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1. ey n 3a1a4M 0CBOCHUSI AUCHHUIIIMHBI

Heabto u3yvyeHusi AucHMIIMHBL «OnTHKa» SBISETCS MNpeACTaBICHHE (DU3HUECKON
HayKU Kak 0000ImeHus: HabIoAeHNH, MPAKTUYECKOTO OMbITA U dKCIIepUMeHTa. Du3nuecKkas Teopus
BBIP@)KAET CBSI3U MEXIY (PU3MUECKUMM SBICHUSMH M BEIMYMHAMH B MaTeMaTHYecKol Qopme.
OnTuka sBiIsfeTcs TOW AMCLMILIMHOW, KOTOpas OKasaja pellaroliee BIMSHUE HA IPOLECCHI,
CBSA3aHHBIE C COBPEMEHHOM HAay4HO —TEXHMYECKOM PpEBOJIOLMEN Kypc ontuku nomxeH
o0ecreunTh OyayleMy WH)XXEHEPY OCHOBY €0 TEOPETUYECKOH MOATOTOBKH B PA3IUYHBIX 00JaCTAX
¢u3nueckoil Hayku, 00ecHeunuTh IIOCIEJOBaTEJbHOE M LEeNbHOE YycBoeHHue Kypca OnTuky,
UCIIOJb3YS JIJIs1 3TOTO BCE BUJIbI YUEOHBIX 3aHATHIM.

3agaun  u3y4YeHus: JMCHMILIMHBI:  (OpMUpOBaHME 3HaHUH B  00JacTH
reOMETPUYECKOM U (U3NYECKOHl ONTHKM C TMOMOUIbI0 0a30BBIX JJIEMEHTOB C Y4€TOM
TEXHOJIOTUYECKON peanu3alu 3J€MEHTOB, MoJelell M MapaMeTpoB 3THUX 3JIEMEHTOB;
0COOEHHOCTEH TPOCKTUPOBAHUS 0A30BBIX AIIEMEHTOB.

2. MecTo qucuunauHbl (MoayJisi) B crpykrype OIIOII BO

Jucuummmaa «OnTrKay OTHOCUTCS K 0a30BOM 4yacTH y4eOHOro IaHa. M3ydaercs mocie
OPOXOXKACHUS JTUCIHUIUIMH MaTeMaTUYeCcKOr0 U eCTECTBEHHOHAYYHOTO IMKIA, JUCIUILIUH
po¢eCCHOHAIIBHOTO ITHKJIA:

3. TpeGoBaHusi K pe3yJibTaATaM OCBOEHHS COJIeP:KAHUS IMCHMIIIMHBI(MOIYIIS)

[Iponiecc u3ydyeHHs: AUCIUIUIMHBI HAMpaBlIeH HAa (POPMUPOBAHUE SJIEMEHTOB CIEIYIOLIUX
koMmrereHuil B coorserctBuu ¢ ®I'OC BO u OIIOII BO no nanHOMy HanpaBJIeHUIO TOATOTOBKHU:

- CnocobeH WuCIONb30BaTh TMOJOKEHHS, 3aKOHBl M METOJbl €CTeCTBEHHBIX HayK |
MaTeMaTUKH JJid pelieHus 3a1a4 nHxeHepHou aestenbHoctu (OIIK-1),

- CnocobeH CcaMOCTOSITEIBHO  TPOBOJUTH  OKCIEPUMEHTAIBHBIE  HUCCIECIOBAHUS U
HCIIOJIb30BaTh OCHOBHBIE MTPHEMBbI 0OPa0OTKH U MpeAcTaBIeHHs MoaydyeHHbIX naHHbIX (OITK-2)

B pe3ysabTare ocBOeHUSI AUCHUILINHBI 00YYaIOLIUIICH JOJI/KEH:
3HaTL: OCHOBHEIE MMpaBOBbBIC MW OTHYECKHWC HOPMbI TIIPH OLCHKC HOCJ'ICI[CTBI/Iﬁ cBoOeit
MPOPECCHOHAIBHON JIEATETbHOCTH; OCHOBHBIC HAYyYHO-TEXHHYECKHE MPOOIEMbI B CBOEH IMpPEIMETHON
obmacty; puznyeckre NPUHIUIBL ASWCTBHSI COBPEMEHHBIX MMPHOOPOB M KOMIIOHEHTOB CHIIOBOM AJIEKTPOHHKH,
HCIIOJIb3YEMBIC JII MX ONHUCAHUA MapaMETPbl U XapaKTCPUCTHUKHU, CBOIO MPCIMCETHYIO O6J'IaCTI); OCHOBHBIC
IIyTU paCHINPCHUs 3HAHWUHN U YMGHI/Iﬁ B 00J1acTu HCCICAO0BAHUA U ITPOCKTUPOBAHUA 3JIEMEHTHOM 0a3bl CXEM,
CyTH MpodeccnoHalbHOM eATeIbHOCTH, OCHOBHBIX HalpaBiICHUH pa3BUTHUS U MpoOseM B olnactu
AJIEKTPOHUKHU U HAHOAJIEKTPOHUKH; METOJIbI BHEAPEHHSI TOTOBBIX HAYYHBIX Pa3paboOTOK
YMeTh: caMOCTOATEIBHO OCYIIECTBIATH MOUCK, XpaHeHHe, 00pabOTKy M aHaiau3 MHQOpMAIMHU U3
Pa3IMYHBIX UCTOUYHUKOB M 0a3 JIaHHBIX C HCHOJIb30BAaHHEM HMH(OPMAIIMOHHBIX, KOMIBIOTEPHBIX U
CETEBBIX TEXHOJOTHM, CHCTEMAaTH3UPOBATh HAYYHO-TEXHHYECKYIO HH()OpMAIMIO 110 HCCIeTyeMOit
npoOJeMe ¢ HCIOIb30BaHHEM KOMITBIOTEPHBIX TEXHOJIOTHIA; WICHTH(OUIIMPOBATH HOBBIE TIPOOJIEMBI B 00JIaCTH
SJICKTPOHHUKHU, CAMOCTOATCIILHO HpI/IO6p€TaTB 1 HUCIIOJIB30BaTh B HpaKTH‘lCCKOﬁ ACATCIIBHOCTH HOBBIC 3HAHUA
U yMCHUSA B obnactu HUCCICAOBAHUA U MNPOCKTUPOBAHUSA 3JIEMEHTHOU 0a3bI CXEM, OPHUCHTHPOBATHCA B
HaquO-TeXHquCKOﬁ JUTCPATYpPEC IO HAMPABJICHUIO HAYYHBIX HCCHGHOBaHHﬁ; BHCAPATH T'OTOBBLIC
Hay4HbIEe Pa3paboTKu
Biajiern: MeTOJaMH M CIIOCO0AaMM CaMOCTOSITETILHO MPHOOpPETaTh U MCIOJIB30BaTh B MPAKTHYECKON
ACATCIIBHOCTH HOBBIC 3HAHUA W YMCHHA, B TOM YHCJIC B HOBBIX o0macTax 3HaHI/II\/'I, CBA3aHHBIX C
MIPOEKTUPOBAHUEM JJIEKTPOHHBIX YCTPOMCTB, HaBbIKaMH pabOTHI C KOMITBIOTEPHBIMH IPOTpaMMaMu JUIs
CO31aHus, pCAAKTUPOBAHNSA U 0(1)0pM.]'IeHI/I$I I-IepTe)KeI\/'I n KOHCprKTOpCKO-TeXHOJ'IOFPI‘iCCKOfI JAOKYMCHTAIUH,



4. Conep:xanue ¥ CTPYKTYpPa JMCIHHIIIHHBI

Coaep:xanue pa3ieoB IMCUUILINHBI

HaumenoBanue
paszaena

Temnl

Kon xoHTpOIHpYyeM
KOMITETEHINH (VITH
4acTH)

®opmMma
TEKYILErd
KOHTPOJIS}

3

Tema 1.
I'eomeTpuyeckas
OTITHKA H
dboTomeTpus

IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA
[Tpuniun @epma. OTpakeHUe U IPEIOMICHUE
CBETa Ha IJIOCKOH chepruecKkoii rpaHuIe
pazznena AByx cpel. Onrtuyeckue npudopsl.
OnTuueckasi MUKPOCKOIIHS.

OIK —1,
OIIK-2

JIP, K,
PK, T

Tema 2. BoxHoBas
OIITHUKA

Wutepdepentys, audpaxmus, MOIsSpU3aLus
CBeTa. WNuTtepdepeHinonHbIe CXEMBI.
Wntepdepenus cpera. Judpakuus csera.
IIpunnun I'roirenca-®penens. Meron 30H
Openens. Judpakinus Dpenens Ha KPyriom
orBepctuu. Judpakums OPpaynrodepa Ha
menu. Judpakunonnas pemerka. Judpakuus
peHTreHoBcKkux Jiyded Ilomspusanus csera.
EcTecTBeHHBII U  TNOJSIPU30BAHHBIM  CBET.
3akoH Mamoca. [lonspuzanus npu oTpakeHUU
U npenoMiieHun. 3akoH bprocrepa. JlBoiiHoe
JIy4derpenoMIICHHUE. WnTephepenuns
MTOJISIPU30BAHHBIX Jy4eH.

