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Conepxanue

Ilenu n 3aa4n OCBOECHHUS JUCLMIIIINHBI

[{enu ocBOEHUS TUCIUIIMHBI

3aa4i OCBOCHMSI TUCIIUILINHBI

Mecto aucuumninunsl B ctpykrype OOIT BIIO

TpeGoBaHus K pe3yibTaTaM OCBOCHHUS COJIEPKaHUS JUCIMITITUHBI
Copnep:xaHue U CTPYKTypa AUCLUUILIMHBI

ConeprxaHne pa3enoB TUCIUILIAHBI

CrpykTypa IUCUUIIIUHBI

OO0mast TpyA0EMKOCTh AUCIUILTTHBI

JlexuMOHHBIE 3aHATHS

[TpakTryeckue 3aHATHS (CEMUHAPHI)

JlaGopaTopHble 3aHATHS

CaMocTosATENbHOE U3YyUEHHE PA3IEIOB TUCIUILIAHBI

OueHoYHbIE CpeACTBA AJIA TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEXKYTOUYHOM aTTECTAIUU.

OrneHouHbIE MaTEpUabl Ui TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
KonnokBuymsel

TecToBbIe 3aaHMS IO TUCUHUILIINHE

[TIpomexxyTouHas arrectaus

MeTtoauueckue MaTepHualbl, ONpeAessonne IpoLeaypbl OLIEHUBaHUS 3HaHUH,
YMEHHUH, HaBBIKOB U (WUJIH) OIIBITA JAEATEIbHOCTH

Y4eOHo-MeToInYecKoe obecreyeHne TUCIUTUINHBI (MOIYIIS)
OcHoBHast nuTepaTypa

JlonoHuTEeNBHAS IUTEpATYypa

ITepuoanueckue n3naHus

NHTepHeT-pecypcesl

MeTtoauueckue yka3aHus 110 MPOBEACHUIO YUEOHBIX 3aHATUN U OpraHu3aluu
CaMOCTOSITENIbHON PabOThI CTYJCHTOB

MeToauueckre peKOMEH AU K YTEHUIO JIEKLIUU

MeToauueckre peKOMEHIalluu 10 TPOBEIECHUIO IPAKTUUECKUX 3aHATUI
MartepuaibHO-TEXHUYECKOE 00eCIeYeHUE JUCITUTUTHHBI
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1. Henu n 321241 0CBOCHUSA IMCUMUILINHBI

Henabo u3zydenuss AUCHUIVIMHBI «OnTHKA» SBISIETCS TpeAcTaBlieHUE (DHU3MUECKOn
HayKd Kak 000OIIeHNs HaOIIOECHUH, MPAKTHYECKOTO OIbITa W AKCIIepuMeHTa. dusznueckas Teopust
BBIPAXKACT CBS3M MEXIy (U3NYECKUMH SBICHUSMH U BEIMYMHAMU B MaTeMaTU4eckoil ¢opme.
OnTtuka sBAsSETCSs TOM AUCHUIUIMHOW, KOTOpas oOKaszajla pellarollee BIUSHUE Ha MPOLECCHI,
CBSI3aHHBIE C COBPEMEHHOM HAy4YHO — TEXHUYECKON PEBOJIOLUEN Kypc ontuku noimken
obecreunTs OyIyIIeMy WHXEHEPY OCHOBY €ro TEOPETUYECKOW MOATOTOBKH B PA3IMYHBIX 00JIACTAX
¢buznyeckoil Hayku, oO0ecleyuTh IOCIEeA0BaTeIbHOE W LEIbHOE YyCBOeHHE Kypca OnTukw,
UCIIONB3YS AJISt 3TOTO BCE BUIBI YUCOHBIX 3aHITHIA.

3agaun  u3y4yeHUsl JMCHUILVIMHBI:  ¢GopMUpOBaHHME 3HaHMM B  oOmactu
T€OMETPUYECKOH U (PU3WYECKONH ONTHUKA C TOMOIIBIO 0a30BBIX DJJIEMEHTOB C YYETOM
TEXHOJIOTUYECKOW peaM3allii  3JIEMEHTOB, MOJEJNed W MapaMeTpoB 3TUX DIIEMEHTOB;
0COOEHHOCTEH MPOEKTUPOBaHMs 0a30BbIX IJIEMEHTOB.

2. MecTto aucuuniaunsl (MoayJs) B ctpykrype OIIOII BO

JuctunnuHa «OnTrka» OTHOCUTCS K 0a30BOM yactu ydeOHOro rutana. M3ywaercs mocie
MPOXOXKJICHUS] JUCHMIUIMH MAaTeMaTH4YeCKOTO U E€CTECTBEHHOHAYYHOIO IMKJIA, JUCHUUILINH
po(heCcCHOHATIBHOTO LIUKJIIA!

3. TpeboBaHus K pe3yJabTaTaM OCBOEHHUSI COEPKAHMUS TUCHUTITHHBI(MOTYIIS)

[Ipouilecc u3ydeHUs IUCHMILIUHBI HAMpaBlieH Ha (OPMUPOBAHUE AIIEMEHTOB CIICAYIOIINUX
komnereHuii B coorBerctBur ¢ ®I'OC BO u OIIOII BO no nanHOMy HanpaBI€HHIO TOATOTOBKHU:

- CrmocoOeH UCHOIb30BaTh TOJOKEHHUS, 3aKOHBI M METOJbl €CTeCTBEHHBIX HAyK U
MaTeMaTUKH JJIs pelIeHus 3a1a4d nHxkeHepHou aestenpHoctr (OITK-1),

- CrmocobeH caMOCTOSITETBHO — MPOBOJUTH  AKCIIEPUMEHTAIbHBIC  HCCICIOBAHUS U
HCIIOJIb30BaTh OCHOBHBIE MPHEMbl 00paOOTKHU U MpeAcTaBIeHUs MoaydeHHbIX naHHbIX (OIIK-2)

B pe3yibTate 0CBOCHUS] TUCHHUILIMHBI 00Yy4aIOIIMIACH TOJIZKEH:

3HATE: OCHOBHBIE MPAaBOBBIE M JTHYECKHME HOPMBI IIpH OLEHKE IOCIEICTBHA CBOEH
po(ecCHOHANBEHOM NIEATENBHOCTH; OCHOBHBIC HAayYHO-TEXHHYECKHE TMPOOJIEMbl B CBOEH MPEIMETHON
obnacty; pU3MYECKre IPUHINIBI ISHCTBHS COBPEMEHHBIX IIPHOOPOB ¥ KOMIOHEHTOB CHIIOBOH JIEKTPOHHKH,
WCTIONB3YEeMBIE ISl X OMHCAaHHs MapaMeTpbl M XapaKTePHCTHKH, CBOIO MPEAMETHYIO 00JIacTh; OCHOBHBIC
MYTH paclIMpPEeHUs 3HAHUM U YMEHUI B 00JIaCTH HMCCIICOBAHUS M TIPOCKTUPOBAHUS JIEMEHTHOW 0a3bl cXeM,
CyTH Mpo(hecCHOHANBFHOM N1eATENbHOCTH, OCHOBHBIX HAMpaBICHWI Pa3BUTHSA U MPoOJIeM B 00JIacTH
3JIEKTPOHUKHU U HAHODJIEKTPOHUKH;, METOIbI_BHEAPEHUS TOTOBBIX HAYUHBIX pa3paboTOK
YMeTb: CaMOCTOSITENILHO OCYIIECTBISATh MOUCK, XpaHeHHe, 00paboTKy U aHanu3 UHpopMauu u3
Pa3IMYHBIX UCTOYHHKOB M 0a3 JaHHBIX C HCIIOJB30BAaHHEM WH(MOPMAIMOHHBIX, KOMIIBIOTEPHBIX U
CETEBBIX TEXHOJOIMH; CHUCTEMAaTH3HPOBATh HAYYHO-TEXHUYECKYI0 HWH(OPMAIMIO MO HCCIeAyeMOon
npobJeMe C UCIOIb30BaHHEM KOMITBIOTEPHBIX TEXHOIOTHI; HICHTU(PHIMPOBATh HOBbIE MPOOJIEMBI B 00JIACTH
3JIEKTPOHMKH, CAMOCTOSTEIILHO MPUOOPETaTh U UCIOIb30BaTh B MPAKTUYECKOM AESTEILHOCTA HOBBIE 3HAHHS
U yMeHHs B OOJNaCTH HCCIENOBAaHMS W TPOSKTUPOBAHHS DJIEMEHTHOH 0a3bl cXeM, OPUEHTUPOBATHCS B
HAay4YHO-TEXHUYECKOW JUTEpAType MO HANPABJICHUIO HAYYHBIX WCCICAOBAHMI; BHEAPATH T'OTOBBIE
Hay4yHbIEe pa3paboTKu
Baajnerb: MeTo/laMu M CIOCOOAMU CaMOCTOSITENIBHO MPUOOPETATh U UCTIOIB30BaTh B MPAKTUYECKOU
NesITeNbHOCTU HOBbIE 3HAHHS M YMEHHUS, B TOM YHKCJIE€ B HOBBIX OOJIACTSX 3HAHHM, CBS3aHHBIX C
MPOEKTUPOBAHUEM JJIEKTPOHHBIX YCTPOMCTB, HaBBIKAMH PabOThI C KOMIBIOTEPHBIMH MPOrPaMMaMH IS
CO3/IaHUS, PeJaKTUPOBAHUS M OOPMIICHHS YePTEKEH M KOHCTPYKTOPCKO-TEXHOIOTHYECKOH JOKYMEHTALIUH,



4. Conep:xaHue M CTPYKTYpa AN CHHUIIJIMHBI

Coaep:xkanue pa3aeioB IHCHUILTHHBI

HanmenoBanue
paszaena

TeMmnbl

Kon xonTpomupyem|
KOMIIETEHIIUHU (MU
4acTH)

®dopma
TEKyLIerd
KOHTPOJIS

3

Tema 1.
I'eomeTpuueckas
OMNTHKA U
doromerpus

[IpsamonnHeitHOE pacipoCTpaHEHNE CBETA
[Tpuauun ®@epma. OTpakeHUE U MPETOMIICHUE
CBETa Ha TJIOCKOU chepruecKoi rpaHmIIe
paznena aByx cpen. Onruyeckue npuOopsI.
Onrtuyeckas MUKPOCKOMMSL.

