OLIEHOYHBIE MATEPHAJIBI
MO TUCHUTIJINHE

OcCHOBHBIE DJIEMEHTHI U TUIIOBBIE Y3JbI OIITUYCCKUX HpI/I60pOB

Kox monyis Moayanb
1159031(0) DnemeHTHas 0a3a, CTPYKTYpHbIE U (PYHKIIMOHAJIbHbBIE
CXEMbI OIITUYCCKUX U OIITUKO-3JICKTPOHHBIX
npuOOpPOB U KOMITJIEKCOB

Exatepunoypr



O1ieHOYHBIC MaTepUaIbl COCTaBICHBI ABTOPOM(AMH ):

Ne i/ damunusa, ums, YueHas cTeneHb, To.kHOCTS IMoapa3nenenue
0T4YeCTBO Y4eHoe 3BaHHe

1 [TapamonoBa Onbra 0e3 yueHoM Crapuuit TEXHOJIOTUU CTEKIa

JleonnioBHa cTerneHu, 0e3 MpenoiaBaT
YUYCHOI'O 3BaHM CJIb

2 [ITapnaxoB Huxouai TOKTOp 3aBeqyromu TEXHOJIOTUU CTEKJIA

TumodeeBuy TEXHUYECKHUX i1 kadeapon
HayK, JOLEHT
CornacoBano:

VYnpasienue o0pazoBaTeIbHBIX TPOTPaAMM

IO.B. KonoBasioBa




ABTOpBI:

® HapaMOHOBa Ouabra .HCOHI/IIIOBHZI, CTapIIII/Iﬁ npemoaaBarTte/ib, TEXHOJIOI'MH CTEKJIA

1. CTPYKTYPA U OBPBEM JUCHUIIVIMHBI Ocnosubie 3jieMeHTHI M TUIIOBBIC V3JIbI
ONTHYECKUX NPUOOPOB

1. O0bem JTUCHUILINHBI B |4
3a4eTHbIX eANHULAX

2. Buabl ayAnTOpHBIX 3aHATHI [IpakTHueckre/ceMUHApCKUE 3aHITHS

3. IIpomexyTouHas aTTrecTanus 3auer

4. Texymas arrecranus KonTponsHas pabora 1
KonnmokBuym ]
Jomamnss paborta 2
Pacuetno-rpadpuueckas 1
pabota
Pacuetnas pabota 2
Pedepar 1

2. IVIAHUPYEMBIE PE3VYJIbTATDBI

OBYYEHUSA MHIAUKATOPHBI) 11O

JUCHUIIVIMHE MOAYJISA OcuoBubie 3JeMeHTBI ¥ THUIIOBBIC Y3JIbI ONTHYECKNX

npudopos

WNuaukaTtop — 9T0 mpu3HAaK / CUTHAN/ MapKep, KOTOPBIM MOKa3bIBaeT, HA KaKOM YPOBHE
00y4aromuics JOKEH OCBOUTH PE3YIbTaThl 00YUCHUS U HX MIPEABIBICHUE JOKHO OITBEPAUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMSI JAHHON AUCIUILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PIIJI.

Tabmuma 1

Koa v HanmeHnoBaHue

Ilnanupyembie pe3yJabTaThl

KOHTpOJIbHO-OIIeHO‘IHbIe
CpeacTBa 1Jid OCHUBaHUA

KOMIIeTeHIIUH o0y4eHus (MHIMKATOPbI) JAOCTHKEHHs pe3yJibTaTa
00y4eHus 10 AMCUHUILIHHE
1 2 3

[TK-2 -Cnocoben
pa3pabaThiBaTh
CTPYKTYpHBIC U
(byHKIIMOHATLHBIE
CXEMBI ONITHYECKUX U
OTITUKO-3JIEKTPOHHBIX
npubOpOB, CUCTEM U
KOMILIIEKCOB.

3-1 - [lepeuncnuTh OCHOBHBIE
XapaKTEPUCTUKU U CBOMCTBA
ONTUYECKOTO U3ITy4eHHUS,
3JIEMEHTHYIO 0a3y ONTOTEXHUKH,
UCTIONB3YEMYIO MPHU pa3padoTKe
CTPYKTYPHBIX U
(GYHKIIMOHATBHBIX CXEM
ONTHYECKUX U ONITHKO-
AIIEKTPOHHBIX MMPOOOPOB, CUCTEM
1 KOMITJIEKCOB