OIK — 1,
OITK-2

JIP, K,
PK, T

Tema 3.
KBanToBasa
OIITHKA

TennoBoe uznyuenue, GoTorpdexT, naBieHne
ceera. DPdexr Komnrona. BzaummonerictBue
ceeta ¢ BemecTBoM. Jlucmepcuss — cBera.
SlBmeHne  HOpPMAJIBHOM W aHOMAJIBHOU
mucnepcun.  llormomenune  cBera.  3akoH
byrepa. TemioBoe wu3snydenue. PaBHOBecHOE
TeIuI0Boe u3nyueHue. 3akon Kupxroda.
W3nyuenue abOCOIIOTHO YEpHOro Tesa. 3aKOH
Credana-bonbiimMana. 3akoH cmemnienus Buna
n ero cuencreusa. dopmyna Panes-lxunca.
['unore3a u Gpopmyna [lnanka 11 U3IydeHUs.
doTto3pPexT. Oddext Komnrona.
KopryckynspHO-BOJIHOBOM JTyann3Mm.

OIIK -1,
OIIK-2

JIP, K,
PK, T

CTpyKkTypa AMCUMIIJIMHBI

OO0masi TPy10€eMKOCTb IMCUMILUIMHBI COCTABJISAET 3 3a4eTHBIX eIMHUIBI (

108uacoB)

Bun pabotet

cemecTp

Bcero

OO0mas Tpy10eMKOCTh (B 4acax)

108

108

KonrakTHas padora (B yacax)

51

51




Bun pabotet

ceMecTp Bcero

Jexyuu (J1)

34 34

Ipaxmuueckue 3anamus (113)

Jlabopamopusie pabomut (JIP)

CamocrosiTesibHasA padora:

48 48

Pacuerno-rpaduueckoe 3aganue (PI'3)

Pedepar (P)

Occe(D)

Konrponsnas padora (K)

CamocToSTeNNLHOE HN3YUCHUC pa3nen0B/TeM

Kypcosoii npoext (KII)

Kypcogas pab6ora (KP)

[TonroroBka u NpOX0XkKAECHNUE IPOMEKYTOUYHOU aTTECTALIUU 9 9

Bujx npome:KyTOUHOI aTTecTalNu 3a4uer 3a4eT

JIeKIInoOHHbIE 3aHATHA

HaumeHnoBanue pasaciia

TeMmsl

2

3

Tema 1. ['eomerpuueckas
onTuka u poToMeTpus

[IpsimosinHENHOE PacIpOCTPAaHEHHUE CBETA

[Ipunuun @epma. OTpakeHUE U PEITOMIICHUE

CBETa Ha IJIOCKOM chepruecKoil rpaHuIle pas3jiesia IByX Cpel.
OnTrueckue nmpubdopsl. OnTryeckas MUKPOCKOIIHS.

Tema 2. BoirHoBas onrruka

WnTepdepennus, audpaxius, MOJIAPU3ALUS CBeTa.
WNuTtepdepenumonnnsie cxembl. MHTepdepennus cera. Judpaxuus
ceera. [Ipmanun I'roirenca-®Openens. Merong 30H DpeHens.
Hudpakus @PpeHenss Ha KpyrioM oTBepctud. Judpaxuus
@paynrogpepa Ha wmenu. Judpakuvonnas pemerka. Judpaxmus
peHtreHoBckux sydend [lonspusanus cBera. EcrecTBeHHBIM U
MOJIAPU30BaHHBIA  cBeT. 3akoH Mamoca. Ilonspusanus npu
OTpaX€HWH ¢ TpesomyeHuu. 3akoH bprocrepa. JIBoitHoe
nydenpenomieHue. HTepdepeHnys noasipu30BaHHbIX JTydeH.

Tema 3. KBauToBas ontuka

TeroBoe wu3nyuenue, ¢orodrddexrt, napmeHue cera. IDPEPEKT
Komnrona. BzaumopeiictBue cBera ¢ BemecTtBoM. Jlucnepcus
cBeTa. SIBneHMEe HOpPMAIbHOM MW  aHOMAJIbHOM  JUCHEPCHM.
Ilornomenue cBera. 3akoH byrepa. TemioBoe wu3IydeHHE.
PaBHOBecHOe TemoBoe m3nyuenue. 3akoH Kupxroda.

Nzny4yenne abcomoTHo yepHoro tena. 3akoH Credana-bonbimana.
3akoH cMemenust Buna u ero cnencteus. opmyna Panes-Jxunca.
l'uroreza u Qopmyna [lnanka mias u3nydenHus. DoTorpdexT.
Dddext Komnrona. KopnyckymnsipHO-BOJIHOBON Jyaan3M.

IpakTuyeckue 3aHATHSA (CEMUHAPBI)

Ne /1

Tema

1 | IIpamonuneninoe pacrpoctpanenue csera. [Ipuanun depma




Ne /11 Tema

2 | [loctpoenue n300paxeHuii B 3epKaiax U JHH3aX

3 | Pacder mapaMeTpoB ONTHYECKUX MPUOOPOB
4 | ®oTomeTpus.
5 | Uarepdepennus u nudpakiius.
JlabGoparopHbie padoThI
Ne n/mn Tema

1 | Mukpockon

OHpe,I[CJ'IeHI/IC JJIMHBI BOJIHBI CB€TA C IIOMOIIBIO KOJICI] Hrrotona

Omnpenenenue CUIIbI CBETa HOTOMETPOM.

N3yuenne noriomeHus cBeta POTOKOIOPUMETPOM.

DN | B~ | W[ DN

I'panynpoBka ciekTpockona

CamocTosiTeIbHOE H3YUYeHHe Pa3/ieJIOB AU CHUIIIMHBI

Ne n/m BOHpOCBI, BBIHOCUMBIC Ha CaAMOCTOATCIIbBHOC U3YYCHNC

I'eomerpuueckas onrtuka. [IpsimonuueiiHoe pacrpocTpaHenue ceera. OTpaxkeHue u
1 IpEJIOMJICHUE CBETa Ha TPaHUIIE IUIOCKON M chepruiecKoil MOBEPXHOCTAX pasjena 2
cpen. Ontuyeckue npubopsl

2 OcHoBHBIE (OTOMETPHUH

3 Jlazepbl ONTUYECKOTO IMAra30Ha

5. OneHoYHBIE CPeCTBA ISl TEKYIIEero KOHTPOJISA YCIIeBAeMOCTH M IIPOMEKYTOYHOM
arrecTauMu

OuneHouHble MaTepuaJbl 1Jd TEKYIIEro KOHTPOJIA yCIIEBACMOCTH

Texkynui KOHTPOJIb YCBOEHUS IPOrPAMMHOIO MaTepuaia U MpOMEXyTOYHasl aTTeCTalus
CTYAEHTOB, HM3y4arollux Kypc «ONTHKa» OCYIIECTBISETCSs B paMKax OaljbHO-pEHTHHIOBOM
CUCTEMBbl OOywarommxcs, pa3paboTaHHOW M BHEAPEHHON B mpakTuky nesrenbHoctu KBI'Y.
[Tonoxenue o GaIbLHO-PEHTHHIOBOI cucteme artectanuu obydarouxcs B KBI'Y pasmemnieno
Ha caite kbsu.@mail.ru JlokanpHbeie HOpMmaTuBHBIE akThl KBI'Y. TecTtoBble 3amanus 1o
qucuuruiiHe «MeToibl MaTeMaTH4ecKoi (pU3MKM» HaXoasaTcs Ha caiite open kbsu.ru

OCHOBHBIMU TEISIMU OQJITEHO-PEUTHHTOBOM CUCTEMBI ATTECTAIINH SIBIISTIOTCS

- CTUMYJIIPOBAHHUE CHCTEMATHYECKON KOHTAKTHON M CAaMOCTOSATEILHON PaboThI
CTYyJICHTOB;

- CHIDKEHHE POJIM CyObEKTUBHBIX ()aKTOPOB B MPOIIECCE MPOBEIEHUS aTTECTAllMOHHBIX
MEPOIIPUATHH;

- MIOBBIIIEHUE COCTA3ATEIBHOCTH B 00pa30BaTEIbHOM IPOIIECCE;

- OIIpEJICIICHNE PEUTUHTA CTYJIEHTa B COOTBETCTBUU C €0 JTIOCTUKEHUSIMH;

- o0ecrieyeHne CUCTEeMaTHYECKOT0 KOHTPOJIS KauecTBa 00y4eHUsSI B COOTBETCTBHHU C
TpeboBanusiMu deiepanbHBIX FOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAH/IAPTOB BBICHIETO
o0Opa3oBaHusl.

banmnpHO-peWTHHrOBass CUCTEMa aTTECTAallMM CTYJIEHTOB IIPEAYCMAaTpUBAET IPOBEIACHUE
KOHTPOJIbHBIX MEPONPHUATHIA MO JIOTMYECKH 3aBEpIICHHBIM OJOKaM, IMKJIAM, pa3zieiaM, a TakkKe
MIPOMEKYTOUHAs arTecTanus B GopMe dK3aMeHa W/ niu 3auera (auddepeHIIMpoBaHHOTO 3a4eTa).


mailto:kbsu.@mail.ru

[lo guctmmmuuae «OnNTHKa» MPOBOIATCS  OaNIbHO-PEUTHHTOBBIE  KOHTPOJIBHBIE
MEpOTIPUATHS, BKJIIOYAIONINE TPOBEICHHE KOJJIOKBHYMa B YCTHOW ()OpME W KOMITBIOTEPHEIC
TECTUPOBAHUE CTYACHTOB. B paMkax OaluIbHO-PEHUTHHTOBBIX CHCTEMaxX aTTECTAIMH CTYJCHTOB
NPEIYCMOTPEHBI  MEpbhI, CTUMYJIHMPYIOIIUE TIOCCHICHUS 3aHATHH cryneHTamu. OlleHka
YCIECITHOCTA OCBOCHHS MPOrPaMMHOTO MaTepuaja CTYJSCHTaMH MPOBOJUTCS [0 MHOTOOATbHON
mkase (100 6.)