OIIK -1,
OIIK-2

Tema 2. BonHosas
OIITHKA

Wnrtepdepenuus, nudpakuus, mnoaspu3anus
CBETA. WuTepdepeHonHbIe CXEMBI.
Wnrtepdepenms  ceera. [udpaxmus csera.
IIpunnun I'ronrenca-®penens. Merony 30H
Openens. dudpaxkinus Dpenenst Ha Kpyriom
orBepctu. Judpakuus @paynropepa Ha
mienu. Jlugpakuronnas pemerka. Judpaxius
peHTreHoBckux Jydei Ilomspuzanus cBera.
EcTecTBeHHBII M  MOJSPU30BAHHBIM  CBET.
3akoH Mamoca. [lonspuszanus npu oTpaxeHuu
U npenomieHnd. 3akoH bproctepa. [[BoitHoe
JIy4enpeIoMIICHHE. Wntepdepenuns
MIOJIIPU30BAHHBIX JIYUEH.

OIK — 1,
OI1K-2

Tema 3.
KBauroBas
OIITHKA

TeroBoe m3nmydenue, hotodddekrt, naBieHue
ceeta. Dddexr Komnrona. BzammopelicTBue
cBeta ¢ BemlecTBoM. Jlucmepcus cBeTa.
SlBneHue  HOpManbHOM M AHOMAJIBHOMN
qucnepcu.  Ilormomenne  cBera.  3akoH
byrepa. TemuoBoe wusnyuyenue. PaBHOBecHOE
TEIJI0BOE M3mydeHue. 3akon Kupxroda.
N3nyyeHrne aOCONIOTHO YEpPHOTO Tena. 3aKOH
Credana-bonpimana. 3akon cmemienns Bunaa
u ero cuencreus. @opmyna Panes-/Ixunca.
l'unote3a u popmyna [lnanka qist u3ydeHus.
DoTorddexT. D ekt KomrTona.
KopnyckynsipHO-BOJTHOBOM AyaIn3M.

OIK — 1,
OI1K-2

JIP, K,
PK, T

CTpykTypa IMCUHNIHHBI

OO0masi Tpy10€eMKOCTb IMCUMILUIUHBI COCTABJISAET 3 3a4€THBIX eIUHUIIBI (

108uacoB)

Bun pabotet

cemecTp

Bcero

O01mast Tpy10eMKOCTH (B Yacax)

108

108

KonrakTHas pa6ora (B yacax)

51

51




Bun paGotet

CceMecTp Bcero

Jlexyuu (J1)

34 34

Ilpakxmuueckue 3auamus (113)

Jlabopamopuwsie pabomut (JIP)

CamocTrosiTesibHas padora:

48 48

Pacuetno-rpaduueckoe 3amanue (PI'3)

Pedepar (P)

Occe(D)

Kontponbhas padota (K)

CamMocTosTebHOe HN3YUCHUC pa3z[en013/ TEM

Kypcosoii npoexT (KII)

Kypcosas pabota (KP)

ITonroroBka M NPOX0XkKAEHNUE TPOMEKYTOUYHON aTTECTALUN 9 9

Bug l'[pOMC)KyTO‘lHOifI aTreCTalumn 3a4€CT 3a4€cT

JleKIIMOHHbIE 3aHATHS

HanmenoBaHue pas3zaciia

Temnl

2

3

Tema 1. ['eomeTprueckas
onrtuka u GpoToMeTpus

[IpsamonuHeitHOE pacipoCTpaHEHNE CBETA

[Tpuauun ®@epma. OTpakeHUE U MPETOMIICHUE

CBETa Ha IJIOCKOH chepuyecKoi TpaHuIie pas/ena IByX Cpei.
OnTrueckue mpuOopbl. OnTuyeckas MUKPOCKOIUSI.

Tema 2. BoaHoBast onTuka

Wntepdepenms, Tudpakius, MOJIAPU3ALUS CBeTa.
NuTtepdepenmonnsie cxembl. aTepdepenuus creta. Judpakuus
ceera. [lpunuun I'roirenca-®penensa. Merog 30 DpeHens.
Hudpakuss @Ppenenss Ha KpyriaoM oTBepctud. Judpaxius
Opaynrodepa Ha mmenu. Judpakumonnas pemetka. Judpaxmus
pentreHoBckux Jsyuer Ilomsipusanus cBera. EcTecTBeHHBIH U
MoJIApU30BaHHbIN  cBeT. 3akoH Mamoca. Ilonspuzauus npu
OTpaXEHUH U TpenomiieHud. 3akoH bproctepa. JIBoiiHoe
aydernpenomienue. MaTepdepeHius nonspu30BaHHbIX JTydei.

Tema 3. KBanToBasg onrtuka

TennoBoe w3nyuenue, Qororddexrt, naBiaeHue cpera. IPdekr
Komnrona. B3saummopeiicTBue cBeta ¢ BewecTBoM. Jlucnepcus
cBeTa. SIBneHMe HOpPMaJIbHOM UM  AHOMAJIbHOM  JUCHEPCHH.
[Tormomenune cBera. 3akoH byrepa. TemnoBoe wu3mydeHue.
PaBHOBecHOE TeroBoe m3nyuenue. 3akoH Kupxroda.

N3nydenue abcomoTHO yepHOTro Tena. 3akoH Credana-bonbimMana.
3akoH cmenieHusi Buna u ero cieactBus. @opmyina Panes-/[xunca.
l'umoreza u Qopmyna Ilnanka s w3nmydeHus. DoTodPdexT.
Dddexr KomnTona. KopnyckynsipHO-BOJTHOBOW TyaJIU3M.

IpakTnyeckne 3aHATHA (CEMUHAPDHI)

Ne i/t

Tema

1 | IIpsmonuneiiHoe pacnpoctpanenue csera. [Ipunuun depma




No /1t Tema

2 | [loctpoenue n3obpaxeHui B 3epKaiax v JMH3aX

3 | Pacuer napameTpoB onTuyeckux npudbopoB
4 | ®oromerpusl.
5 | UnTepdepennus u qudpaxius.
JlaGopaTopHble padoThl
Ne n/nn Tema

1 | Mukpockon

OnpeneneHHe JJIMHBI BOJIHBI CBE€Ta C IIOMOIIBIO KOJICL] Hrrotona

OnpeneneHI/Ie CHJIBI CBE€TA (I)OTOMeTpOM.

I/IBY‘IGHI/IC HOrJIOImCHUA CBETa (I)OTOKOJ'IOpI/IMeTpOM.

[0, 38 I SN R US I B \S]

I'pamyunpoBka cnexkrpockona

CamocTrosiTe/IbHOE H3YUYeHHe Pa3/1eJIOB AUCHUIIIMHbBI

Ne m/m BOHpOCBI, BBIHOCUMBIC Ha CAMOCTOSATCIIBHOC U3YYCHUC

I'eomerpuueckast ontuka. [IpsmonuneitHoe pacnipocTpanenue cBeta. OTpakeHne u
1 MpeTOMIICHUE CBETa Ha TPaHMIIE TIOCKOW U cpeprudecKkoii MOBEPXHOCTSIX pa3zerna 2
cpen. OnTuyeckue npubopsl

2 OcHoBHBIE hOoTOMETPUU

3 Jlazepsbl ONTUYECKOTO Thana3oHa

5. OneHo4YHbIE CPeACTBA ISl TEKYHIEr0 KOHTPOJISA YCIIeBAEMOCTH M MPOMEKYTOYHOM
arTecTalNu

OuneHoYHBIE MATEPHAJIBI /I TEKYLIero KOHTPOJISI yCIIeBaeMOCTH

Texymuit KOHTPOJIb YCBOCHUS MPOTPAMMHOIO MaTepHalia M MPOMEXKYTOUHAS aTTECTAIHS
CTYJEHTOB, H3ydarolmmx Kypc «ONTHKa» OCYyIIECTBISETCS B paMKax OauIbHO-PEUTHHTOBOI
CHCTEMBl O0YYaloOLINXCs, pa3paboTaHHOW M BHEIPEHHOW B MpakTuKy naestenbHoct KBITY.
[Tonoxxenne o GaTLHO-PEUTUHTOBOM cucTemMe arrectanuu odydatromuxcs B KbBI'Y pasmemeno
Ha caiite kbsu.@mail.ru Jlokaneapie HOpMmatuBHble akThl KBI'Y. TectoBwle 3amaHusi 1o
nucruruinHe «MeTopl MaTeMaTHiecKon (PU3KKIy HaxoasTcs Ha caifte open kbsu.ru

OCHOBHBIMU TIETISIMU OATUTHHO-PEUTHHTOBOM CHCTEMBI ATTECTAIIMH SIBIISTFOTCSI:

- CTUMYJIMPOBAHUE CUCTEMATUUYECKON KOHTAKTHON M CaMOCTOSTEIHHON PabOThHI
CTYJICHTOB;

- CHUKEHHE POJI CYObEKTHBHBIX ()aKTOPOB B MPOIIECCe MPOBEACHUS aTTECTAIIMOHHBIX
MEpONPHUATHH;

- MIOBBINIEHUE COCTA3aTEIHHOCTH B 00Pa30BaTEILHOM IMPOIIECCE;

- OTIPEJICIICHNE PEUTHHTA CTYICHTa B COOTBETCTBHH C €0 JOCTHKCHHUSIMH,

- obecreyeHne CUCTEMAaTHUECKOT0 KOHTPOJIS KauecTBa 00y4eHHUsI B COOTBETCTBHUH C
TpeboBanusMU DeepaabHBIX TOCYIAPCTBEHHBIX 00pa30BaTEeIbHBIX CTAHIAPTOB BBICIIETO
o0Opa3oBaHwsl.

bamibHO-pedTHHTOBAs CHCTEMa aTTeCTallid CTYJCHTOB MPEAyCMaTPHUBACT TPOBEIACHHE
KOHTPOJIBHBIX MEPOIPUSATHIA IO JIOTUYECKH 3aBEPIICHHBIM OJOKaMm, LUKIAM, pasfenaM, a TaKxKe
MIPOMEXKYTOYHAsI aTTecTanus B GopMe dK3aMeHa u/miu 3auera (auddepeHImpoBaHHOTO 3a4eTa).