Jomarmruss padora Ne 1
Homarmnsist padota Ne 2

3auer

KonnokBuym

Kontponbhas pabora
[IpakTH4ecKkue/ceMUHApCKUE
3aHATHS

Pacuetnast pabora No 1
PacueTtnas padota Ne 2
PacuetHo-rpaduueckas pabora




V-1 - Onpenensats onTuMaiibHbie | Pedepar
HapamMeTpbl OIITHICCKOTO
U3IIy4eHUs ¥ IOJ0UPATh
3JICMCHTHYIO 621'3)/ OIITUYCCKUX U
ONTHUKO-3JIEKTPOHHBIX TPUOOPOB
pU pa3padOTKE UX CTPYKTYPHBIX
U (PYHKIIMOHAJIBHBIX CXEM

3. HPOHEAYPBI KOHTPOJISA U OHUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JANCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOM CHUCTEME
(TEXHOJIOI'HYECKAS KAPTA BPC)

3.1. IIpouenypsbl TeKyliel U NPOMEKYTOYHON ATTECTALMH 10 JUCHUILIUHE

1. Jlekuuu: k03GpuIHEeHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTATOB JEKIIMOHHBIX 3aHATHI
— HEe IPEeIYCMOTPEHO

Texkymas arrecranus Ha JEKIHUAX Cpoxu — MakcumaJb
cemecTp, Hasl OlleHKa
yueOHast B O0aJju1ax

Heaes

BecoBoii k03 ¢uLMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIeH aTTecTAlMU M0 JeKUUIM — He
NMpeTyCMOTPEHO

HpOMe)KyTO'lHaH arrecranus 1o JeKIuiaM — Her
BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JEeKIUAM
— He NIPeAYCMOTPEHO

2. lIpakTH4yeckne/ceMUHAPCKHE 3aHATHSA: KOO(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX
Pe3y/1bTATOB NPAKTHYECKHX/CEMHUHAPCKHUX 3aHATHH — |

Texymas arrecranys Ha NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumaianb

3aHATHAX ceMecTp, | Hasl OLIeHKa
yueOHas B 0as1ax
HeJleJIst

Q0OMAWHsIsL paboma 1,1 12

KOHMPOIbHASL pAOOma 1,2 12

pacuemuas paboma 1,3 12

pacuemno-epaghuueckas paboma 1,4 12

pacuemuas paboma 1,5 12

KOJLNOKGUYM 1,7 14

QoMauiHssL paboma 1,7 14

pedepam 1,8 12

BecoBoii kK03 ¢UIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYIlel aTTecTAluu 110
NPAKTHYECKHM/CeMHUHAPCKUM 3aHATUAM— (.5

IIpome:xxyTouHasi aTTecTalus M0 MPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM—324eT
BecoBoii kK03 (puHEeHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
NPaKTHYEeCKUM/CeMUHAPCKUM 3aHsATUAM— (.5

3. JIaGopaTopHble 3aHATHSA: KO3 (PHUIMEHT 3HAUYUMOCTH COBOKYIHBIX pe3yJibTaTOB
JIa0OPATOPHBIX 3aHATHH —HE 1PEIYCMOTPEHO




Texyuiasi aTrecTanus Ha JJAa0OPATOPHBIX 3AHATHAX Cpoxn — | Makcumaiab

ceMecTp, | Hasl OLleHKa
yueOHas B Oas1ax
HeJleJIst

BecoBoii k03()(puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aATTeCTAlNH 10 Ja00PATOPHBIM
3aHATHAM -He [PeIYCMOTPEeHO

IIpomexyTouHAast aTTeCTALMSA MO0 JAOOPATOPHBLIM 3aHATHAM —HeT
BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI aTTECTALMHU 1O
JIA0OPATOPHBIM 3aHATHSAM — He IPeyCMOTPEHO

4. Onnaiin-3auaTus: K03QGUIHEeHT 3HAYMMOCTH COBOKYIHBIX Pe3y/ibTATOB OHJIANH-3aHATHI
—He MPeTyCMOTPEHO

Texyuiasi aTTecTalus HA OHJIAH-3aAHATHIX Cpoxun — | Makcumajib
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajax

HeJeJIst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIEeH ATTeCTAlUH 110 OHJIAWH-
3aHATHAM -He 11PeIyCMOTPEHO

IIpomMe:xxyTouHasi aTTecTANUSA 110 OHJIANH-3AHATUAM —HET
BecoBoii K03()(puHEHT 3HAYNMOCTH Pe3YJbTATOB POMEKYTOYHOM ATTECTAIUM 10 OHJIAWH-
3QHSITHSIM — He NPeIyCMOTPEeHo