Jist onipeiesieHus KauecTBa OCBOSHHS 00yJaloNIMMHKCs y4eOHOT0 MaTepraa 1mo
JUCIATUTMHE MCTIONIB3YIOTCS CIICAYIONINE OIICHOUHBIC CPE/ICTBA.

Ne 1/ OrieHOYHbIE KpaTkas xapakTepuCTHKa OICHOYHOTO CpeacTB | [IpencraBieHue OIEHOYHOTO CPEICTBE
CpencTBa doHze
1 | KomnokBuym | CpeacrtBa KOHTPOJISL yCBOCHUS Bomnpocs o Temam

y4eOHOro MaTepuasa TEMbI
(IMTaKTUYECKOW €IMHMUIIBI),
OpPraHM30BaHHOE KaK yueOHOEe 3aHATHE
B BHJIE COOECEIOBAaHUE MPEIO01aBaTEIIs
¢ oOyJaronmMucs

2 | Tecr CucremMa cTaH1apTU3UPOBAHHBIX @DoHJ TECTOBBIX 3aJaHUI
3aJJaHUi, 03BOJIAIOLIAs pa3MelIcHbl Ha
aBTOMATHU3UPOBATh NPOLENYPY 00pa30BaTEIbLHOM HIOPTAJIE
M3MEPEHUS YPOBHS 3HAHUI U YMEHUU KBI'Y http://lopen.kbsu.ru
o0yyaromerocs

MotuBanus | LleneBas nonbopka JaHHbIX,
(IMYHOCTHOE | XapaKTepHU3YIOIIUX y4eOHYIO
OTHOILIEHHE) | AKTUBHOCTh M MOTHBAITUIO
00yJaronmxcs

Texymuil KOHTPOJb YCIEBAEMOCTH UM IIPOMEKYTOYHOM aTTeCTallid CTYACHTOB IO
quciumuinie «ONTHKa» OCYILIECTBISETCSl B paMKaX OajuIbHO-PEUTHHIOBOM CHUCTEMBI , BEJICHHOH B
KBI'Y pemenunem YueHoro cosera By3a.

[To nucuumnuHe pa3paboTaHbl TECTOBBIE 3aJJaHUS], HA KOTOPBIE MOJIy4€H aKT IPUEMKH-CIadH.

5.1.1. KosunokBHymbI

B Tedenne cemecTpa mpoBOAATCS TPU KOJIIOKBHYMA.

No KomMrmerenuun u
- TEMBIL 9Tans! HOPMHPOBAHUS
KOMITCTCHIIHN
1 2 3



http://open.kbsu.ru/

[IpssMOnMHENHOE paCIIPOCTPAHEHUE CBETA OIIK -1,
[Mpunnun depma. OTpakeHue U MPETOMIICHHE CBETa Ha TIJIOCKOMN OIIK-2
cepuueckoit rpaHuile pasaena 1Byx cpea. Onrudyeckue mpudophl. Iepsbiii STamn
Onrtryeckasi MUKPOCKOTIHSL.

Wntepdepennys, mudpakius, nonspusanus ceeta. Marepdepenunonnsie | OIK — 1,
cxembl. UHTEepdepentus cBera. udpakuus ceera. [Ipunmun ['oiirenca- OIIK-2
®penens. Meron 3ou Openens. Judpakiys OpeHerst Ha KPyrioMm Bropoii atan
2| orBepcrun. Audpakuus Opaynrodepa Ha menu. JuppakuroHHas
pemerka. ludpakius peHTreHOBCKUX aydeit [lonsipuzanus cera.
EcrectBenHbli 1 MOJIApU30BaHHbIN cBeT. 3akoH Maitoca. [lonsipusanus
IIpU OTPAKEHUU U ITpesiomiieHnu. 3akoH bprocrepa. J[BoiiHOe
nmydyenpenomienue. Murepdepenns noaspu3oBaHHbIX JTy4eil.

TemnoBoe uznyuenue, pororddekr, napnenue ceera. Dpdexr Komnrona. | OIK -1,
B3aumoneiictBue cBera ¢ BemecTtBoM. Jlucnepcus cera. SBinenue | OIIK-2
HOpMaJbHOW W aHOMalbHOUW jmucniepcun. [lornomenue cBera. 3akoH | Tperui stan
Bbyrepa. TemnoBoe uznyuenue. PaBHOBecHOE TEIJIOBOE U3TydeHHE. 3aKOH
Kupxroga.l3nyuenne abcomroTHO depHoro Ttena. 3akoH Credana-
bonpumana. 3akoH cmemenuss Buna u ero cieactBusi. @opmyna Panes-
Jxunca. I'unore3a u popmyna [Tnanka s uznyderus. @orodddexr.
Opdext Komnrona. KopnyckysnsipHO-BOTHOBOM Tyaan3M.

MeToauueckue PE€KOMEHIAUHA IO MOATOTOBKE K KOJJIOKBUYMaM

[Tpy nOAroTOBKE K KOJJIOKBUYMaM MO JUCLUIUIMHE HEOOXOIMMO UCII0JIb30BaTh
COOTBETCTBYIOIIME Pa3/iesibl OCHOBHOM U JOIIOJIHUTEIBHON JIUTEPATYPBI, PEKOMEHJOBAaHHOMN
JIEKTOPOM Ha EPBOM 3aHATUH 10 TUCLUILIMHE. 3HAUUTENIbHYIO TOMOILb B IOJrOTOBKE K
KOJUJIOKBUYMY MOTYT OKa3aTh 3alMCcH (KOHCIEKThI) JIEKIIHU, KOTOpbIE TPOBOAMINCEH BO BpeMs
ayJIMTOPHBIX 3aHATUH IO AUCUMILIMHE. B KOHIIE KaXka0i TEMBI 10 JaHHOW JUCLMUILINHE
CTYJEHTaM IPEAJaratoTcsi KOHTPOJIbHBIE BOIIPOCHI, KOTOPBIE KPATKO pacCMaTpUBAIOTCS M1OCIIE
JEeKIMU 1 OoJiee IeTaabHO pa30uparoTcs Ha MPAKTUYECKUX 3aHATUAX. [Ipu moaroroBke k
ouepeIHOMY KOJUTIOKBUYMY 11e1eco00pa3Ho 00pamaTbes K 3TUM KOHTPOJIbHBIM BOIIPOCAM.

[Tpu moAroToBKe K KOJUIOKBUYMY PEKOMEHAYETCS MOCEIIeHNE KOHCYIbTaIlH,
IIPOBOAMMBIX MPENoaBaTesieM, a Takke oOpallleHue K cailTy npenoaasarens. CTyJeHThI Yepes
WHTEepHET UMEIOT JOCTYI K y4eOHO-METOANYECKUM U3/IaHUsIM BEAYIIUX By30B Poccun.

Kputepuy onieHHBAHNS HA KOJLIOKBUYMAX

Bo Bpemst ycTHOTO onpoca Ha KaKJOM KOJUIOKBUYME CTYAECHT MOKET IOJIYyUUTh 10 15
6ayutoB. [Ipu 5TOM Oo1IeHMBAETCS :

- BJIAZICHHE TEPMUHAMHU, IOHATHAMM, IPUHLIUIIAMU TEPMOJIUHAMUKH TUCIIEPCHBIX CUCTEM;

- ICHOCTb, YETKOCTb U JJOKA3aTEeIbHOCTh U3JI0KEHUSI OTBETOB Ha BOIIPOCHI;

- CHCTEMHOCTb 3HAHWW, YMEHUI U HABBIKOB I10 TEME.

Ilo uroram ycTHOTO Onpoca Ha KOJJIOKBUYME CTYIEHTY BBICTABIISIETCA !

a)14-15 Gannos, ecinu BiIaJeeT B IOJIHOM 00beMe MPOrpaMMHBIM MaTepuaioM, BEBIHECEHHBIM
Ha KOJUTOKBUYM, JIOCTaTOYHO TITyOOKO OCMBICIIMBAET TeMY (pa3/iell), MCUepIbIBaIOIIe OTBEYAET Ha
BCE BOIMPOCHI, BBIJIENSIET IIPH 3TOM CaMO€ CYIIECTBEHHOE, YMEET aHaIM3UPOBaTh, CPABHUBAET,
KJIaccu(puIuUpoBaTh, 00001aTh, KOHKPETU3UPOBATh U CUCTEMATH3HPOBATh POrPaMMHBIN MaTepHal,
YEeTKO (POPMHUPYET OTBETHI;

6)12-13 GanoB, ecau BiajeeT y4eOHbBIM MaTEpUaIoM, BHIHECEHHBIM Ha KOJIJIOKBHYM ITOYTH
B MIOJIHOM 00beMe (MMEroTCs MpoOesbl B 3HAHUAX TOJIBKO B HEKOTOPBIX, 0COOEHHO CIIOKHBIX
BOIIPOCAxX); CAMOCTOSITENIEHO M OTYACTH MPU HABOALIMX BOIIPOCAX JAET IOJHOLEHHBIE OTBETHI HA
BOIIPOCHI; HE BCET1a BhIJIESIET HanboJee CyeCTBEHHOE, He JOIYCKAeT CEPhe3HbIX OINOOK B
OTBETaX.