I[lo mucuunnuae «OnTHKa» MPOBOAATCS  OANITBHO-PEHUTHHIOBBIE  KOHTPOJIbHBIE
MEpPOIPHSTHS, BKIIIOYAIONIUE IMMPOBEICHHE KOJUIOKBUYMa B YCTHOW (opMe M KOMIBIOTEPHBIE
TECTHPOBAHHUE CTYACHTOB. B pamkax OaysIbHO-pEHTHHIOBBIX CHCTEMax aTTeCTallMd CTYACHTOB
MPEAYCMOTPEHBI  MEPBI, CTUMYJHPYIOIIME TOCEHIeHUsT 3aHATUNA cTyaeHTtamu. OIleHka
YCHENTHOCTH OCBOEHHSI IPOrPAaMMHOTO MaTepuaia CTyACHTaMU MPOBOJUTCS MO MHOTO0AIbHOM

mkare (100 6.)

Z[J'ISI OMPCACIICHUS Ka4Y€CTBa OCBOCHUA O6y‘laI-OH_II/IMI/IC${ yqe6H0ro MaTepurajia 1o
AUCHUILIMHE UCHOJB3YIOTCA CICAYIONNE OLUCHOYHEIC CPCACTBA.

Ne i/ O1eHOYHEIE
CpelcTBa

KpaTKa;{ XapaKTCPUCTHKA OLICHOYHOI'O CPEACTB

IMpencrapieHue OMEHOYHOTO CPEICTBS
dhonme

1 | KonnoxBuym

CpenctBa KOHTPOJIS YCBOEHUS
y4eOHOro MaTrepuaia TeMbl
(IMIaKTUYECKOU €/IMHULIBI),
OpraHU30BaHHOE KaK y4eOHOE 3aHsTHE
B BUJIE COOECEIOBAaHUE MPETIOIaBATEIS
¢ o0Oy4JaronmmMucs

Bonpocs! o temam

2 | Tect Cucrema CTaHIapTU3UPOBAHHBIX DoHa TECTOBBIX 3agaHuU

3aJIaHUi, ITO3BOJISIONMIAS pa3MenieHbl Ha
AaBTOMAaTU3HPOBATH MPOLEAYPY 00pazoBaTenbHOM MOpTaje
WU3MEPEHHs] YPOBHS 3HAHUM U YMEHHUU KBI'Y http:/lopen.kbsu.ru
oOyuyaromierocs

MoTuBanus [{eneBas moabopka NaHHBIX,

(JIMTYHOCTHOE | XapaKTEePU3YIOIIUX yUeOHYIO

OTHOIIICHHE) | aKTUBHOCTH U MOTHBAIIUIO

00yJaronmxcst

Texkymuil KOHTPOJIb YCIIEBAEMOCTH UM IIPOMEXYTOYHOM aTTECTallMd CTYAEHTOB IO
mucuuiuinHe «OINTHKa» OCYLIECTBISETCS B paMKax OasIbHO-PEHTHHIOBOM CHCTEMBI , BEJICHHOH B
KbI'Y pemenuemM YueHoro coera By3a.

[To qucnunuinHe pazpaboTaHbl TECTOBBIE 3a/1aHUS, HA KOTOPBIE MOIYYEH aKT MPUEMKH-CAAUH.

5.1.1. Kos110KBHYMBI

B TedeHne cemecTpa NpoBOAATCA TPU KOJUIOKBHYMa.

TEMBI

Komnerenunu u
JTarnsl HOPMHUPOBAHUS
KOMIICTCHIIMU

3




[IpssMOnMHENHOE pacpOCTpaHEHUE CBETA OIIK -1,
[Tpuauun ®@epma. OTpakeHUe U NPEIOMIIEHNE CBETAa HA MJIOCKON OIIK-2
cdepuueckoil rpanuiie pasaena A8yx cpea. Onrudyeckue npuOOophI. Iepsbiii STamn
OnTHueckass MUKPOCKOIIMSL.

Wntepdepentmst, nudpakims, nonspuzanus ceera. Marepdepernunonnsie | OIK — 1,
cxembl. UHTEepdepentus cBera. {udpakums ceeta. [Ipuanun [oiirenca- OIIK-2
Openens. Meroa 3o Openenst. udpaxius OpeHenst Ha KpyrioM Bropoii sran
2| orBepctuu. Audpaxuus Ppaynrodepa Ha menu. JudpakunonHas
pemetka. ludpakims peHTreHOBCKUX ydeid [lonspuzamnus ceera.
EcrecTBeHHBIN 1 Nosipu30BaHHbIN cBeT. 3akoH Matoca. [Tonspuzarnus
IIpU OTPAXXEHUM U IpesomiieHuH. 3akoH bprocrepa. /[BoitHoe
aydenpenomieHue. MHTepdepeHus noiasipu30BaHHbIX JIyuei.

Temmooe uznyuenue, pororddekr, napneHue csera. DPpdexr Komnrona. | OINK -1,
B3anmopeiictBue cBera ¢ BemectBoM. Jlucnepcusi cBera. SfBnenune | OIIK-2
HOpMaJbHOW W aHOMalbHOW nucniepcud. [lornomeHue cBeTta. 3akoH | Tperwii sTan
Bbyrepa. TennoBoe uznyueHue. PaBHOBECHOE TEIJIOBOE M3IyUYeHUE. 3aKOH
Kupxroga.l3nyyenne abcomoTHo dyepHoro Ttena. 3akoH Credana-
bonpumana. 3akoH cmemienuss Buna u ero cieactsusi. @opmyna Panes-
Jxunca. ['mnore3a u popmyna [Tnanka as uznyderus. @orodddexr.
Dddext Komnrona. KopmyckymsipHO-BOITHOBOM TyaJlu3M.

MeToauuecKue PEKOMEHAAIUH 11O NMMOATO0TOBKE K KOJUNIOKBUYMaM

[Tpu noaroToBKE K KOJJIOKBUyMaM IO JUCLUIUIMHE HEOOXOJUMO HCII0JIb30BaTh
COOTBETCTBYIOILIME Pa3/i€ibl OCHOBHOM U JOMOJIHUTEIBHON JIUTEPATYPhl, PEKOMEHOBAHHOMN
JIEKTOPOM Ha NEPBOM 3aHATHUH 110 TUCHMIUIMHE. 3HAUNTENIbHYIO TOMOIIIb B IOJTOTOBKE K
KOJUIOKBUYMY MOTYT OKa3aTh 3alMCH (KOHCIEKTHI) JIEKIUH, KOTOpPbIE IPOBOAUIUCH BO BpeMs
ayJUTOPHBIX 3aHATUH MO AUCUUIUIMHE. B KOHIIEe KaX /101 TeMbI MO 1aHHON AUCIUIINHE
CTYJEHTaM IPEAIaraloTcst KOHTPOJIbHbIE BOIPOCHI, KOTOPbIE KPATKO pacCMaTpUBAIOTCS MOCIIE
JeKIMU 1 OoJiee 1eTabHO pa30uparoTcs Ha MPAKTUYECKUX 3aHATusAX. [Ipu moaroToske k
OuYepeTHOMY KOJJIOKBUYMY LIEJIECO00pa3HO 00paIaThesi K STUM KOHTPOJIbHBIM BOIIPOCAM.

[Ipu moAroToBKe K KOJUIOKBUYMY PEKOMEHAYETCS IOCELIEHUE KOHCYIIbTalui,
MIPOBOJIUMBIX ITpETolaBaTeNieM, a TaKkke oOpallleHue K cailTy npenojaBatens. CTyAeHTHI yepe3
WHTepHET UMEIOT AOCTYI K y4eOHO-METOIMYECKUM U3AaHUSIM BeAyIIHUX By30B Poccum.

Kpurtepuu onieHnBaHus Ha KOJJIOKBHYMAaX

Bo Bpems ycTHOTO onpoca Ha KaKJJOM KOJUIOKBUYME CTYAEHT MOXKET OJIy4uTh 10 15
6amnoB. [Ipu 3TOM oleHMBaeTCH :

- BJIaJICHHE TEPMUHAMHU, OHATUAMHU, IPUHLIUIIAMU TEPMOJIMHAMUKH JTUCIIEPCHBIX CUCTEM;

- ICHOCTh, YETKOCTh M JJOKA3aTeIbHOCTb U3JI0KEHUSI OTBETOB Ha BOIIPOCHI;

- CUCTEMHOCTb 3HAaHUM, YMEHUI U HABBIKOB 110 TEME.

