKE CPOPMYITHPOBATH 33729 AJIsI CAMOCTOSTEIILHON pabOThI CTY/ICHTOB M YKa-
3aTh PEKOMEHIyeMylo JuTepaTypy. LlenecooOpa3Hoii Takke OCTaBUTh BpeMsl JIJIsl OTBETa Ha
BOIIPOCHI CTYJICHTOB U BO3MOXKHYIO JUCCKYCHIO 10 U3JIOKEHHOMY MaTepuaily Ha JCKIUH.

ConeprkaHue JEKIUH 10 JaHHOW TUCIMIUIMHE JOJKHO COOTBETCTBOBATDH JTUIAKTHYC-
CKHM TIPUHIIMIIAM, KOTOPBIE 00ECTICUNBAIOT COOTBETCTBUE U3IaraéMoro MaTepraia HayqHo-
METOAUYECKUM OCHOBAM IeAarornyeckoi aeareabHoCcTH. OCHOBHBIMU M3 HHUX SIBIIIIOTCS Iie-
JIOCTHOCTD , HAYYHOCTh, JOCTYIHOCTb, CHCTEMAaTUYHOCTh U HATJISTHOCTb.

O PexTUBHOCTD JEKIIUU MOXKET OBITH MOBBILIEHA 32 CUET PALMOHATEHOTO UCIIOJIb30-
BaHUE TEXHUYECKUX CPelCTB. KOMIUIEKTH TEXHUYECKHUX CPEJCTB HEOOXOAMMO TOTOBHTH K
KaXKIO0U JIEKIIMH 3a0J1arOBPEMEHHO, HE Meperpykas UMH ayIuTOPHUIO.

CymectByeT KinaccuuKamus JEKIUN 10 TUTIaM ¥ METOJIaM MX MPOBEIeHUs (BBOIHAS,
YCTaHOBOYHAsA, IpOrpaMMHasi, 0030pHas, utoronas u ap.). [Ipu u3noxeHnu nporpaMMHOTO
MaTepuala 1o J1aHHOM JTMCUUIUIMHE Ha JIEKIMSIX PEKOMEHYETCs IIMPOKOE UCII0Ib30BaHHE
cpencTB MHGOPMAMOHHO-KOMMYHUKAIMOHHBIX TexHonoruu (UKT) u aynuo-
BUJICOTEXHUKHU. [10ArOTOBKA BUJIEO — JIEKIIMK COCTOMT B MIEPEKOIUPOBAHUU, IEPEKOHCTPYH-
poBaHMM yueOHOU MH(OPMAIIMU IO TEME B BU3YaJIbHYIO (OPMY ISl IPEAbSIBICHUS CTYEH-
TaM 4epe3 TEXHUYECKUE CPEJCTBA O0YUEHUS WIIU CXEMBbI, PUCYHKH, YEPTEHKHU.

7.5.2.MeToanyeckue peKOMEHIAUM 110 NPOBECHUI0 MPAKTHYECKNX 3aHSATHI.
[IpakTrueckue 3aHATHS TOJDKHBI 00ecreunBaTh (POPMUPOBAHUE, TIPEXK]IEC BCETO, KOM-
MOHEHTOB «YMETh» 33JJaHHbIX JUCUUIUIMHAPHBIX KoMIeTeHUud. [IpakTnueckue 3aHaTus no
JTUCIUTUTMHE JTOJDKHBI OBITH OPHEHTHPOBAHBI, KaK MPABHJIO, HA PEIICHUE THITOBBIX (0a30BbIX)
3aga4, B Oyayliei npodeccuoHaNbHOMN AEITeIbHOCTH C UCIIOJIb30BAaHUEM METOI0B, METO-
UK, (OpMYyJl, IOJXO0B, AITOPUTMOB, MOJIENIEH U MPOUNX, U3JI0)KEHHBIX Ha JIEKIIUSIX B MaTe-
pHaliax, BBIHECEHHBIX Ha CaMOCTOATEIbHYIO paboTy.

[IpakTiueckue 3aHATH 110 AUCHUIUIMHE LieJIecoo0pa3Ho NMPeayCMOTPETh (IIpH HAU-
YMH BO3MOXHOCTH) BO BCEX MOAYJISIX U, KaK ITPaBUIIO, CIEAYET HEIOCPEACTBEHHO 3a U3y4e-
HUEM JIEKIIUSIX TEOPETUUECKUM MaTepuaioM. [Ipu 3ToM OHM NMpeAIIecTBYIOT BblJa4u€ CTY I€H-
TaM 3a/laHUi Ha CaMOCTOSITEIbHYIO paboTy.