B)9 — 11 GannoB, ecinu Bi1ageeT OCHOBHBIM 00bEMOM 3HAHUI 110 TeMaM KOJJIOKBHUYMa,
HPOSIBIISIET 3aTPYIHEHHS B CAMOCTOSTENIbHBIX OTBETAX, IOMYCKAeT HETOUHbIE (POPMYIUPOBKH, B
npoliecce OTBETA JO0MyCKaeT OMIMOKU MO CYIIECTBY BOIPOCA.

r)5-8 OaJJI0B, €CITi HEe OCBOMJI 00s13aTeNIbHBI MUHUMYM 3HAHUH MpeMeTa, He cnoco0eH
OTBETUTDH HA BOIMPOCHI AaXK€E MPU AONOJIHUTENBHBIX HABOASIINX BOIIPOCAX.

I[)€CJIA OTBETHI CTYEHTA M0 y4eOHBIM MaTepHaja KOJNIOKBUYMa OLIEHUBAIOTCS KOJIMYECTBOM
OarioB MeHee 4, TO CTyJeHTY BbicTaBisgercs ) 6aios.

5.1.2 TecroBble 3axanus (Ilpusoxkenue)
IIpuMmepHoOe coaepkaHue U CTPYKTYPA TECTOBbIX MAaTEPHAJIOB

1 peiiTuHr
1. IIpupona ceeta
2. OtpaxkeHune u IpeJoMIIeHe cBeTa. 3epKaia. JIMH3EL
3. OnTrueckas cucteMa riasa. Onrudeckue mpruOopkl, BOOPYKAIOIIHE TTas3.
4. UnTepdepennms ceera
2 pedTuHr
1. ®oromeTrpust
2. Mucnepcus cBera
3. [lornomenue ceeta
4. Mudpakums cBeTa
3 pedTuHr
1. TemoBoE U3NyYEHUE
2. aBnenune ceeta. ®otordhdext
3. OnTHueckre KBaHTOBBIE T€HEPaTOPHI (J1a3ephl)
4. Ilonsipuzauus cBera

1. 3a0anue {{1}} T3 Ne 1

ITo COBPCMCHHBIM NPCACTABIICHUAM CBCT IIPEACTABIISACT coboit
0 mexanmdeckue BonHbI M oTok kxBaHTOB V] BOIHOBOM mponecc

2. 3aoanue {{2 )} T3 Ne 2

CXOJICTBO MEX/Ty CBETOBBIMU M PAJAMOBOIIHAMU BBIPAYKAETCS B TOM, YTO OHU HMEIOT
M oxuHaKoBYIO npupoay [1 0AMHAKOBYIO IIPOHUKAOIIYIO CIIOCOOHOCTh
[J oIMHAKOBO BBIpOKCHHBIC KBAHTOBBIC CBOMCTBA

3. 3a0anue {{ 3 }} T3 Ne 3

CXO0JICTBO MEXJ1y CBETOBBIMU U PAJMOBOJIHAMU BBIPAKACTCS B TOM, YTO OHU UMEIOT
[ 0aMHAKOBYIO IIPOHHUKAKOIIYIO CIOCOOHOCTH Y] 0JIMHAKOBYIO CKOPOCTH
[J oIMHAKOBO BBIPOKCHHBIC KBAHTOBBIC CBOMCTBA

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

[TepBoe U3MepEHNE CKOPOCTH CBETA B IPYTHX CPENAX OCYIECTBHII:
O ®uzo M dyko [ Pemep [J Maiikenscon [ Tanueii

5. 3aoanue {{ 5} T3 Vo 5

93. 3aoanue {{ 81 }} T3 Ne 81
Haiitn ocBemeHHOCTh Ha MOBEPXHOCTH 3eMJIH, BBI3BIBAEMYIO HOPMAJIBHO MaJatOIMMU COTHEYHBIMH JTyYaMH.

Sipxocts Comtua pasna 1,2 -10° kw2, paccrosimne ot 3emmu g0 Connna - 1,5 <10 m, paguyc Comuua

6,95 -10°.

|:|16-104m<;|:| 6-10° nk; [ 1,2-109 ak; M 8 -10" nx
94. 3aoanue {{ 82 }} T3 Ne 82

OnpezennTe CBETUMOCTh 3KpaHa ¢ Kod(duientoM orpaxerns 0,8 u miomaasio 2 + 1,5 M2, na koTopsiit

ajiaeT cBeToBOM moTok 150 M.
O 75 nv/m?; O 50 mw/m?; M 40 mw/v?; O 25,2 mv/m?
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95. 3aoanue {{ 83 }} T3 Ne 83
W3mepuTeneM OCBEIEHHOCTH SIBJISIETCSL:
M mokemerp; L1 sprkomep; [1 porokonopomerp; [1 mupomerp

96. 3aoanue {{ 84 }} T3 No 84
Enuuuma u3MepeHns: OCBEIEHHOCTH 3TO:
O xampena; M mokc; (0 momen
97. 3aoanue {{ 85 }} T3 No 85
Enunmuia u3MepeHnst CHIIBI CBETA 3TO:
O nromen; [J moxc; M kanpena
98. 3aoanue {{ 86 }} T3 Ne 86
Enunuma u3sMepeHus CBETOBOTO TIOTOKA 3TO:
O xangena; M mromen; O mokc
99. 3aoanue {{ 65 }} T3 M 65
Enuuuia u3sMepeHus CHIBI CBETa HCTOYHHUKA B (POTOMETPHH:
O Jromen; [ JIroke; M Kanpena; (1 Barr; (I [Ixoyns
100. 3aoanue {{ 66 }} T3 Xe 66
Enunuia u3sMepeHus OCBEIIEHHOCTH B (POTOMETPHH:
O Jromen; M JTroke; [ Kanpena; [ Barr; [ Txoyns
101. 3aoanue {{ 67 }} T3 Ne 67

Enunuiia u3MepeHus: CBETOBOTO MOTOKA B (DOTOMETPHH:
M Jlromen; [ JTroke; [ Kannena; (] Barr; [0 Jxoyiib

3aganus 175 J1a00paTOPHBIX 3aHATHI

JlabopaTopHbIl NPaKTUKYM SIBISETCS BaXXKHBIM JJIEMEHTOM OOy4YeHHs, T.K. MPUBHUBAET
HaBBIKM CaMOCTOATENBbHOM paboThl Ha pa3jiMyHOM J1abOpaTOpHOM OOOPYHOBAaHHMM U YMEHHUE
M0JIb30BATHCS PA3NIUYHBIMU TPUOOPAMU U HHCTPYMEHTaMHU.

Ilpumep munoeoii nabopamopnoii pabomsl «Pa3paboTKa TOMOIOTUH TACCUBHBIX
anemenToB 1C.»

L{enbro maHHO pabOTHI SABISETCS pa3paboTKa TOMOJIOTHH TACCHBHBIX 31eMeHToB VIC: pe3ucTopos.
Memoouueckue pekomenoayuu

Beinonnenue kaxxaoi 1abopaTopHOi pabOThI CKIIAABIBACTCS U3 CIEAYIOIIMX 3TAIOB.

1. CamocrosiTenbHasi MOJATOTOBKA CTYAEHTOB K padote. Ilepen Hauanom paboOThl CTYIEHTHI
JOJDKHBI 4ETKO IMPEJICTaBIATh cebe I1eab padoThl, 3HATh CYLIHOCTh OXKHUIAEMBIX Ppe3yJbTaToB.
CTyneHThl, He TOATOTOBUBIINECS K pabOTE K BBIMOJIHEHNUIO paOOTHI HE TOITYCKAIOTCS.

2. Pacdyer TEXHOJOTMYECKMX pPEXKUMOB IIpollecca HOHHOW HMIUIAHTAlMU..DTOT ATall
OCYIIECTBIISIETCS] B COOTBETCTBUU C METOJUUECKUMH YKa3aHUSIMH, KOTOpPbIE COAEPKATCS B ONMHUCAHUU
K Kaxaoi pabote. JlabopaTropHble CTYyJEHT MOXET HayaTh TOJBKO TOCIE coOeceloBaHUs C
npernojaBaTesieM U MOJTy4YeHHs] COOTBETCTBYIOLIETO I0TyCKa.

[Ipu pabGote B mnabopaTopuu HEOOXOAMMO CTPOTO BBIMIOJHATH BCE MPAaBHJIAa TEXHUKH
0€30MacHOCTH U yKa3aHUs IpernoaaBaTess.

3. CocraBnenue oTueTa O mpojenaHHOW pabore. K ordery o BbINosHEHHOH paboTe
IPEIBbABISAIOTCS CleayoIIre TpeOOBaHUS:

OTueT AOKEH COAEp)KaTh HCUYEPNBIBAIOIIME JaHHbIE, KaK O Iedd paldoThl, TaK U O

pe3ynbpTaTax.