I[To uToram yctHOro onpoca Ha KOJUIOKBUyME CTYJICHTY BBICTABIISETCA :

a)14-15 Gannos, ecau BIaJEeT B IOJIHOM 00bEME MPOrPAMMHBIM MAaTEPHAIOM, BBIHECEHHBIM
Ha KOJUIOKBUYM, JI0CTaTOYHO TIIyOOKO OCMBICIIMBAET TeMY (pa3Jieln), UCUEPIBIBAIOIIE OTBEYAET Ha
BCE€ BOIIPOCHI, BBIJIEISIET IIPH 3TOM CaMO€ CYIIIECTBEHHOE, YMEET aHaJIU3UPOBaTh, CPABHUBAET,
KJaccu(puupoBaTh, 000011aTh, KOHKPETU3UPOBATh U CUCTEMATH3UPOBATh IPOrPaMMHBIN MaTepHall,
4eTKO (POPMHPYET OTBETHI,

6)12-13 GayioB, ecau BiIajeeT y4eOHbIM MaTE€PHUAIOM, BHIHECEHHBIM HA KOJJIOKBHYM IOYTH
B TIOJTHOM 00beMe (MMEIOTCS MTPOOETIbl B 3HAHHUAX TOJIBKO B HEKOTOPBIX, 0COOEHHO CIIOKHBIX
BOIPOCAX); CAMOCTOSTENILHO U OTYACTH ITPHU HABOJAIIMX BOIPOCAX AT MOJHOLEHHBIC OTBETHI HA
BOTIPOCHI; HE BCET/a BhIIEISIET HauboJee CyIeCTBEHHOE, He JIOMYCKAaeT CEPhe3HBIX OMMNOOK B
OTBETaXx.
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B)9 — 11 6annoB, eciu Bi1azeeT OCHOBHBIM 00hEMOM 3HAHUII 110 TeMaM KOJJIOKBHYMa,
MIPOSIBIISIET 3aTPYIHEHHS B CAMOCTOSTEIIEHBIX OTBETAX, IOMTyCKAaeT HETOUHBIE ()OPMYITHPOBKH, B
MpoILIecCce OTBETA JOIYCKAaeT OMMOKH MO CYIIECTBY BOIPOCA.

r)5-8 6asIoB, €ciii He 0CBOWII 00s13aTeNIbHBII MUHUMYM 3HAaHUI NpeMeTa, He ClIOCO0eH
OTBETUTH Ha BOIPOCHI AK€ MPH JTOMOJTHUTEIBHBIX HABOISAIINX BOIIPOCAX.

J1)eCITH OTBETHI CTYACHTA 110 Y4eOHBIM MaTepHaia KOJUIOKBIyMa OIEHUBAIOTCS KOJTMIECTBOM
OanioB MeHee 4, TO cTyeHTy BbicTaBisiercs: 0 0aios.

5.1.2 TecroBbie 3axanus (Ilpunoxenne)
IIpumepHoe coaepxaHue U CTPYKTYpa TECTOBBIX MATEPHAJIOB

1 pedTHHT
1. IIpupona ceera
2. OTpaxxeHue U MpeIoMIIeHUE CBeTa. 3epKana. JIMH3bL
3. Onrrueckas cucreMa riasza. OnTudeckrue IpruOophl, BOOPYIKAIOITHE TIIa3.
4. NnaTepdepenius cera
2 pedTHHT
1. ®oTomeTpus
2. lucriepcus cBeta
3. IlormomieHue cBeTa
4. Nudpaxums cBera
3 pedTuHr
1. TemnoBoe uznyuyeHue
2. Nasnenne cBera. doTtorddexr
3. OnTHueckne KBaHTOBBIE FreHepaTOphI (J1a3ephl)
4. Ilonapu3zanus cBera

1. 3aoanue {{1}} T3 Ne 1

[To coBpeMeHHBIM TIPECTABICHUSIM CBET MPEACTABISAET COOOi
[0 mexannueckue BosHBI Y] moTOK KBaHTOB V] BOJIIHOBOI Iporiece

2. 3a0anue {{2 )} T3 Ne 2

CXO0JCTBO MEX]Ty CBETOBBIMHU H PAIMOBOJTHAMHU BHIPAYKAETCS B TOM, YTO OHA UMEIOT
M oguHaxkoByro npuposy [ 0IMHAKOBYIO MPOHUKAIOIIYIO CIIOCOOHOCTD
[J oaMHaKOBO BBIPaKEHHBIC KBAHTOBBIC CBOMCTRA

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

CX0AcTBO MEXIY CBETOBBIMH U PaIMOBOJIHAMHU BBIPAXKAETCSI B TOM, YTO OHH UMEIOT
O oaMHAKOBYIO MPOHHUKAIOIIYIO CIIOCOOHOCTH V] 0/IMHAKOBYIO CKOPOCTH
[l oanHaKoBO BBIpa)KCHHBIC KBAHTOBBIC CBOMCTBA

4. 3a0anue {{4})} T3 Ne 4

[TepBoe M3MepeHHe CKOPOCTH CBETA B APYTUX CPEiaX OCYICCTBILL:
O ®uzo M dyko [ Pemep [ Maiikenscon [ Tamueii

5. 3aoanue {{ 5} T3 Ve 5

93. 3aoanue {{ 81 }} T3 M 81
Haintu OCBCIICHHOCTH Ha MOBCPXHOCTHU 3€MJ'H/I, BbI3bIBACMYI0 HOPMAJIBHO MaJat0IMMU COJTHCYHBIMU JTyYaMH.

9 11
Spxocts Connna pasna 1,2 <10 xa/m?%, paccrosane ot 3emmu 1o Connma - 1,5 10 M, pammuyc Connma

6,95 -10".

4

016 -10 nx; O 6 ak; O 1,2-109 JIK; 8 '104JIK
10 4

94. 3aoanue {{ 82 )} T3 No 82

OHpCI[eJ'II/ITG CBCTUMOCTD 3KpaHa C KO3(1)(1)I/I]_[I/ICHTOM OTpaXCHUA 0,8 U 1mjomaabro 2 . 1 ,5 M2, Ha KOTOpLIfI

nagaeT CBETOBOM MOTOK 150 M.
O 75 mm/m?; O 50 mm/m?; M 40 aw/m?; 01 25,2 v/
11



95. 3aoanue {{ 83 }} T3 Ne 83
H3MepuTeneM OCBEIIEHHOCTH SBIISIETCS:
M moxemerp; [J sspkomep; [ potokonopomerp; (1 nupomerp
96. 3aoanue {{ 84 }} T3 Ne 84
Enunuma u3sMepeHns OCBEICHHOCTH 3TO:
O xangena; M moke; [ momen
97. 3aoanue {{ 85 }} T3 Ne 85
EnuHuIa H3MepeHust CHIbI CBETA JTO:
O momen; [ moxc; M kangena
98. 3aoanue {{ 86 }} T3 N 86
Enunuma u3sMepeHnst CBETOBOTO ITOTOKA 3TO:
O kanpgena; M momen; [0 mrokc
99. 3aoanue {{ 65 }} T3 Ne 65
EnuHuIa ©3MEpEHH s CHIIbI CBETA HCTOYHHMKA B (DOTOMETPHU:
OO0 Jromen; [ JTroke; M Kanpena; (1 Barr; (1 Jxoyis
100. 3aoanue {{ 66 }} T3 N 66
Enunmnia u3sMepeHnst OCBENIEHHOCTH B (DOTOMETPHUH:
O Jromen; M JTroke; [ Kanpena; [ Barr; (1 J[xoyis
101. 3aoanue {{ 67 }} T3 Ne 67

Enunuiia u3sMepeHust CBETOBOIO MOTOKA B (DOTOMETPHU:
M JTromen; [ JTroke; (1 Kannena; (1 Barr; (1 Ixoyis

3aganus 105 1a00paTOPHBIX 3AHATHH

JlaGopaTOopHBIii MPAKTUKYM SIBJISETCS BaXXHBIM DIIEMEHTOM OOydYeHUs, T.K. NPUBUBAET
HABbIKM CaMOCTOSITEJIbHON pPa0OThl Ha pa3IMYHOM JIaDOpaTOPHOM OOOPYJOBaHMM M YMEHHUE
MOJIb30BATHCS PA3TMYHBIMU PUOOPAMU U UHCTPYMEHTAMH.

Ilpumep munoeoit r1abopamopnoii pabomut «PazpaboTKa TOMOJIOTHU TACCUBHBIX
anemenToB MC.»

[enpro naHHOM PaOOTHI SABISIETCS pa3paboTKa TOMOJIOTHH MACCHBHBIX dieMeHTOB MC: pe3ncTopos.
Memoouueckue pekomenoayuu

Beinonnenne kax ol 1a00paTOpHOI pabOTHI CKIIABIBACTCS U3 CIEAYIOLINX 3TAIOB.

1. CamocTosiTenbHast OArOTOBKA CTYJIEHTOB K pabore. Ilepen Hauamom paboOThI CTYIEHTHI
JOJDKHBI YETKO TMPEACTaBIATh ceOe Iiesib paloThl, 3HATH CYIIHOCTh OKHUIAEMBIX PpE3yJIbTaTOB.
CTyIeHThI, HEe MOArOTOBUBIINECS K pab0Te K BBIMOJIHEHUIO pabOThI HE JOMYCKAIOTCS.