[To quctumumae «OnTHKaY) OAHON U3 TJIABHBIX IeJieH MPaKTUYECKUX 3aHITHH SBIIs-
eTcs yriyOneHue, 3aKperieHue U HanboJee MOoTHOE YCBOSHHE TOTO MaTepuaa, KOTOPBIA ObLI
OCBEILICH Ha JICKIIMH WM 3aJ1aH I CAMOCTOSATEIIbHOTO U3YUYECHHUSI.

B xozae npoBeneHus NpakTUYECKUX 3aHATUHI IIPENOJaBaTelIb IOMOraeT CTyIeHTaM
OBJIAJIETh HAYYHON TEPMUHOJIOTHEN, CBOOOIHO ONEPUPOBATH €10, IPUMEHATD €€ MPU aHAIIN3e
TEXHOJIOTUYECKUX MTPOLECCOB U3TOTOBJIECHUS IPUOOPOB M YCTPONUCTB B HAHOMHKEHEPHH.

VYcenex mpakTUYECKUX 3aHSITHH MO JUCHUIIIMHE 3aBUCUT OT Ka4eCTBa MOATOTOBKU K
HEMY MpEenoJaBatess U CTy/IeHTOB. [IoAroToBKa K MpakTUYECKUM 3aHATHSAM IIpeaycMaTpuBa-
€T COCTaBJICHHUE MPOJTYMaHHBIX TUIAHOB UX MIPOBEJICHUSI C YKa3aHUEM DPEKOMEHIOBAHHOM JIH-
TepaTyphl ¥ MOAOOP HATIISTHBIX TTOCOOUH.

Ha nmpakTtrueckux 3aHATUH IpenoaBarenb JO0KEH CO34aBaTh HEMPUHYKICHHYIO
00CTaHOBKY B ayJTUTOPUU U OPTraHU30BaTh 0>KUBJICHHBI 0OMEH MHEHUSIMH, IOJIEMUKY U
JUCKYCCHIO T10 OCHOBHBIM BOITpOCaM MpakTUYecKux 3aHsATHi. HeoOxonumo pa3BuBate u mo-
OLIPATH AKTUBHOCTH 00YUAIOIINXCS, TOOMBAThCA UX BHUMATEIBHOTO U KPUTUYECKOT'O OTHO-
HIEHUS K BBICTYIUICHHIO COKYPCHHUKOB.

AKTHBHas paboTa CTYyJJCHTOB Ha MIPAKTUYECKHUX 3aHATUAX SIBJISETCS OJHUM W3 MOKa-
3aTesiell XOpOoIlew OpraHu3aluy TakKuxX 3aHATHI. [Ipyr 5TOM OYeHBb BayKHO MOJJIMHHO HAYYHOE
peleHrne Ha MPaKTHUECKUX 3aHATHX 3aa4, CBA3aHHBIX C 00JacThIO U BUAM npodeccro-
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HaJbHOM ACATCIIbHOCTU BBIITYCKHHUKOB I10 HAITPaBJICHUIO MMOATOTOBKH «3.HGKTp0HI/IKa 1 HaHO-
OJICKTPOHHUKA»

8.MeTepI/IaJILHO-TeXHH‘lGCKOC odecmeuyeHue JAUCHHUIIIMHBI.

JIEeKIIMOHHBIE W IPAKTUYCCKUE 3aHATHSI TPOBOJISATCS B ayIUTOPHSIX, OCHAIIEHHBIX 000pYy-
JIOBaHUEM, 00ECTICUYMBAIOIINM PEANTN3ALNI0 HHTEPAKTUBHBIX 00Pa30BaTEeIbHBIX TEXHOJIOTHH, a
TaKXe CETEBBIM 000pYIOBaHHEM, IO3BOJISIONINM PEATH30BaTh BO3MOKHOCTH 00Pa30BaTEIbHBIX
TEXHOJIOTUH U TEXHOJIOTHH OTIEPATUBHOTO JOCTYIA K HH(POPMAITMOHHBIM pecypcam.

[To nucnmrummae «ONTHKa» UMEETCsI Kype BHUJICO — JICKIIUU, OXBATHIBAIOLINI BCE MOY-
JIM, BKJTFOYCHHBIC B POTPAMMY JUCIUILTUHBL.