4. Tlocne mpeAcTaBICHUsT OTYETa CTYIEHT JOJDKEH MMEeTh, KaKk MHHMMYM, IIOBEPXHOCTHBIE
3HAHUA 0 KOHTPOJIbHBIM BOIpPOCaM K padoTe, UMEIOUIMMCS B METOJUYECKHX YKa3aHUIX, U €My
BBICTaBIIsIETCS Oa1, KOTOPHIM OLIEHEHA JJaHHasl JJabopaTopHas padora.
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IIpoMeskyTOUHasi aTTeCTALUSA

[IpumepHBIil mepedeHb BONPOCOB HA 3a4ET

1.IIpssmonuHeiHOE pacpocTpaHEHUE CBETA

2. ITpunuun ®@epma.

3.0TpaxkeHue 1 NpeoMIIeHHE CBETa Ha MJIOCKOW cepruecKoi rpaHulle pa3/ena AByX Cpell.
4.0nTruyeckue mpuoOpHI.

5.0nTudeckasi MUKPOCKOIUS.

6. Unrepdepenuus, nudpakuus, moaspu3anus cBeTa.
7.NaTepdepeHIIMOHHBIE CXEMBI.

8.UuTepdepenuus cpera.

9. ludpaxius cera.

10. ITpunuun I'tolirenca-dpenerns.

11.Meron 30ou ®penens.

12. Iudpakuus Openens Ha KPYrioM OTBEPCTHUH.

13. Iudpakuuss @payarodepa Ha mienu.

14.Indpakuronnas penerka.

15.Iudpakums peHTreHOBCKHX JIydei

16.1Tonspuzanus cBera.

17.EcTecTBEHHBIN U MOJIIPU30BAaHHBIN CBET.

18.3axon Mautoca.

19.ITonstpu3anius nNpu OTPaKECHUU U TIPEITIOMIICHUH.

20.3akoH bprocrepa.

21./1BoitHOE JIy4enpeToMIICHHE.

22 .NuTepdepeHIius noasipu30BaHHbIX JTy4eH.

23.TemnoBoe uznydenue, pororddexr, naBienue ceera. Dpdexr Komnrona.
24 B3aumojeiicTBre cBeTa ¢ BemecTBoM. [lucnepcus ceera.

25.51Bnenue HOpManbHOM M aHOMaNbHOM aucnepcud. [lornomenue cera. 3akon byrepa.
26.TemoBoe n3nyueHue. PaBHOBECHOE TEIIIOBOE U3ITyUEHUE.

27.3akon Kupxroda.

28. M3nyuenue abcomoTHO yepHoro Tena. 3akoH Credana-bonbimMana.
29.3akon cMmenienust Buna u ero cnencteus. @opmyna Panes-Jxxunca.
30.I'unote3a u ¢popmyna [lnanka qis uznydenus. Poroadpdexr. dpdexr Komnrona.
KopnyckynisspHO-BOITHOBOM Ayaliu3M.

METOQI/I‘ICCKI/IB PEKOMEHIANWH 1O NMOJATOTOBKE K NMPONEAVPE OCYHIECTBJICHUSA

IPOMEKYTOYHO ATTECTANNUN.
B KBI'Y geiictByeT 6amuibHO-pEUTHHTOBAs CUCTEMA aTTECTAllMK CTyIeHTOB. OlleHKa

YCIELHOCTH OCBOEHHUS ITPOrpaMM MO JUCIUIUIMHAM OCYILECTBISETCS B X0/1€ TEKYIIETO (B
TOM YHCJIe PYOEKHOIO KOHTPOJIS), @ TAKXkKe MPOMEXYTOUHOM (CECCHOHHOI) arTecTanuu . B
X0JIe TeKyIIel arTecTauu (BbIIOJHEHUE HHIMBUYaIbHBIX KOHTPOJIBHBIX 3aJJaHH,
TECTUPOBAHUE, KOJUIOKBUYMBI U Ap.) IPOBOJUTCS KOHTPOJIb YCBOEHUS IIPOIPAMMHOTO
MaTepHaia 1o TeMam, pas3jieiaaM U COBOKYITHOCTH BOIIPOCOB MO AucuuIuivHe. Bo Bpems Takoi
aTTeCcTalluy Iperno/aBaTesb OLEHUBAET B KaKOW Mepe 00yJaroluiics n3yuni
3aMJIaHUPOBAHHYIO K MPOBEPKE YACTh MPOTrpaMMbl IO TUCIUIUIMHE U HACKOJIBKO JI€TaIbHO
3HAET TOCTAaHOBKY 3aJauu (BOIpoca), HAMEUEHHBIN IIJIaH PEIIEHUs ATOM 3a7ja4l, BBIBOJ
OCHOBHBIX COOTHOIIEHUH ((hopMyIl, ypaBHEHUI) U MOXKET IPOBOAUTH UX aHAJIM3.

K[!HTCQI/II/I OICHVUBAHWN MOTHUBAIINH !JII/I‘IHOCTHOFO OTHOI[ICHI/IH)

B TedyeHne cemecTpa TpHKIBI (U€pe3 Kaxka0€ TPETh CEMECTPA) IPOBOJUTCS OLIEHUBAHUE
MOTHUBAIMK (JIMYHOCTHOT'O OTHOILIEHHS) 00yYaroIIerocst K OCBOEHUIO IPOrpaMMHOT0 MaTepHana
no aucuuiuinHe. [Ipu 3TOM CTyIeHT MOXKET MOIY4YUTh COOTBETCTBEHHO 3,3 1 4 Ganos (Bcero 10
0au10B 3a ceMecTp). banibl BEICTABISIFOTCS TPENOIAaBaTENEM C yU4ETOM Y4eOHONU aKTUBHOCTH
00yyYaroImerocsi, B TOM 4HCJI€ CBOEBPEMEHHOT'O BBIITOJHEHHSI KOHTPOJIBHBIX MEPOIPUATHIA, TIO
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UTOraM KOHTAKTHOM paboThI ¢ TpernogaBaresiemM, npeacTaBicHue pedepaToB, 3¢ce U IPYrux
MaTepUaioB MPENOaBaTeIo.

[Mocrne kaxaoro sTamna (Bcero 3) 0aIbHO-PEUTHHIOBOM aTTECTAI[MH PETIO1aBaTEe b
NPUHUMACT PEIICHUE O BBICTABICHUH YKa3aHHBIX 0aiioB (3,3 U 4 1Mo MPUHIKITY 3a4TEHO -
HE3a4TeHO 0e3 mepexo/a K MEHbIIUM Iudpam).

6.MeToanyecKue MaTepUabl, onpee/siomue Npoueaypbl OLeHUBAHUSA 3HAHU, YMEHUH,
HABBIKOB M ONBITA 1eATEJILHOCTH
OcHOBHBIE TIPOILIETYPHI IO OLIEHKE 3HAHHN, YMECHHI U HABBIKOB 10 TUCIUIUIMHE
«OnTHKaY, OCYIIECTBISIOTCS B COOTBETCTBHH ¢ [lo0KEeHnEM 0 0aIbHO-PEHTUHTOBOM
cucteme (bPC) arrecranuu oOyuaroniuxcs 1o o0pa3oBaTeabHbIM IIPOrpaMMaM BbICILIETO
o0Opa3oBaHusi — TMporpamMMm OakalaBpuara, IMPOTPaMM CHEIHAIUTETa W TPOTPaMM
MarucTpaTypbl Kabapauno-bankapckoro rOCyJapCTBEHHOTO YHUBEpCHUTETA
uM.X.M.bep6ekoBa (kbsu@mail.ru JlokansHbie HOpMaTHBHBIE aKThl KBI'Y).

B IMonoxxenunu o bPC onpenenensi :

- BUJBI M (DOPMBI aTTeCTaINH,

- IOPSAJOK AOITYCKA U IMIPOXO0KICHMS IPOMEKYTOYHOM aTTECTALINH,

- 0TpaboTKa TeKyIleH, pyOeKHON, MPOMEXYTOYHOM aTTECTallui U OTYUCICHUE U3
00pa30BaTebHOM OpraHu3anu,

- IOPSAZIOK OpraHU3alMy, IPOBEACHUS U MPEJCTABICHUS PE3yJIbTaTOB OaJlIIbHO-
PEUTHHIOBBIX MEPONPUATHH,

- OpraHu3anus KOHTPOJIS IPOBEACHUS OAIbHO-PEUTHHTOBBIX KOHTPOJIBHBIX
MEPOIIPHUATHH,

- 0COOCHHOCTH OpraHU3alMK U IPOBeIeHUs OaIbHO-PEUTHHIOBBIX KOHTPOJIbHBIX
MEPOIPUATHN 111 UHBAJIUIOB U JIALL ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBS,

- oopmIIeHHE, YUET U XpaHEHUSI HOPMAaTHUBHOM JIOKyMEHTALIUU.

B npunoxenusix [lonoxxeHns npuBeaeHbl 00pa3iibl BEAOMOCTH Y4eTa pe3yJbTaToB
TEKYILEro U pPyOeXHOro KOHTPOJIsS YCIIEBAEMOCTH, a TAK)KE 3a4€THON U 3K3aMEHAIMOHHON
BEJIOMOCTH.