2. Pacuer TEXHOJIOTMYECKUX PEXKUMOB MPOLECCa HOHHOM MMIUIAHTAIMM..OTOT 3Tal
OCYILIECTBIISIETCS B COOTBETCTBUM C METOJIMYECKUMU YKa3aHUSAMHU, KOTOPBIE COJIEP/KATCS B OIMCAHNUN
K Kaxzaou pabore. JlaGopaTopHble CTyA€HT MOXET HayaTh TOJIbKO IOcjie coOeceoBaHUs C
IIPENoAaBaTeNeM U MOITYYEHHsI COOTBETCTBYIOLIETO JI0IyCKa.

IIpu pabote B naboparopuu HEOOXOAMMO CTPOTO BBHINMOJHATH BCE INpPaBWIIa TEXHUKH
0€30IIaCHOCTHU U YKa3aHUs IperojaBaTesl.

3. CocraBieHue or4yera O MmpojesnaHHOM pabore. K oTueTy o BBINOJHEHHOW paboTe
IPEIBBIIOTCS CIENYIOIIUe TPEOOBaHUS:

OTuer MOKEH CO/Aep)KaTh HCUEpPIBIBAIOIIME JaHHBIE, KaKk O Lead paboTbl, Tak M O

pe3yibTarax.

4. Tlocne npencTaBieHUsl OTYETA CTYAEHT JIOJDKEH MMETh, KAK MUHUMYM, IIOBEPXHOCTHBIE
3HAaHUS [0 KOHTPOJIbHBIM BOIIpOCaM K paboTe, UMEIOIIMMCA B METOAMYECKUX YKa3aHUSIX, U eMy
BBICTaBJIsIETCS Oal, KOTOPBHIM OLIEHEHa JAaHHas JlabopaTopHas pabora.
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IIpomexyTouHas aTTeCTALUA

[IpuMepHBIii IepedeHb BOIIPOCOB HA 3a4€T

1.IIpssmonuHeitHOE pacpocTpaHEHHE CBEeTa

2 Ilpunnun depma.

3.0TpaxkeHue U MpeIoMIIeHHEe CBETa Ha MIIOCKOU c(hepruecKoi TpaHuIle pa3ena IByX Cpell.
4.0ntryeckue npubopHI.

5.0nTudeckasi MUKPOCKOTIHSI.

6. UuTepdepennus, nudpakuys, Noaspu3anus

cBeta. 7.MHTEpdepeHIINOHHBIE CXEMBI.

8. Untepdepennus ceera.

9. Judpaxius ceTa.

10. [Tpuanun I'rolirexca-

O®penens. 11.Meroa 30H

®penens.

12. Iudpakuus Openenst Ha KPyTriIoM OTBEPCTUH.

13. Iudpakmus Opaynrodepa Ha mEIH.

14.IndpakuronHas pemerka.

15. ludpakumsi peHTTEHOBCKHX JTydei

16.ITonspuszamnus ceera.

17.EcTecTBEHHBIN U MOJISIPU30BAHHBIN CBET.

18.3akon Mamoca.

19.IMonspu3zamus Npu OTPaAXKEHUU U TPETOMIICHUH.

20.3akon bproctepa.

21.JIBoitHOE JTyUernpeaoMIeHuUE.

22 VaTepdepeHnns noasipu30BaHHbIX JIydeH.

23.TemmoBoe m3nyuenue, hpotoddpdexr, naBiaenue ceera. Ipdexr Komnrona.
24.B3aumMojeiicTBre cBeTa ¢ BemecTBoM. [lucnepcus ceera.

25.5IBnenue HOpMaJIbHOM U aHOMaNbHOM nucnepeun. [lornomenue cera. 3akoH byrepa.
26.TenoBoe n3nmyueHue. PaBHOBECHOE TEMIOBOE U3IYUYCHHE.

27.3akon Kupxroda.

28. zmyuenue abconmoTHO yepHoro Tena. 3akon Credana-bonpimana.
29.3akon cMemenns Buna u ero ciencrsus. ®opmyna Panes-/[xuHca.
30.I'umotesa u popmyna [lnanka mis uznydenus. orosdpdexr. Ipdexr
Komnrona. KopryckyisspHO-BOJHOBOM JTyau3M.

MeTOg!I/I‘leCKI/Ie PEKOMCEHIANNH 110 MOATOTOBKE K MPOUEAYPE OCYIINECTBJICHU S

NPOME:KYTOUHOMN aTTeCTANNH,
B KBI'Y neiictByeT 6aibHO-pEUTUHIOBAsE CUCTEMA aTTECTAllMM CTyAeHTOB. OlleHKa

YCHENTHOCTH OCBOCHUS MTPOrpaMM MO JUCIHUILTUHAM OCYIIECTBIISETCS B X0/1€ TeKYIIero (B
TOM YHCIie PyOeKHOTO KOHTPOJIS), a TAKXKE MPOMEKYTOUHOM (CEeCCHOHHOM) arTectanuu . B
XOJIe TeKyIIeil arTecTalu (BbIMOIHEHHE UHINBUAYATbHBIX KOHTPOJIBHBIX 3a/1aHUH,
TECTUPOBAHUE, KOJJTOKBUYMBI U JIp.) MPOBOAUTCS KOHTPOJIb YCBOCHHS IPOTPAMMHOTO
Marepuana 1o TeMaM, pa3fesaM U COBOKYITHOCTH BOIIPOCOB M0 AUCHMIUIMHE. Bo BpeMs Takoi
aTTECTaI[MU MIPEToIaBaTelb OIICHUBAET B KAaKOW Mepe 00yUdaroIIMics N3ydrl
3aIJIaHUPOBAHHYIO K MPOBEPKE YACTh MPOTPaAMMBI 110 AUCIUIUIMHE U HACKOJIBKO JIETaIbHO
3HAET MOCTAaHOBKY 3a/1auu (BOIpoca), HAMEUCHHBIN IIJIaH PEIICHUs 3TOM 3a]1a4H, BBIBO/T
OCHOBHBIX COOTHOIIEHHH ((hopMyI1, ypaBHEHUI) U MOKET IPOBOJAUTDH UX aHAJIH3.

KQI/ITCQI/II/I OLICHUBAHUA MOTHBAIIUY (JINYHOCTHOI'O OTHOIIICHHUSA)

B Teuenue cemecTpa TpKABI (Uepe3 Kaxka0e TPETh CeMecTpa) MPOBOJIUTCS OLCHUBAHHE
MOTHUBALUU (JIMYHOCTHOTO OTHOIIEHUS) 00YyYaroIerocs K OCBOCHUIO MPOrpaMMHOr0 MaTepuana
o aucuuruiiae. [Ipu 3TOM CTyIGHT MOYKET TOJTYYHTh COOTBETCTBEHHO 3,3 1 4 GayuioB (Bcero 10
0aJIoB 3a cemecTp). baibl BRICTaBIAIOTCS TIPENoaBaTeIeM ¢ Y4eTOM YUeOHOH aKTUBHOCTH
o0yJaroIerocs, B TOM 4HMCJie CBOEBPEMEHHOTO BBHITIOTHEHHS KOHTPOJIBHBIX MEPONPUATHH, IO
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UTOraM KOHTAaKTHOM paboThl ¢ MpenojaBaTeneM, MpeacTaBlieHHe pedepaToB, 3cce U
JIPYTUX MaTepUaJIoB MPENOAABATEIIO.

Ilocne kaxpmoro »srtama (Bcero 3)  OaUIbBHO-PEUTHMHIOBOM  aTTeCTALlUM
NperoiaBaTeNb NMPUHUMAET PEIICHHE O BBICTABJICHUH yKa3aHHbIX OammoB (3,3 u 4 mo
NPUHIMITY 3a4TEHO - He3a4TeHO 0e3 mepexoia K MEHbLINM Ludpam).

6.MeToan4eckue MaTepuaJibl, ONpeae/siiolHe MPoue1ypPbl ONCHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M ONBITA 1eATEJbHOCTH
OcHOBHBIE NPOLIEYPHI 110 OLIEHKE 3HAHWM, YMEHHUH U HaBBIKOB 110 IUCLUIUIMHE
«OnTuka», OCyIIECTBISAIOTCS B COOTBETCTBUM C [lonoxkeHneM o OaibHO-PEUTUHTOBOI
cucreme (BPC) artecranuu oOyuaromumxcs no oopazoBaTeabHbIM IPOrpaMMaM BBICILIETO
oOpa3oBaHMsi — nporpamm OakajgaBpuara, MPOrpaMM CHELHATIUTETa M HpOorpamm
MarucTparypsl Kabapauno-bankapckoro roCyapCTBEHHOIO YHUBEPCHUTETA
um. X.M.bep6exosa (kbsu@mail.ru Jlokanpable HOpMaTHBHBIE akThl KBI'Y).

B Ilonoxxenun o BPC onpenenensi :

- BUJBI M (QOPMBI aTTeCTaINH,

- IOPSAZIOK JIOMYCKA U TIPOXOXKACHUS TIPOMEKYTOUHOH aTTeCTalny,

- oTpaboTKa TeKylel, pyOeXHOM, MPOMEXYyTOUHOM aTTecTaliM U OTYHCICHHE
n3 00pa30BaTENbHON OpTaHU3aIHH,

- IOPAZIOK OpraHu3alyy, IPOBEICHUS U MPECTABICHUS Pe3yIbTaTOB OaIbHO-
PEUTUHIOBBIX MEPOIIPUATUH,

- OpraHu3anus KOHTPOJIS IPOBEICHUS 0aJNIbHO-PEUTHUHIOBBIX
KOHTPOJILHBIX MEPOTIPUATHH,

- 0COOEHHOCTH OpraHU3alMy U MPOBEICHHS OaIIbHO-PEUTHHTOBBIX KOHTPOJIBHBIX
MEPOTPUATHIA I MHBAJIUIOB | JIUII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBBS,

- oopmIIeHHE, YUET U XPaHEHUs] HOPMAaTHUBHOM JIOKYMEHTAIIUU.