[lepedyeHb MPOTPaMMHBIX MPOYKTOB BKITFOYAET :

. ITponykrst MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic
Edition Enterprise) noanucka (Open Value Subscription) Ne V 2123829;

. Kaspersky Endpoint Security Crangaptabiii Russian Edition Ne mumensun 17E0-
180427-050836-287-197;

. Academic MathCAD License

. Apxusarop 7z (6ecrnatHoe [10)

. [Tporpamma amst padoTsl ¢ pdf myonukamusmu Adobe Reader (6ecrmataoe 110)

. [Taker maTemaruueckoro ananusza SMath Studio (6ecruiatHoe [10)

. Cucrema nocrpoenune rpadukoB SciDAVis (6ecrataoe [10)

. Cpena pa3paboTku BupTyasibHbIX IpubopoB MyOpenLab (6ecrataoe I110)

Cucrema nokansHoi cetr KbI'Y npenocraBiisieT BO3MOXXHOCTh OJJHOBPEMEHHOM paObOThI
00JIBIIOr0 KOJIMYECTBA M0JIb30BaTelel Kak B JIOKAJIbHOU CeTH By3a, Tak U yepe3 ceTb «MHTep-
HET» C COOJIFO/ICHNEM TpeOoBaHMi HH(DOPMAIIMOHHOM OE30MTaCHOCTH U OTPAaHHYEHUEM JIOCTYIIA
K HH(pOpManuu. DIIeKTpOHHAs HHPOPMALMOHHO — oOpa3oBarenbHast cpega KBI'Y nosBosnser
OCYIIECTBIISITH pabOTy 00yJaromuxcs u3 000 TOYKH IOCTYIIa, B TOM YHCIIE H3BHE BY3a.

Oco0eHHOCTH peaJn3aluuy JMCUHIJINHbI /151 HHBAJIWIOB M JIMIL ¢ OTPAHUYEH-
HBIMH BO3MOKHOCTSIMH 3/10POBbA

J171s CTYyIEHTOB C OTPaHHYEHHBIMH BO3MOKHOCTSIMU 3JJOPOBBS CO3/IaHbI CIICIIUATbHbBIC
YCIIOBHS JUISl TIOJTYYEHUsST 00pa3oBaHMs. B 1ensX JOCTYITHOCTH MOIydeH sl BBICIIETO 00pa3o-
BaHUs MO0 00pa30BaTENbHBIM MPOTpaMMaM HHBAUIAMH U JUIIAMH ¢ OTPAaHHYEHHBIMU BO3-
MO>KHOCTSIMH 3/10POBbsI YHUBEPCUTETOM obecrieunBaeTcs: 1)anprepHaTuBHas Bepcusi opUIIu-
anbHOTO caiiTa B cetu «VHTepHET» [ CTa0OBUIANINX; 2)IPUCYTCTBUE ACCHCTEHTA, OKA3bl-
BAIOIIETO O0YYAOIIEMYCsl HEOOXOIMMYIO TTOMOIIIb; 3 )1 Jit UHBAJIMJIOB U JIUI] C OTPaHUYCH-
HBIMH BO3MOKHOCTSIMHU 37IOPOBBS TI0 CIIYXY - TyOJIUpOBaHUE BCIYyX CIIPABOYHOM HH(OpMALIUU
0 pacnucaHuU y4eOHBIX 3aHATHI; oOecrieueHne HaJUIeKalliMH 3ByKOBBIMU CPEJICTBAMH BOC-
npousBeneHus nHbopMaluu. J{as MHBAIUOB U JIUII C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbSI, UMEIONTUX HAPYIICHUS OTIOPHO-BUTATEILHOTO aIapara, Co3/J1aHbl MaTepUATbHO-
TEXHUUYECKHE yCTIOBHs 00ECTIeUnBalOINEe BO3MOKHOCTh OECIIPENATCTBEHHOTO IOCTYIIA 00Y-
YarnIunuxcsia B y‘I€6HI>IC IIOMCIIICHN S, O6’beKTy IMUTAaHUA, TYAJICTHBIC U APYTUC ITOMCIICHHA
VHHUBEPCUTETA, a TAKXKe MPeOBbIBAHUS B YKA3aHHBIX TOMEIIEHUSX (HATMYUE PACIIUPEHHBIX

JIBEPHBIX TIPOEMOB, OPYYHEH U APYTUX MPUCIOCOOIIEHNIA ).
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JIMCT UBMEHEHMI (JIOIIOJIHEHW)

B pabo4yro nmporpammy no gucuumiune «ONTHKa» Ha 20__ /20__ y4eOHblii rox

Ne g OnemeHT (yHKT) PIIJ]

[lepeueHp BHOCUMBIX U3MEHEHUH (A
TTOJTHEHUH)

IIpumeyani

OO6cyxeHa u peKOMEH0BaHa Ha 3aceIaHuU Kadeapsl

HaMMEHOBaHUE Kadeapbl

poTOKOJ Ne OT«__ » 20

3aBenyronuii kKageapoit

TI.

MOAINCH, paciH(pOBKa HOAIUCH, AaTa
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