Tabéamna 7.
PesynbTaThl ocBOEHUS y4eOHOM NUCHUIUIMHBI, OAJIEXKAIe TPOBEPKE

Pe3ynbpTatel OcCHOBHBIE MIOKA3aTeNn OLICHKU Pe3ysibTaToB | Bua onenounoro
oOyueHusi(KoMIeTeHInY| o0yueHus MaTepuaia

- CHOCOOHOCTBIO | 3HAaTh: OCHOBHBIE IMPAaBOBBIE U ATHUECKUE 1.Konnoksuym
MIPEACTABIATh HOPMBI TIPU OIIEHKE IOCJIEACTBUI CBOEH (Yernslit ompoc o
aJICKBaTHYIO npo¢eCcCuOHANTBHON IEATETbHOCTH; TEMaM)
COBPEMEHHOMY YPOBHIO | YMETb:  CaMOCTOSITEIbHO  OCYHIECTBIIATH | 2.BbinonHeHue
3HAHUU HAay4yHYIO | TIOMCK, XpaHEHWe, O0OpadOTKy ¥ aHauu3 | MPAKTHYECKUX padoT
KapTUHY  MuUpa  Ha | HHGOpMAIUU U3 PA3IUYHBIX UCTOYHUKOB U | 3. TectupoBaHme
OCHOBE 3HaHus | 0a3 JAaHHBIX c ucroinr3osagueM | 4.Ilocemtenue 3aHITUN
OCHOBHBIX TIOJOKEHUH, | HHPOPMAIIMOHHBIX,  KOMIIBIOTEPHBIX U | 5.0K3aMeH
3aKOHOB U METO/IOB | CETEBBIX TEXHOJIOTHUM;
€CTECTBEHHbIX HayK U | Bianers: MeToAaMu u crocobamu
matematuku (OIIK-1). CaMOCTOSTENIEHO npuooperarhb "

HCII0JIb30BaTh B MPaKTUYECKON

NESATETLHOCTH HOBBIC 3HAHHWS W YMEHHUS, B

TOM 4YHCIE€ B HOBBIX OO0NacTAX 3HAHUU,

CBSI3aHHBIX c MIPOCKTUPOBAHUEM

3JIEKTPOHHBIX YCTPOUCTB, HaBbIKAMH PaOOTHI C

KOMITBIOTCPHBIMU  IIpOTrpaMMaMu  IIJId  CO3JaHMAA,

pENaKkTUPOBaHUS W OGOPMIICHHSI YCPTEKEH H
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KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM
JIOKyMEHTAIUH.

7. YueOHO-MeToauYecKoe odecnevyenne JTUCHUUIIIMHBI (MOXYJIs1)

OcHoBHas JuTepaTypa

1.CasenneB U.B. Kypc o6meit ¢pusuxu. T. 1-3. M. «Jlauby . 2006.

2.Martgees JI.H. Kypc obmeii puzuku. T. 1-5. M. «Bsicmas mkona» 1976-1983.
3.B.A.Anemkeuu. OnTuka. 2010

4.1".C.JIannc6epr. Ontuka.2010.

5.JlabopaTopHbIil MpakTUKyM 10 onTuke. Y4uebHnoe nocodbue. C.-Ilerepoypr. U”TMO.2012

4. Tpy6enkosa C.B. ®usuka. Bonpocs u otBeTh. 3anaun-pemenus. Y.7,8. Konebanus u BOITHBL.
I'eomeTpuueckas u BoaHoBas ontuka. ®usmariut.2005.

5.E..byrukos. Onruka. 2011.u3a-Bo Jlanb

JlonoJIHUTeIbHAS JTUTepaTypa

1. CusyxuHn /[.B. Kypc oOmieit pusuku. T. 4

1.H.M.I'omxaes. Ontuka.2007

2.C.K.CradeeB u ap. OcaoBsl ontuku. [Turep, 2006

3. Tpodumona T.U. Kypc duzuxu. M. «Akanemus». 2008.

4.Acraxos JI.B. lllupokos FO.M. Kypc ¢usuku. T. 1-3. M. «Hayka». 1983.
5.PemuzoB A.H., [Toranenxo A.S. Kype dusuku. M. «/Ipodar. 2004.

6. Tpodpumona T.M. Kpatkuii kypc pU3UKH C TPUMEPaMH pEIICHUs 3a/1a4.
yuebHoe nocooue. M. «KKHOPYC» 2007.

IMepuoanveckue u3TaHus

Kypnansl: Yenexu puznyeckux Hayk, OnTuka 1 MUKpockonust, HaHO 1 MUKpOCHCTEMHas TEXHHKA.

HNHuTepHeT-pecypcsl
L.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 [D=769
5.9BC IPR books (www/iprbookshop.ru), nunensnonnsiit noroop Ne2749/17 ot
20.03.2018 .
6.9bC «Koncynbrant ctynenta» (Jorosop Nel22 CJI/09-18 ot 17.09.2018 1.)

CoBpeMeHnHble TpodeccroHalibHbIe Oa3bl JTAHHBIX

Ne HaunmeHnoBan Kparkas xapakrepucTuka Anpec caiita YcaoBus
n/m He YJIeKTPOHHOT O aocTyma
pecypca
1. 9BJ PT'B OnextpoHHbie Bepcuu 885898 nmomHbIx http://www.diss.rsl ABTOpHU30Ba
TEKCTOB JWcCepTalnii U aBTopedepaToB u3 .Iu HHBIN J0CTYI U3
(dhonma Poccuiickoii rocynapcTBEHHON OoubmmoTeku
OnbIMoTeKH (x. 112-113)
2. «Web of ABTOpHTETHAS TIOTUTEMATHYECKAS http://www.isikno Joctyn mo
Science» (WOS) | pedepatuBHO-OnbIuorpadpuaeckas u wledge.com/ IP-anpecam KBI'Y
HayKoOMeTpH4ecKas 0a3a TaHHBIX, B KOTOPOH
MHAECKCHPYIOTCS 0K0JI0 12,5 ThIC. )KypHAIOB
3. Sciverse PedeparuBHas u ananuTHYeckas 6aza Joctyn no
Scopus JAHHBIX, COAepIKaILIas http://www.scopu | IP-ampecam KBI'Y
H3/1aTeIbCTBA 21.000 peueH3upyeMBIX KYPHAJIOB,; s.com
«Onp3eBup. Hayka | 100.000 kuur; 370 KHMXKHBIN cepyii
U TEXHOJIOTHHY (TIpoA0ImKAIOINXCSI U3TaHUI );
6,8 MITH. ZIOKJIQJI0B U3 TPYIOB
KOoH(epeHIui
4. Hayunas OnexTpoHHas OMOIMOTEKa HAYIHBIX http://elibrary.ru [ToHbI#
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http://www.omicron.de/en/home
http://www.rusnanonet.ru/equipment/
http://www.nanoobr.ru/traininq/courses/detail.php%26%20ELEMENT_ID%3D769
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&amp;product=WOS&amp;search_mode=GeneralSearch&amp;preferencesSaved
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http://www.scopus.com/
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http://elibrary.ru/

3JIeKTPOHHAS MyOJMKALMHA - TOJHOTEKCTOBBIE BEPCUH JOCTYII
onoanorexka (HIb | okono 4000 unoctpanusix u 3900
POODON) OTEYECTBEHHBIX HaYYHBIX KYPHAJIOB,
pedeparsl myosmkanmid 20 ThICSY )KYPHAJIOB, &
TaKXKe OMHCaHM 1,5 MITH. 3apyOeKHBIX U
POCCHHCKHX AUCCEPTALUM.
2800 poccHiiCKUX KypHAIOB Ha
6e3B03Me31HOI OCHOBE
5. ba3a nanHbIx HanmonansHast nHGOPMAIMOHHO- http://elibrary.ru ABTOpH30Ba
Science Index aHAJIMTHYECKAasl CUCTEMA, aKKyMYJIHPYIOIIas HHBIH JIOCTYII.
(PUHII) Oosee 6 MUIUTHOHOB MYOIUKAIMA POCCHICKUAX [lo3Bonser
aBTOPOB, a TaKkKe HHPOPMALHUIO 00 UX JIOTIOJHSATD U
nuTUpoBanuu U3 6osee 4500 poccHicKUX YTOYHSATH
JKYPHAJIOB. CBEJICHUS O
My OIUKAIUSIX
yuenbix KBI'Y,
MMEIOIINXCS B
PUHII
6. Haunonanbn OObeMHEHHBIN 3JIEKTPOHHBIN KaTaior https://H36.pd Hoctyn ¢
asi J1IeKTPOHHAS (hOHIOB POCCHICKHUX OMOIMOTEK, COAEpKATHN ANEKTPOHHOTO
ondamorexka PI'b | 4 331 542 »nekTpOoHHBIX JOKYMEHTOB YUTAJILHOTO 3aJ1a
00pa3oBaTeIHLHOTO ¥ HAYYHOT'O XapakTepa Mo OubIMOTEKH
pa3sNUYHBIM OTPACIsAM 3HAHUI KBI'Y

MeTtoauyeckue yKazaHus 10 NPOBeAEHUIO YUeOHBIX 3aHATHI U OPraHu3aluu
CaMOCTOSITE/ILHOM PadoThI CTY/IEHTA.

MeToauueckue PEeKOMEHIAUU K YTCHUIO JeKIUH 1 opranmsanmum

CaMOCTOSITE/IbHOI Pa0doOThHI CTYI€HTOB.