B nmpunoxenusx [lonoxxeHus: mpuBeaeHbl 00pasIibl BEAOMOCTH y4eTa pe3yJIbTaToB
TEKYILETro U pyOeKHOr0 KOHTPOJISI yCIIEBAEMOCTH, a TAK)KE 3a4€THON M 3K3aMEHAIMOHHON
BEJIOMOCTH.

Tao6auuna 7.
PesynbTaThl OCBOCHUS Y4eOHON AUCIUTLTHHBI, TOJISKAIINE TIPOBEPKE
PesynbTars! OcHoBHbIE IIOKA3aTENIN OLICHKH pe3ysbTaToB | Bux oneHouyHoro
o0yudeHusi(KoMneTeHuy| o0y4eHus Marepuaia

- CIOCOOHOCTBIO | 3HaTh: OCHOBHBIE IPABOBBIE M ITUYECKHE 1.KonnokBrym
MIPECTABIIATD HOPMBI IIPH OLICHKE ITOCJIEICTBHM CBOEH (YcrHblii onpoc no
aZIcKBaTHYIO npodeccuoHaIbHOMN e TeNbHOCTH; TEeMaMm)
COBPEMEHHOMY YPOBHIO | YMeTb:  CaMOCTOSITEIBHO  OCYIIECTBIATH | 2.BrImosHeHue
3HaHUU HAy4HYIO | IIOUCK, XpaHeHue, o00paOOoTKy U aHajau3 | NPAaKTUYECKUX paboT
KapTuHy  MHUpa  Ha | mHQOpMamuu M3 Pa3WYHbIX HCTOYHHKOB M | 3. TectmpoBaHme
OCHOBE 3HaHus | 0a3 JAHHBIX c ucnoas3zoBanueM | 4.Ilocenienue 3ansaTuii
OCHOBHBIX TIOJIOKEHUH, | WH(OPMAIIMOHHBIX, KOMIBIOTEPHBIX U | 5.0K3aMeH
3aKOHOB U METOJOB | CETEBBIX TEXHOJIOTHIA;
€CTECTBEHHbIX HayK | | Buajers: MeTOoaMH1 U crocobamu
maremaTuku (OITK-1). CaMOCTOSITEJILHO npuoopeTaTh u

UCIIOJIb30BaTh B MIPaKTHYECKON

JEATEIIBHOCTH HOBBIE 3HAaHUS U yMEHMs, B

TOM 4HCJI€ B HOBBIX O0JNacTAX 3HAHUH,

CBSI3aHHBIX C IIPOEKTUPOBAHNUEM

AJIEKTPOHHBIX YCTPOWCTB, HaBBIKAMH PAOOTHI C

KOMITBIOTEPHBIMU  IIpOrpaMMaMu  1JIA  CO3JaHus,

pEeNakTHPOBaHUSI W OMOPMIICHHS YepTeXKeH M
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KOHCTPYKTOPCKO-TEXHOJIOTHYECKON
JIOKYMEHTalUU.

OcHoBHasi IMTEepaTypa
1.CaBenbeB U.B. Kypc o6mieit puzuxu. T. 1-3. M. «Jlanby . 2006.

7. YueOHO-MeToAuYecKoe odecnevyeHre JUCHMIIUHBI (MOXYJIs)

2.Matsees JI.H. Kypc o6meit pusuxu. T. 1-5. M. «Bsiciias mxkona» 1976-1983.
3.B.A.AnemkeBny. OnTuka. 2010
4.T".C.Jlanacoepr. Onruka.2010.
5.JIaGopaTopHblii TpakTUKYM 10 onTHKe. Y4yebHnoe mocodue. C.-ITerepoypr. U'TMO.2012

4. Tpy6enkosa C.B. ®usuka. Bonpocs! u orBeThl. 3anaun-pemienus. Y.7,8. Konebanus 1 BOIHBL.
I'eomeTpuyeckas u BomHoBas ontuka. Guzmariut.2005.
5.E.U.byrukos. Onrtuka. 2011.u3a-Bo Jlans
JlonoiHUTeIbHAA JTUTEpaTypa

1. CuByxuH /J.B. Kypc o0meit puzuku. T. 4
1.H.M.I'omxkxaes. Ontuka.2007

2.C.K.Cragees u ap. OcuoBsl ontuku. [Turep, 2006

3. Tpodumona T.M. Kypc ¢pusuku. M. «Axagemusi». 2008.
4.Actaxo JI.B. llIupokos KO.M. Kypc dmszuku. T. 1-3. M. «Hayxka». 1983.
5.PemusoB A.H., [Toranenko A.f. Kypc ¢puzuku. M. «Zpodax. 2004.

6. Tpopumona T.W. Kparkuii kypc Gpu3nku ¢ npuMepamu perieHus 3aaay.
yuebHoe nocooue. M. «kKHOPYC» 2007.
IHepuoanyeckue u3xaHus

Kypnansr: Yenexu puzndecknx Hayk, Ontuka u MUKpockonus, HaHo 1 MUKpOCHUCTEMHAas TEXHUKA.
HNuTepHeT-pecypesl

1.http: //www.uksaf.orq/
2.http://www.omicron.de/en/home

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

20.03.2018 1.

COBpCMeHHHe HpO(i)CCCI/IOHaJIBHLIC 0asnl JaHHBIX

4.http://www.nanoobr.ru/training/courses/detail.php& ELEMENT ID=769
5.9BC IPR books (www/iprbookshop.ru), numen3uonHsIi qorosop Ne2749/17 ot

6.9bC «Koncynbrant cryneaTa» (JJorosop Nel22 CJI/09-18 ot 17.09.2018 1.)

Ne Haumenosan Kparkas xapakrepucruka Anpec caiita Yeaosus
n/m He YJIeKTPOHHOT O aocTyna
pecypca
1. 9B/ PI'b OnexTpoHHbIe Bepcun 885898 momHbIx http:/www.diss.rsl ABTopu3oBa
TEKCTOB JiHiCCEPTaLUil U aBTOpe(depaToB n3 JIu HHBII I0CTYTI U3
¢donma Poccuiickoii rocy1apCTBEHHOM O6ubmmorexu
OMOTMOTEKH (x. 112-113)
2. «Web of ABTOpHUTETHAS MMOTUTEMATHICCKAs http://www.isikno Hocrym o
Science» (WOS) | pedeparuBHo-OubIMOrpaduveckas u wledge.com/ IP-anpecam KBI'Y
HayKOMeTpHUecKasi 6a3a JaHHBIX, B KOTOPOH
HWHAEKCHUPYIOTCS 0KoJio 12,5 ThIc. XKypHAIOB
3. Sciverse PedeparnBHas u aHanuTuueckas 6aza Hoctym no
Scopus JIAaHHBIX, COJIepIKaIas http://www.scopu | IP-ampecam KBI'Y
H3JaTeNbCTBA 21.000 peneH3UpyEMBIX KypHAJIOB; s.com
«One3eBup. Hayka | 100.000 xaur; 370 KHKHBIA cepuit
U TEXHOJIOTHUNY (IpooKAIOIUXCS U3/IAHU);
6,8 MIIH. TOKJIaI0B U3 TPYJOB
KOH(bepeHImi
4. Hayunas DOnekTpoHHas OMOINOTEKA HAYIHBIX http://elibrary.ru [MomHbIi
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3J1eKTPOHHAs myOJIMKanuii - MOJTHOTEKCTOBBIE BEPCHH JOCTYI
ounoauorexka (HIb | oxono 4000 nHOoCTpanHBIX B 3900
PODN) OTEYECTBEHHBIX HAYYHBIX JKyPHAJIOB,
pedepats!l myomukarmii 20 TBICSY KypHAIIOB,
a TaKxke onucaHus 1,5 MITH. 3apyOeKHBIX U
POCCHUIICKUX AUCCEpTaLU.
2800 poccuiiCKuX )KypHAJIOB Ha
0e3B03Me3/IHOIT OCHOBE
5. Ba3a naHHbIX HanmonaneHas nadopmannoHHo- http://elibrary.ru Asropu3oBa
Science Index AHAIIMTUYECKAs! CUCTEMA, aKKYMYJIUPYOILast HHBIH JOCTYII.
(PUHLI) OoJiee 6 MIJUTHOHOB ITyOJUKAIIMA POCCHHCKUX [Mo3Bonser
aBTOPOB, a TaK)Ke HH(POPMAIHIO 00 NX JIOTIOJHATH 1
nutupoBanun u3 6onee 4500 poccuiickux YTOYHSATh
YPHAJIOB. CBE/IEHUS O
MyOIUKAIHIX
yuensix KbI'Y,
MUMEIOIINXCS B
PUHII
6. HauunoHanabH OO0beanHEHHBIH IEKTPOHHBIN KaTajaor https://H36.pd Hoctyn ¢
asi 3J1eKTPOHHAA (OHIIOB POCCHICKUAX OMOIHOTEK, COMEPIKATIII 3JIEKTPOHHOTO
onémorexa PI'B | 4 331 542 »nekTpoHHBIX JOKYMEHTOB YUTAIILHOTO 3aj1a
00pa3zoBaTeNIbHOTO U HAYYHOTO XapakTepa I1o O6ubnuoTeKu
Pa3NIMYHBIM OTPACIISIM 3HAHHUI KBbI'Y

MeToanuyeckue yka3aHus 10 POBeAeHUIO YUeOHBIX 3aHATHI U OPraHu3anun
CaMOCTOSITEJIbHOM PadoThI CTY/IEHTA.