3.2. [lpouenypsl TeKkyuieid 1 NPOMeKYTOUHOM aTTECTALMU KYPCOBOH padoThI/MPoeKTa

Tekymas aTrecTanusi BbINOJIHEHHS KYPCOBOii Cpoku — cemecTp, | MakcumaiabHas
paboThI/MpoeKTa yueOHasi HeJleJiA | olleHKA B 0ajjiax

BecoBoii ko3¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUS] KYPCOBOM padoThl/MpoeKTa— He
HpPeIyCMOTPEHO

BecoBoii kK03()(puIIHEHT MPOMEKYTOYHOM ATTECTALMU BHINIOJHEHUSI KYPCOBOM
PadoThI/MPOEKTA— 3aAIMUTHI — He NPeIyCMOTPEHO

4. KPUTEPUM W YPOBHU OLIEHUBAHMS PE3VJIbTATOB OBYYEHHUSA MO
MU CIATITAHE MOIYJIS

4.1. B pamkax BPC npuMeHsttoTcst yTBepKACHHBIC Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLIEHUBAHMS JOCTIKEHHH CTYAEHTOB MO JAUCIUILIUHE MOy (Tabia. 4) B paMKax KOHTPOJIbHO-
OIICHOYHBIX MEPOIPHUATUH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam OOy4YeHHUs
(MHAMKATOpAM).

Tabnuua 4
Kpurtepun oueHuBaHus y4eOHBIX JOCTHKEHUI 00y4al0IIUXCS
PesyabTarhl Kpurtepun oneHnBaHusi y4eOHBIX JOCTH:KEHHUI, 00y4aromuxcs Ha
00y4eHust COOTBETCTBHE Pe3yJabTaTaM 00y4eHHsi/ MHAUKATOPaM
3HaHU CrTyneHT 1eMOHCTpUPYET 3HaHUs ¥ IOHUMaHUE B 00J1aCTH M3Y4YEHHUS Ha

YPOBHE YKa3aHHbBIX MHIUKATOPOB U HEOOXOAMMBIC ISl MIPOIOJIKEHUS
Oo0y4YeHHMs W/MIM BBIOJHEHHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHANBHOU IS TETBHOCTBIO.

Ymenus CTyneHT MOXET MPUMEHSATh CBOM 3HAHUS U MMOHUMaHUE B KOHTEKCTaX,
IPE/ICTABICHHBIX B OICHOYHBIX 3a/IaHHAX, JAEMOHCTPHPYET OCBOCHHUE
YMEHUH Ha ypOBHE YyKa3aHHBIX WHAWKATOPOB M HEOOXOIMMBIX JUIS




MPOAOIDKEHUST OOYYEHHS H/MIM BBIMOJHEHHUS TPYAOBBIX (YHKIHMHA H
JIEHCTBUIM, CBSI3aHHBIX ¢ MPOPECCUOHATBHON JESATEILHOCTBIO.

OubIT /BiIafcHUE

CTyeHT JEMOHCTPUPYET OMBIT B OOJACTH H3Y4YEHUS HA YpPOBHE
YKa3aHHBIX HHJIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3YJHTATOB
00yd4eHUs Ha YPOBHE 3aIJITAHUPOBAHHBIX WHINKATOPOB.
CryneHt cnocoOeH BBIHOCHUTH CYXKICHHUS, [IEJaTh
(OpMyITUPOBATH BBHIBOBI B 00IACTH U3YUCHHUSL.

CTyaeHT MOXeT coo0IIaTh MPENoIaBaTeNio U KOJIEraM CBOETO YPOBHS
COOCTBEHHOE IOHMMAaHHE ¥ YMEHUsI B 00JIACTH M3YUYEHHUSL.

OICHKHU U

4.2 ]1nst olleHWBaHUS YPOBHSI BBIIOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHHUM oO0yyaromuxcs npu
IPOBEICHUN KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJYJI) HCIOJb3yeTCs
yYHHUBEpcalibHasl mKaa (Tadi. 5).

Tabmuma 5

Ixaja oueHUBAHUA JOCTHKEHUS Pe3yJIbTATOB 00y4eHHsl (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHeH J0CTHKEHHUS Pe3y1bTATOB 00y4eHusi (MHAMKATOPOB)

Ne Conepxxanue ypoBHs IIkajia oneHUBaAHUSA
n/m BBINOJTHEHHS] KPUTEPHS TpagnunonHas KavecTBenHasn
OLICHUBAHMS Pe3yJIbTATOB XapaKTepPUCTHKA YPOBHS XapaKTepUCTH
o0y4enusn Ka YPOBHS
(BBINMOJTHEHHOE OLIEHOYHOE
3ajlaHue)