Metoauueckue peKkoMeHaluy 00LIEro XapakTepa o MPOBEIEHUI0 yUEOHbIX
3aHATUI U OpraHU3alMHN CAMOCTOSATENIBHOM pabOoThl CTYIEHTOB JOCTATOUYHO XOPOIIO
pa3zpaboTaHbl MHOTUMHU OTE€YECTBEHHBIMH U 3apyO€KHBIMU aBTOPAaMH, B TOM YHCJIE C YUETOM
KOMITIETEHTHOCTHOTO 110/IX0/Ia IIPU OpraHU3allui 00pa30BaTEIbHOTO MPOoLecca, OCHOBAHHOTO
Ha JIeATeIbHOCTEN MOJIENIN MTOATOTOBKH BBIITYCKHHMKA By3a. XapaKTEpPHOH 0COOEHHOCTHIO
peanu3alyy AesiTeIbHOCTHOM mapagurMbl 00pa30BaHUs SBISETCS YMEHBIICHNE
TPYAOEMKOCTH ayJJUTOPHOU pabOThl U COOTBETCTBYIOLIEE MMOBBIILIEHUS TPYAOEMKOCTH
CaMOCTOsTeNIbHON paboThl. Pabounit yueOHbIH miaH 1 6akalaBpoB MO HAlpaBJICHUIO
MOJATOTOBKU «DJIEKTPOHMKA U HaHoAekTpoHukay B KBI'Y, npexgycmarpuBaer 00beM
KOHTaKTHOM paboTbl ~47% oOT 0011el TpyJ0eMKOCTH AUCHUIUIMHAPHONW NOAroToBKHU. 1o
quctuminHe «ONTUKa», yaeOHBIN J1aH, BBIACPKUBACTCS IT0Ka3aTelb. B Takux ycnoBusx
UMEET MECTO MOBBIIICHUE POJIU, 3HAYMMOCTH U 00BEMOB CaMOCTOATENBHOMN paboThI
CTYJEHTOB, IPU U3yYEHUH JAHHOW JUCHMILTUHBL B TO *e BpeMs yueOHasi (KOHTAKTHas)
paborta, mo-npexxHemy, 10JKHa, 0€3yCIIOBHO, BHITIOJIHATH CHCTEMOOOPA3YIOILYIO POJIb,
o0ecrieunBast peryJIipHOCTb U IIEJIEBYIO HAPaBICHHOCTh 00pa30BaTEIbHOHN J1€ATEIbHOCTH
10 TaHHOU JUCLUIIIINHE.

OcCHOBHBIMHU (pOPMAaMU OpPTraHU3AIMH YUEOHBIX (2yTUTOPHBIX)3aHATHHA MO JUCIUTUINHE
«OnTuKay SBISIOTCS JIEKIUH, TPAKTUYECKHE U J1a00paTOpHbIE 3aHSTHUS.

[Tpu moAroTOBKE JEKIMOHHBIX 3aHATHIA MPENoaBaTelb JOKEH ONPeeIUTh eI U
3aJ1a4M JIeKIMH, pa3padboTaTh MJIaH MPOBEACHUS JIEKIIUH, OCYILIECTBUThH OI00P JIUTEPATYPhI
(03HAKOMJIEHHE C TEPUOAMYECKUMH U3JaHUSIMU IO TeMe JIEKIINI ), 0TOOp HEOOXOIMMOTr0 U
JOCTAaTOYHOTO 0 COJEPKAHHUI0 YUeOHOro Marepuana. JIeKTop onpenenser MeTobl, IPUEMbI
U CpEJCTBA MOAIeP)KaHUS HHTEpeca, BHUMAaHUS, CTUMYJIMPOBAHKS TBOPUECKOT'O MBIIIICHUS
CTYZACHTOB.

Jlexuusi AOKHA BKIIIOYATh B KAYECTBE ATAOB (POPMYITHPOBKY TEMBI JIEKIIHIA,
NepeveHb BOMPOCOB, U3JI0’KEHUE BBOJIHOM YacTH, OCHOBHOM YacTH, KPAaTKUE BBIBOJIBI 1O
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KOKJIOMY PacCMOTPEHHOMY BOIPOCY U PEKOMEHAAIMU JIMTEPATYPHBIX HCTOYHHUKOB IIO
u3NaraeMbpiM BompocaM. Eciau ouepenHoe 3aHSATHE SBISETCS MPOAOKEHUEM Ipeblaylen
JEKIMH, 1eJIecO00pa3Ho KpaTrko CcOpMyIupoBaTh MOJYYCHHBIE paHee pPe3yNbTaThl,
HEOOXOUMbIE JIsl TOHUMAaHUS U YCBOCHUS M3y4aeMbIX BOMPOCOB. B 3akitounTenbHON YacTu
JEKIMH JKeNaTeNIbHO 0000INTh Hanbosiee BaKHbIE M CYIIECTBEHHBIE MOMEHTBHI JICKIIHH,
cAenaTh BBIBOJBL, a Takke CHOPMYIHpPOBATH 3aJauyd A CaMOCTOSITENIbHON paboThI
CTY/ZICHTOB M YKa3aTh PEKOMEHyeMYyto nuTeparypy. LlerecooOpazHoil Takke OCTaBUTh BpeMs
JUIsL OTBETa Ha BOMPOCHI CTYACHTOB M BO3MOXHYIO TUCCKYCHIO 1O M3JI0KEHHOMY MaTepHany
HA JIEKLHH.

COI[ep)KaHI/Ie JICKIIMKU 110 HaHHOﬁ JUCHUIITIMHE  JOJIKHO  COOTBETCTBOBATH
JAUOTAKTUYCCKUM  IIpUHOUWIIAM, KOTOPbLIC o0ecneunBalOT COOTBETCTBHE  H3JIaraeéMoro
Mar€puralia HAydHO-MC€TOANYCCKUM OCHOBaM nez[aromquKoﬁ JACATCIIbHOCTH. OCHOBHBIMH U3
HUX ABJIAIOTCA HCJIOCTHOCTD , HAYYHOCTh, JOCTYIIHOCTH, CUCTCMATUYHOCTb U HATJIAAHOCTD.

9(1)(1)6KTI/IBHOCTB JCKOHMHM MOXCT OBITH IIOBBIIIEHA 3a CYET pPaiuoOHaJIbHOI'O
HCIIOJIb30BAHUEC TCXHUYCCKHUX CPCACTB. KoMImekTsl TeXHHYECKHX CpCaAcCTB H€O6XOI[I/IMO
I'OTOBHUTH K Ka)KﬂOﬁ JICKIIMH 3a6JIal"0BpeMeHHO, HC NIEperpyxasia M1 ayJuTOpPHUIO.

CymectByeT kinaccudukariys JEKIHA Mo TUIaM U METO/IaM UX IpoBeIeHUs (BBOIHAS,
YCTaHOBOYHAsA, MPOrpaMMHasi, 0030pHas, UTorosast u np.). [Ipu u3noxkeHuu MporpaMMHOTO
MaTepuaia o JaHHOW JUCIUIUIMHE Ha JIEKIMIX PEKOMEHIYETCS IMIUPOKOE HCIOJIb30BaHUE
cpeacTB  MH(OPMAMOHHO-KOMMYHHKAMOHHbIX — TexHonoruu (MKT) wu ayauo-
BUJICOTEXHUKU. [loaroroBka BUIAEO — JIEKIIMM COCTOMT B  IEPEKOJUPOBAHUH,
MEPEeKOHCTPYUPOBAHUM Y4eOHOW HH(pOpMAIMKM 1O TeMe B BU3yalbHYIO (opMmy Ui
NPEAbSIBICHUS CTYACHTAM 4Yepe3 TEXHHUYECKHE CPEACTBA OOYUYEHHUS WM CXEMBbI, PUCYHKH,
YEePTEXKH.

MeToauyeckue peKOMeH/ 1AM 10 MPOBeIeHUI0 MPAKTHYECKUX 3aHATHIA.
[IpakTuueckue 3aHATHS JOJDKHBI OOecrmeunBaTh (QOPMHUpPOBAHUE, TPEKIE BCETO,
KOMITOHCHTOB «YMCTb» 3aaHHbIX JUCHUIINIMHAPHBIX KOMHGTGHHHﬁ. HpaKTI/I‘-ICCKI/Ie 3aHATUA
M0 JTUCIUIUIMHE JOJDKHBI OBITh OPUEHTHUPOBAHBI, KaK MPaBUJIO, HAa peIlleHHE THIIOBBIX
(6a3oBBIX) 3amad, B Oyaymeld TpoPEeCcCHOHAIBHONW MACSTENHHOCTH C HCIOJIb30BAaHUEM
METOJIOB, METOAUK, (OPMYI, MOAXOA0B, AITOPUTMOB, MOJIENIel U MPOYHX, U3JOKEHHBIX Ha
JICKITUSAX B MaTepHaliaX, BRIHECCHHBIX Ha CAMOCTOSITEIILHYIO pa0oTYy.

[IpakTuyeckue 3aHATHA 1O JUCLUIUIMHE LEIecoo0pa3sHO MperycMOTpeTh (TpHu
HaJIMYUU BO3MOXKHOCTH) BO BCEX MOJIYJSAX M, KaK IPAaBHUJIO, CIEIYET HEMOCPEICTBEHHO 3a
W3YYEHHUEM JIEKIIUAX TEOPETUYECKUMM MaTepuaiaoM. [Ipum 3ToM OHM IpenuIecTBYIOT BblIaye
CTyJEHTaM 3a/laHuil Ha CAMOCTOSATEIbHYIO paboTy.