MeToanuyeckne peKOMEHIANUN K YTEHHIO JIeKIU U
OPraHU3alMU CAMOCTOATEIbHON padoThI CTY/IEHTOB.
Meroandeckue peKOMEHAAIMHN OOIIET0 XapaKTepa 1Mo MPOBEACHUIO YUSOHBIX

3aHATUN U OPTaHU3ALUY CAMOCTOSITENIbHOM pabOThl CTYIE€HTOB JI0CTATOYHO XOPOIIO
pa3paboTaHbl MHOTMMH OTEUECTBEHHBIMU U 3apyOeHBIMH aBTOPaMHM, B TOM YHUCIIE C yUETOM
KOMIIETEHTHOCTHOTO T10/IX0/Ia IIPH OPraHU3alui 00pa30BaTEIbHOTO MPOLECCa, OCHOBAHHOTO
Ha JIeATeIbHOCTEN MOJIENIN IOJrOTOBKHY BBIITYCKHHUKA By3a. XapakTepHOH 0COOEHHOCTbHIO
peanu3aiyy AesiTeIbHOCTHOM MapagurMbl 00pa30BaHUs SBIISCTCS YMEHBIICHNE
TPYAOEMKOCTH ayAUTOPHOM pabOThI M COOTBETCTBYIOILEE MOBBILIEHUS TPYA0EMKOCTH
CaMOCTOSITENbHON paboThl. Pabouuii yueOHbIi man /i 6akaJaBpoB 110 HAIPABICHHIO
MOATOTOBKU «DJIEKTPOHUKA U HaHOAIeKTpoHuKa» B KBI'Y, npenycmarpuBaet o6beM
KOHTaKTHOU paboThl ~47% oT 001meit TPy JOEMKOCTH AUCHUILTHHAPHON OATOTOBKU. [1o
mcuuiuinHe «ONTHKa», y4eOHbIH MJ1aH, BBIACPAKHUBAETCS IT0Ka3aTellb. B Takux yci1oBUsIX
MMEET MECTO MOBBILIICHUE POJIU, 3HAYUMOCTH U 00BEMOB CaMOCTOSITEIbHOM paboThI
CTYAEHTOB, IPY U3yYCHUU JAHHOW JUCLUIUINHBL B TO ke BpeMs yueOHas (KOHTaKTHas)
pabota, mo-npexxHeMy, J0JDKHA, 6€3YCIIOBHO, BHITOIHATH CUCTEMOOOPA3YIOIILYIO PO,
obecreunBast peryJIipHOCTb U LIE€JIEBYIO HAlPaBJIEHHOCTh 0Opa30BaTEIbHON JEsITeIbHOCTH
10 TAaHHOW JUCLUIUIMHE.

OcHOBHBIMU (pOPMaMU OpPTaHU3AIMH YUEOHBIX (ayAUTOPHBIX)3aHATHH MO JUCIUTUINHE
«OnTHKa» ABJISIOTCA JIEKIUU, TPAKTHUECKUE U J1a00paTOpHbIEe 3aHSATHS.

[Ipu nmoAroToBKe JEKIMOHHBIX 3aHATHI MPEnoJaBaTesb JOIKEH ONPEAECIUTD e U
3aJ1auM JIEKIMH, pa3padboTaTh IJIaH NPOBEACHUS JIEKIUHU, OCYILIECTBUTH IOJ00D JIUTEPaTyPhI
(03HaKOMIJIEHHE C TIEPHOANUYSCKUMH U3IaHUSMHU TIO0 TEME JICKIIHIA), 0TOOpP HEOOXOAUMOTO U
JIOCTATOYHOTO T10 COJIEpKaHHUI0 yueOHOro MaTepuana. JIekTop ornpenensieT MeTOAbl, IPUEMbI
U Cpe/IcTBa MOJJEPKaHUs HHTepeca, BHUMAaHUs, CTUMYJIMPOBAHUSI TBOPUECKOTO MBIIIJICHUS
CTYJIEHTOB.

Jlexuus JOJKHA BKIIIOYATh B KAYECTBE ATAIOB (DOPMYIIMPOBKY TEMBI JIEKLINH,
IIepeYeHb BONPOCOB, U3JI0KEHUE BBOJIHOM YaCTH, OCHOBHOM 4aCTH, KPATKHE BBIBOJBI 110
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KaX/IOMy PacCMOTPEHHOMY BONpOCY U PEKOMEHIAlMU JINTepaTypPHbIX HCTOYHHKOB IIO
u3araeMbeIiM BompocaMm. Eciau ouepenHoe 3aHATHE SBISIETCS MPOJOJIKEHUEM IpeblTylnein
JeKIUH, 1eJecoo0pa3Ho KpaTko c(OopMysIupoBaTh MOJYYEHHBIE paHee pe3yibTaThl,
HEOOXOIMMBIE ISl TIOHUMAHKSI ¥ YCBOCHUS U3y4aeMbIX BOIPOCOB. B 3aKimounTenbHON YacTH
JEKIMM JKeNaTeJIbHO 0000IUTh Haubojiee BaKHbIE M CYIIECTBEHHbIE MOMEHTHI JIEKIIHH,
clenath BBIBOJABI, a Takke cHOpMyIupoBaTh 3aqadd ISl CaMOCTOSATENBHOW pPabOTHI
CTYICHTOB U yKa3aTb pEKOMEHIyeMyo Jureparypy. Llenecoobpa3zHoii Takke OCTaBUTh BpeMs
JUIsL OTBETA Ha BOIPOCHI CTYJIEHTOB U BO3MOXKHYIO JUCCKYCHIO MO M3JI0)KEHHOMY MaTepualy
Ha JICKIUH.

COI{Cp)KaHI/IG JICKIIMKM  TIO0 I[aHHOﬁ JUCHUIITIMHE  JOJIXKHO  COOTBETCTBOBATH
AAOAKTUYCCKHUM  I[IPUHIOUIIAM, KOTOPBIC 00ecleynBaOT COOTBETCTBHE  HM3JIaraeMoOro
Marepurajia Hay4YHO-MCTOANYECKUM OCHOBaM e JaroruaecKom JACATCIIBHOCTH. OCHOBHBIMU H3
HUX ABJIAIOTCA HEJIOCTHOCTD , HAYYHOCTH, JOCTYIIHOCTDb, CUCTCMATUYIHOCTD U HATTISIAHOCTD.

O PeKTUBHOCTH JIEKIIMM MOXKET OBITh TIOBBIIICHA 3a CYET PaAIMOHAIHHOTO
WCIONIb30BaHNE TEXHUYECKUX CPeACTB. KOMIUIEKTHI TEXHUUYECKUX CPEICTB HEOOXOIUMO
TOTOBUTH K KaXKIOU JIEKIIMH 3a0JIarOBPEMEHHO, HE Meperpyxasi UMU ayJAUTOPHIO.

CymrectByeT KinaccuuKarivst JISKIHA 110 THITAM W METOJIaM WX TPOBEICHUS (BBOIHAS,
yCTaHOBOYHAs, NMPOrpaMMHas, 0030pHasi, uToroBas u ap.). [Ipu u310KEeHUH TPOrPaMMHOTO
Marepuaia Mo JaHHOW AUCIUIUIMHE Ha JEKUUAX PEKOMEHAYETCS HIMPOKOE HCIOJIb30BAaHUE
cpeacTB  MH(MOPMALMOHHO-KOMMYHUKAIIMOHHBIX — TexHonorun (UKT) w ayJio-
BUICOTEXHUKU. [loaroroBka BUACO — JIEKIMM COCTOUT B  TEPEKOJAUPOBAHUU,
MEePEeKOHCTPYUPOBAHUU Yy4eOHOW MH(pOpMAIMM 1O TeMe B BU3yaIbHYIO (opMmy UIs
MPEAbSIBICHUS CTYACHTaM 4Yepe3 TEXHUYECKHE CPEICTBa OOYYEHUS WM CXEMbl, PUCYHKH,
YEPTEKU.

MeToauyeckue peKOMEHIAIMHU 10 MPOBEAEHUI0 MPAKTHYECKUX 3aHATHI.

[IpakTrdeckune 3aHATUS JOJDKHBI oOecreunBaTh (OPMHUPOBAHUE, TPEXKIE BCETO,

KOMITIOHCHTOB «YMCTb» 3aJaHHLIX TUCHHUIUIMHAPHBIX KOMHCTCHHHﬁ. HpaKTI/I‘-ICCKI/IC 3aHATUA

M0 JMCIUIUIMHE JOJDKHBI OBITh OPUEHTHPOBAHBI, KaK IPAaBHIO, HAa PEHICHUE THITOBBIX

(6azoBBIX) 3amau, B Oyaymiedl mpodecCHOHATBHOW MACSITETFHOCTH C HUCIOJIb30BAHUEM

METOJIOB, METOJIUK, (hOPMYJI, MOIXOI0B, aJITOPUTMOB, MOJICIICH M MPOYHX, U3JIOKCHHBIX Ha
JIEKIUSAX B MaTepUaliaX, BEIHECCHHBIX Ha CAMOCTOSTCIILHYIO PadoTy.