1. PesynbTatel o0yueHus OTan4Ho 3auTeHo Bricokwuii (B)
(MHIMKATOPbI) TOCTUTHYTHI B (80-100 6annoB)
MOJIHOM 00beMe, 3aMeUYaHHi HEeT

2. Pe3ynbrarel oOydeHmst Xopor1io Cpennuti (C)
(MHIUKATOPHI) B IETIOM (60-79 GamnnoB)
JOCTUTHYTBI, UMEIOTCSl 3aMEYaHMUsl,
KOTOpBIE HE TPEOYIOT
00513aTEILHOTO YCTPAaHEHHUS

3. Pesynbrarsl 00yuenus Y 10BJIETBOPUTEIILHO [Toporossrii (I1)
(MHAMKATOPHI) TOCTUTHYTHI HE B (40-59 6anmnon)
TOJIHOW Mepe, €CTh 3aMeUaHusl

4. OcBoeHue pe3ynbTaTOB 00yUCHUS HeynosnerBopurenn He Henocrarounsiit
HE COOTBETCTBYET MHIUKATOPAM, HO 3a4TE€HO (H)
UMEIOTCS CYIIIECTBEHHBIC OMMOKN 1 | (MeHee 40 O6aioB)
3aMeuaHusi, TpedyeTcs 1opadoTKa

5. PesynbTar 00y4yeHus He JOCTUTHYT, HenocraTouHo cBUIETENHCTB Her pesynbraTa
3aJIaHUE HE BBIIIOJHEHO JUTSL OTICHUBAHUS

5. COJEPXAHHUE KOHTPOJIbHO-OLIEHOYHBIX MEPONPUSITUIA IIO

JUCLMILIMHE MOJY.JISI

5.1. Onucanme AYAUTOPHBIX KOHTPOJBHO-OICHOYHBIX Mep01'lpl/lﬂTI/Il7] nmo JUCHMIIJIMHE

MOYJIfl




5.1.1. IlpakTH4yecKkue/ceMUHAPCKHE 3aAHATHS
IIpuMepHBIii IIepeYeHb TEM
1. XapakTepucTUKN MaTepUaioB ONTUYECKUX JIeTalen
2. OnTudeckre XapakTepUCTUKN MaTepUaioB 1 HOPMUPYEMBbIE [TOKa3aTeIN KauecTBa
ONTHUYECKOT0 CTEKJIA
3. Tumnbl IMH3, KOHCTPYKTUBHBIE TapaMETPhI
4. Ha3naueHue U TUIBI IPU3M, KOHCTPYKTHBHBIE ITaPAMETPBI
5. HazHadyeHue 1 TUIIBI 3€pKal, KOHCTPYKTUBHBIE ITapaMETPhI
6. OOBEKTHBBI ONTHYECKUX CHCTEM
7. OKyJsipbl ONTHYECKUX CUCTEM
8. Tunoskle y371bl ONTUYECKUX CUCTEM
LMS-mnatdopma — He nperycMOTpeHa

5.2. Onucanue BHeayIMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEPONPHUATHH H CPEACTB
TeKyLIero KOHTPOJIsl 10 JUCHHILINHE MOAYJIs

PazHoypoBHeBOe (MuddepeHIIMPOBAHHOE) 00YUICHHE.
ba3zoBbIii

5.2.1. KonTpoabHas padora

IIpuMepHBIii IEpeYeHb TEM

1. PacyeT KOHCTPYKTHUBHBIX IaPAMETPOB JIMH3

IIpumepHsbIe 3a1aHus

HaiiTi ontuueckyto cuiny, GOKyCHbIE pacCTOSAHUS, (POKAIbHBIE OTPE3KHU, MOJIOKEHNE TTIaBHBIX
IUIOCKOCTEH JIMH3bI CO CIEAYIOIMMU KOHCTPYKTUBHBIMU MTapaMeTpamMu:

Bapunant 1234567891011 12

rl, MM -120 50 o0 60 -70 o0 70 -80 30 -100 17 15

12, MM 75 -40 50 00 0 -62 -60 90 50 120 o0 245

d,Mm101087415126532,855

mapka crexsia Td1 Kd4 JIK6 TK16 ©6 K100 K8 BK10 TK23 BK8 bd16 TK14

LMS-mmatdopma — He mperycMOTpeHa

5.2.2. Kos1okBHYM

IIpuMepHBIii IEpeYeHb TEM

1. XapakTepucTUKN MaTEpUaIoB ONTHUYECKUX JIeTalen

2. OnTudecKkre XapakTepUCTUKN MaTepUaioB U HOPMUPYEMBIE ITOKA3aTEeIN KauecTBa
ONTHUYECKOr0 CTEKJIA

3. Turbl JINH3, KOHCTPYKTUBHBIE TAPAMETPHI

4. Ha3naueHue u TUIBI IPU3M, KOHCTPYKTHBHBIE ITaPAMETPBI

[TpumepHbIe 3a1aHus

Bomnpocsl 1o npoiiiecHHOMY MaTepuainy

LMS-matdopma — He perycMOTpeHa

5.2.3. lomamnss padora Ne 1
[IpuMmepHBIil IEpEeUYEeHb TEM



1. OnTrueckue Marepuabl

IIpumepHble 3anaHus

HaiiTu Bce XapakTepuCTUKN ONTUYECKOT0 MaTepuasa (1o BapuaHTaMm)
LMS-mmatdopma — He mperycMOTpeHa

5.2.4. lomamnss padora Ne 2
IIpuMepHBIii IEpeYeHb TEM
1. 3epkana. Tunel 3epkan. KoHCTpyKTHUBHBIE TapaMETPhI
IIpumepHsbIe 3a1aHus
Paccuurare napamerpsl chepuueckoro 3epkana (o sapuantam). Caenats 4epTex
LMS-mnatdopma — He mpeycMOTpeHa

5.2.5. PacueTHo-rpadpnueckasi padbora

IIpuMepHBIii IEpeYeHb TEM

1. HazHaueHnue u TUIBI IPU3M, KOHCTPYKTHUBHBIE TTapaMeTpPbl

[IpumepHsble 3a1aHus

PaccuuTaTh mapameTpbl npu3Mbl rpagoaHaIuTHYecKuM MeTo1oM TypbiriHa (oTpakaroas
npuszma AP-90, bP-480,AP-0 u 1.1. o BapraHTam)

LMS-nnatdopma — He mpeaycMOTpeHa

5.2.6. PacueTHas padora Ne 1
[IpumepHBIii IepeYeHb TEM
1. OOBEKTHBBI ONITHYECKUX CUCTEM
ITpumepHbIe 3a1aHus
PaccunTaTth OCHOBHBIE MTapaMeTpbl 00bEKTHBA (110 BAPHAHTAM), C/IEIATh YEPTEK
LMS-matdopma — He IperycMOTpeHa

5.2.7. PacueTrHnas pabora Ne 2
[TpumepHBIil IEpEeUYEeHb TEM
1. Okynsipbl ONTHYECKUX CUCTEM
IIpumepHsIe 3ananus
Paccunrars napamerpsl oKkyJisipa (110 BapuaHTaM), CAENaTh YEPTEX
LMS-nnatdopma — He npeycMOTpeHa

5.2.8. Pedepar
IIpuMepHBIii IEpeYeHb TEM
1. CoBpemeHHbIe TPOOIEMBI ONITOTEXHUKU
[IpumepHsIe 3ananus
Bb160p TEMBI CAMOCTOSITETILHO CTYIEHTOM
LMS-nmatdopma — He mpeycMOTpeHa

5.3. Onucanne KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOYHOT0 KOHTPOJIS 10
AUCHMILIHHE MOAYJIS

5.3.1. 3auer
CHHCOK MPUMEPHBIX BOIPOCOB
1. XapaKkTepuCTUKH MaTEpHAJIOB ONTHYECCKUX JIeTaIei



2. OnThyeckue XapakTepUuCTUKU MaTEPUAIOB 1 HOPMHUPYEMBIE TOKA3aTEIN KauyecTBa
ONTUYECKOTO CTEKIIa

3. Tursbl IMH3, KOHCTPYKTUBHBIE ITAPAMETPBI

4. HaznaueHue M THIBI TPU3M, KOHCTPYKTHUBHBIE TTapaMeTPhI

5. Ha3nauenwue u THIBI 3epKajl, KOHCTPYKTHUBHBIE TTapaMeTPhI

6. O0BEKTUBBI ONTHYECKUX CUCTEM

7. OKyAsIpbl ONTHYECKUX CUCTEM

8. TUNOBBIC Y3JIbI ONITHYECKUX CUCTEM

LMS-mnardopma — HEe peayCMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLIEHOYHBIX MEPONIPUATHI 110 HANIPABJIEHUAM
BOCHUTATEIbHOI 1eITeIbHOCTH

Hampasnenus BocnuTatreabHOU AESTEIBHOCTU COMPATAIOTCS CO BCEMU pe3yibTaTaMu OOydeHus
KOMITETEHINI 10 00pa3oBaTeNbHON MpOrpaMMme, UX OCBOEHUE OOECIeUMBACTCS COJEpIKaHHUEM
BCEX JIUCUUIUIMH MOJYJIEH.