ITo mucuummbe «ONTHKa» OAHOM M3 TIVIABHBIX LeJded NpPaKTUYECKUX 3aHATUH
ABIISIETCA YIIIyOJIeHHE, 3aKpelJIeHHe U Hanbosiee OJIHOe YCBOEHUE TOr0 MaTepuana, KOTOpbIi
ObUT OCBEIICH Ha JICKIIUH WM 33J]aH JUI CAMOCTOSTEIIbHOTO N3YyUEHHUSI.

B xoxe mnpoBeneHHs MNPAaKTUYECKUX 3aHATUM IIPENOAABATENb I[IOMOraeT CTYAEHTaM
OBJIAJIETh HAYYHOW TEPMMHOJIOTHEH, CBOOOAHO ONEpUPOBATH €10, MPUMEHSTHh €€ NP aHaJu3e
TEXHOJIOTUYECKUX MPOLECCOB U3TOTOBJICHUS NPUOOPOB M YCTPOHCTB B HAHOUHKEHEPHH.

Yenex nmpakTHYEeCKUX 3aHATHI MO JUCHUILUIMHE 3aBUCHUT OT KadyecTBa MOATOTOBKH K
HEMY [penojaBarelss M CTyAEHTOB. lloAroroBka K  MPaKTUYECKUM  3aHATUSAM
MPEyCMaTPUBAET COCTABJICHUE MPOAYMAHHBIX IUIAHOB HMX TMPOBEICHHUS C YKa3aHUEM
PEKOMEHIOBAaHHOM JTUTEpaTyphl U OJ00P HATIISTHBIX TOCOOMIA.

Ha nmpakTuueckux 3aHATHI IperoaaBareib JOHKEH CO3/1aBaTh HEMPUHYKICHHYIO
00CTaHOBKY B ayAUTOPUH U OPraHU30BaTh 0>KUBJICHHBIH OOMEH MHEHUSMU, OJEMUKY U
JTUCKYCCHIO TI0 OCHOBHBIM BOIIPOCaM MpaKTHUUeCKuX 3aHsATHil. Heobxonumo pa3BuBath u
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noompATbL aKTUBHOCTb 06yqa}om1/1xc;1, ,Z[O6I/IBaTI:CSI HNX BHUMATCIIBHOT'O U KPUTHYCCKOI'O
OTHOIICHUA K BBICTYIIJIICHUIO COKYPCHUKOB.

AxTHBHas pa60Ta CTYACHTOB Ha NPAKTHYCCKUX 3aHATUAX ABJIACTCA OJHHUM U3
roKa3arejiei xopomeﬁ OpraHu3alvyu TaKHUX 3aHATHH. HpI/I 3TOM OYCHBb Ba’XKHO INOAJIMHHO
HAay4YHOC PCHICHUC HA MPAKTUYCCKUX 3aHATHUAX 3adav, CBA3aHHBIX C 00J1aCTBIO U BHUaM
HpO(i)CCCI/IOHaJIBHOI;’I ACATCIIBHOCTH BBIITYCKHHUKOB I10 HalIPpaBJICHUIO ITIOATOTOBKHU
((3JICKTpOHI/IKa 1 HAHOSJICKTPOHUKAY

8.MeTepuajibHO-TeXHHYECKOEe OOecniedeHue TN CIUIIINHbI.

JIEKIIMOHHBIE U TPAKTUYECKUE 3aHATHS IPOBOAATCS B ayIUTOPHIX, OCHAILICHHBIX
00opyoBaHuEM, 00ECIICUNBAIOIINM PEATH3AINI0 HHTEPAKTHBHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH, & TAK)KE CETEBBIM 000PYI0BaHUEM, MTO3BOJISIOIINM PEATH30BaTh BO3MOKHOCTH
00pa30BaTeNbHBIX TEXHOJIIOTUI M TEXHOJIOTHH OTIEPATUBHOTO JJOCTYIA K HHPOPMAIIMOHHBIM
pecypcam.

[To nucuumumne «OnTHKa» UMEEeTCs Kype BUAEO — JICKIIMU, OXBATHIBAIOIIUI BCE
MOTyJIH, BKIIFOYCHHBIE B IPOTPAMMY JTUCIIUILIHHEI.

[lepedyeHb MPOTPaMMHBIX MPOYKTOB BKJIFOYAET :

. [TpoxyxTert MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic
Edition Enterprise) moamucka (Open Value Subscription) Ne V 2123829;

. Kaspersky Endpoint Security Cranmaptabriii Russian Edition Ne muniensuun 17E0-
180427-050836-287-197;

. Academic MathCAD License

. Apxusarop 7z (6ecrnatHoe [10)

. [Tporpamma amst pa6oTsl ¢ pdf mybnukamusivu Adobe Reader (6ecrmatnoe [10)

. [Taker maTemaruueckoro ananuza SMath Studio (6ecrmatHoe I10)

. Cucrema nocrpoenne rpadukoB SciDAVis (6ecrmatrnoe [10)

. Cpena pa3paboTku BUpTyalbHbIX IpubopoB MyOpenLab (6ecinatHoe T10)

Cucrema nokansHoi cetr KbI'Y npenocTaBisieT BO3MOXXHOCTh OJTHOBPEMEHHOM pabOTHI
00JIBIIIOr0 KOJIMYECTBA MOJIb30BaTeNeH KakK B JIOKAJIbHOW CETH By3a, TaK M 4epe3 CeTh
«HTEepHETY» C cOOMI0IeHnEeM TpeOOBaHM HHPOPMAIIMOHHON O€30MTaCHOCTH U OTPpaHUYEHUEM
JocTyna K MHpopMaruu. DIeKTpoHHas HHPOPMaLMOHHO — oOpa3oBartesnbHas cpea KbI'Y
MO3BOJISIET OCYIIECTBIIATh Pab0OTy 00yUaroImMXCcs U3 JIFOOOW TOUKH JOCTYIMa, B TOM YUCIIE U3BHE
BY3a.

Oco0eHHOCTH peanu3aiuy AUCHMNINHBI JIJI51 HHBAJTWIOB W JIHUIL C
OIPAHMYEHHBIMH BO3MOKHOCTSIMY 3710POBbS

JI1st CTYI€HTOB € OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbsI CO3/1aHbI CIIEIUAJIbHBIE
yCIOBUSA JUId TOJydyeHHs o0pa3oBaHMsA. B 1ensx AOCTYMHOCTH TMOJyYeHHs BBICILIErO
o0Opa3oBaHus 110 00pa30BaTeNbHBIM IPOrpaMMaM MHBAJIUJAMH U JUIAMU C OTPaHUYEHHBIMU
BO3MOXHOCTSIMHM 37I0POBbSl YHMBEPCUTETOM obOecneunBaeTcs: |)albTepHATHBHAS BEpPCHUS
oduimansHoro caiira B cetu «MHTEepHEeT» A c1aOOBUAAIINX; 2)IPUCYTCTBHE aCCUCTEHTA,
OKAa3bIBAIOLIETO0 O0Y4YaoUIEeMyCsl HEOOXOIUMYIO TOMOIb; 3)1 JsI MHBAJIMIOB M JIUI C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 370pPOBBS IO CIYXY - AyOJIMPOBaHHE BCIyX CIPAaBOYHOU
UHPOpPMALUK O PAacCHHMCaHUU y4eOHBIX 3aHATHI; oOeclieueHne HaJIeKalMMU 3BYKOBBIMU
CpelICTBaMHU BOCHpPOM3BeAeHUS HHpopMmanuu. /[ MHBAMMAOB W JHI C OTPaHUYEHHBIMH
BO3MOYKHOCTSIMU  3JI0pPOBbsl, HMEIOIIMX HapYLIEHUs OIOPHO-ABUIATEIBHOIO aImmapara,
CO3/laHbl ~ MAaTEpUAIIHO-TEXHUYECKUE  yCJIOBHUA  OOECHEUMBAIOIIME  BO3MOYKHOCTh
OecIpensTCTBEHHOTO J0CTyNa O0yJaloumuxcs B yueOHbIe MOMEIICHUs, O0OBEKTY MUTAHU,
TyaJleTHble W JpYyrHe TMOMEUIeHHs] YHUBEPCHUTETa, a TakkKe MpeObIlBaHUS B YKa3aHHBIX
NOMELIEHUAX (HAIMYME pACIIMPEHHBIX JBEPHBIX IIPOEMOB, IOPYYHEH U JApPYrux
IPUCTIOCOOTIEHMIA ).
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JIucT n3MeHeHunii B pado4eil nporpaMmMe JUCHUILVINHBI «ONITHKA» 1O
HanpaBJjeHuI0 noaAroroBku 11.03.03 - KoncrpynpoBanue ¥ TeXHOJI0TUsA

3JIEKTPOHHBIX cpeacTB Ha 20 -20 yu.r.
Ne  [Dnement (mynkr) PIIJ] IlepeuyeHb BHOCUMBIX U3- IIpumeuanue
/1 MEHEHUH (JOTOJTHEHU )

OO6cyxeHa U peKoMeHI0BaHa Ha 3acenanuu kadenpsl @U3NIECKIX OCHOB MUKPO- U

HAHO3JIEKTPOHUKH MPOTOKOJ Ne OT « » 20__r.

3aB. kadenpoii mpod. A.A. llle63yxoB
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