[IpakTuyeckue 3aHATUS TO JOUCHUIUIMHE IIeIeCO00pa3Ho MpeaycMOTpeTh (Ipu
HaJUYUH BO3MOKHOCTH) BO BCEX MOJIYJISIX M, KaK MPaBUIIO, CIEIYET HEMOCPEJACTBEHHO 3a
M3YYEHHEM JICKIUSIX TEOpEeTUYeCKUM MartepuaioM. [Ipu 3ToM OHM HpeaIIecTBYIOT BblIaue
CTYJEHTaM 3a/IaHuil Ha CAMOCTOATEIbHYIO padoTy.

[To muctumummae «OnTHKa» OJHONW W3 TJIABHBIX IEJEH MPAKTHYCCKUX 3aHITHI
SIBJIICTCS YIITyOJIeHUE, 3aKpeTieHne U HanOoJiee TIOJTHOE YCBOSHUE TOrO MaTepuaia, KOTOPhIH
OBLJT OCBEIIICH HA JICKIIMH WM 33J1aH JIJIS CAMOCTOSATEILHOTO N3YUCHUSI.

B xoxe mnpoBeneHus MNpPakTUYECKUX 3aHATUH IIPENOJABaTelb IOMOTaeT CTYAEHTaM
OBJIa/IeTh HAYYHOW TEPMHUHOJOTMEH, CBOOOJHO ONEpUPOBaTh €10, MIPUMEHATh €€ IpU aHaJu3e
TEXHOJIOTMYECKUX MPOIIECCOB U3rOTOBJIEHUS IPUOOPOB U YCTPONUCTB B HAHOUHKEHEPHUU.

Ycenex NpakTU4ecKUX 3aHATHH 10 AUCLHUIUIMHE 3aBUCUT OT KayecTBa MOJATOTOBKH K
HEMy IIpernojasarenss M CTyAcHTOB. IloaroroBka K  INpPakTHYECKUM  3aHATHUIM
MIPEAYCMaTPUBAET COCTABJIICHUE IIPOJAYMAHHBIX IUIAHOB HX IPOBEACHUSA C YKa3aHUEM
PEKOMEHI0BAaHHOH JINTEPATyphl H O00P HATJISIIHBIX TIOCOOHIA.

Ha MMPAaKTUICCKUX 3aHATHH npernoaaBaTeCib JOJIZKCH CO3/1aBATh HCIIPUHYKICHHYIO
O6CTaHOBKy B ayJUTOPHU U OPTraHNU30BATH 0’KUBJICHHBIM OOMEH MHCHUSAMHU, MIOJICMUKY U
JAUCKYCCHIO 110 OCHOBHBIM BOIIPOCAM IPAKTUYICCKUX 3aHATHI. HCO6XO,Z[I/IMO pa3BUBATb U
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ooOmpATbL aKTUBHOCTDH 06yqa}0m1/1xcs[, I[06I/IBaTI)C$I HUX BHUMATCIBHOI'O U KPUTUYCCKOT'O
OTHOLICHUS K BBICTYIIJICHUIO COKYPCHUKOB.

AxTuBHas pa60Ta CTYACHTOB Ha MNPAKTUYCCKHUX 3aHATUAX ABIACTCA OAHUM U3
nokazareseit Xopomeﬁ OpraHu3zaliv TaKux 3aHATUM. HpI/I 3TOM OYCHb BA’XHO ITIOAJIMHHO
HAay4YHOC PCHICHUC HA MPAKTHYCCKUX 3aHATHAX 3ada4, CBA3AHHBIX C 00/1aCTBIO U BUIaM
HpOCI)CCCHOHaHBHOﬁ ACATCIIbHOCTHU BBIITYCKHHUKOB I10 HAIIPAaBJICHUIO ITIOATOTOBKHA
<<3J'I€KTpOHI/IKa M HAHOJJICKTPOHUKA»

8.MeTepuajibHO-TeXHHYECKOE 0O0ecneyeHue TUCIHUIIINHBI.

JIeKIMOHHBIC U TIPAKTUYECKUE 3aHATHS IPOBOASATCS B Ay JUTOPHSIX, OCHAILICHHBIX
000pyI0BaHUEM, 00ECIICUMBAIOIINM PEATU3ALUI0 UHTEPAKTUBHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTHH, a TaK)Ke CETEBBIM 000PY/I0OBaHHEM, MTO3BOJISIONIAM PEATH30BaTh BOSMOKHOCTH
00pa3oBaTEIbHBIX TEXHOJIOTHI U TEXHOJIOTHU ONEPATUBHOTO JOCTyIa K HH)OPMAIIHOHHBIM
pecypcam.

Mo puctmmmHe «OnTHKa» UMEETCs] KypC BUICO — JICKIIUH, OXBATHIBAIOIINIT BCe
MOTyJTH, BKITFOYCHHBIC B IPOTPAMMY JTUCIIMILTHHBI.

[epedeHb MpOrpaMMHBIX MPOJYKTOB BKJIFOYACT :

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

. Kaspersky Endpoint Security Ctangaptasiii Russian Edition Ne siumiensun 17EO-
180427-050836-287-197;

. Academic MathCAD License

. ApxuBatop 7z (6ecrutatHoe I10)

. [Tporpamma juist pabotsl ¢ pdf mybaukammusmu Adobe Reader (6ecrmatHoe 110)

. ITakeT maTemaTuueckoro ananusa SMath Studio (6ecrataoe I10)

. Cucrema nocrpoenune rpadukoB SciDAVis (6ecriatHoe 110)

. Cpena pa3paboTku BUpTyalbHEIX TprOopoB MyOpenLab (6ecrmataoe [10)

Cucrema snokanbHo# cetrt KBI'Y mpenocrasisier BO3MOXHOCTh OJTHOBPEMEHHOH pabOThI
00JIBIIIOTO KOJIMYECTBA MOJIb30BaTENeH KaK B IOKAJIbHON CETH By3a, TaK M Yepe3 CeTh
«HHTEepHET» C coOMIOIeHNEeM TpeOOBaHUiT HH(OPMAIIMOHHON 0€30MTaCHOCTH M OTPAaHUYCHUEM
noctyma K uHpopmanun. DIeKTpoHHas HHPOPMAITMOHHO — oOpa3oBarenbHas cpena KbI'Y
MO3BOJISIET OCYIIECTBIISATH padOTy 00yUarOIIUXCS U3 JTFOO0H TOYKHM JOCTYIa, B TOM YHCIIC U3BHE
By3a.

Oco0eHHOCTH peaJan3aliy TUCHHIINHBI JIJIsl HHBAJIWIOB W JIHIL ¢
OrPAHNYEHHBIMH BO3MOKHOCTSIMH 310POBbS

J1J1s CTYyIEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI CO3aHbI CHeIIMaTbHbIC
yCIIOBUSL Ul TOJNy4YeHHs oO0pa3oBaHua. B 1ensx JOCTYNMHOCTH TOJIYYEHHS BBICILErO
oOpa3oBaHMsI IO 00Opa30BaTEIbLHBIM MPOrpaMMaM WHBATHIAMU U JIUIAMHU C OTPAaHUYECHHBIMU
BO3MOKHOCTSIMU 3/IOpPOBbsI  YHUBEPCUTETOM oOOecrieunBaeTcs: |)anpTepHaTHUBHAS BepCUs
odunmansHOro caifta B cetu «MHTepHeT I cnaboBUIAIINX; 2)IIPUCYTCTBHE aCCUCTEHTA,
OKa3bIBalOIIEro oO0yyarolmemMycs HEOOXOAMMYIO IOMOIIb; 3)1 J HMHBAIMIOB W JIMIl C
OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbS MO CIyXY - AyOJHMpOBaHHE BCIYyX CIIPaABOYHOM
MHPOPMALIUK O PACIHMCAaHUM Y4YeOHBIX 3aHATHH; oOecreueHHe HaJJIeKAIUMH 3BYKOBBIMH
CpeacTBaMHu BocmpousBeAeHus HHpopmanmu. JJis WHBAIHIOB U JIMI[ C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH  3/I0pOBbsl, MMEIOIIMX HapyLIEHUs OIOPHO-ABUIaTEIbHOTO armapara,
CO3/IaHbl  MaTepUaJbHO-TEXHUYECKHUE  YCIOBUSA  OOECIEeUUBAIONIME  BO3MOXKHOCTH
OCCTIPENATCTBEHHOTO JIOCTyNa OOyYaloImuXcsi B YUeOHBIC TOMEIICHHS, OOBEKTY MMHTaHUS,
TyaJleTHbIE W Jpyrue TIOMEIICHUs YHUBEPCHUTETa, a TaKXke NpeObIBaHUA B YKa3aHHBIX
MOMENICHUSX (HAJIMYUE PACIIUPEHHBIX JIBEPHBIX IMPOEMOB, TOPYYHEM © JPyTruUx

IIPUCTIOCOOIEH I ).
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JIucT u3dMeHeHunit B padoueil mporpamMMe JUCHMILIMHBI «ONITHKA) 10O
HanpasJjieHuI0 noaroroBku 11.03.03 - KoncrpynpoBaHue M TEXHOJI0TUA
3JIEKTPOHHBIX cpeAcTB HAa 20 - 20 y4.T.

Ne  [Dnement (mynkr) PIIJ] IIepeyeHb BHOCUMBIX U3- IIpumeyanue
n/m MEHEHUH (AOTOITHEHMI)

OO6cy>xeHa 1 peKOMEH/I0BaHa Ha 3acelaHuy Kadeapbl DIEKTPOHUKH U HUPPOBBIX

MH(POPMALIMOHHBIX TEXHOJIOTUN MPOTOKOI Ne OT « » 20__r.

3aB. kadeapoii mpod. P.II. Temes
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