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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
CaBuH AHjpeii BanepreBuy, [.T.H., ipodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BOJIOKOHHBIE U TBEPAOTEJ/IBHBIE JIASEPBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

ITK-1.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THITOBBIX CHUCTeM, IPUOOPOB, Y3/I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeEKTPOHHBLIX IPUOOPOB U CUCTEM

ITK-1.3 — CriocobeH K pacyeTy, NMPOEKTUPOBAHUIO M KOHCTPYHMPOBAHUIO B COOTBETCTBUH C TEXHHUECKHM
3a/laHUEeM THIIOBBIX CUCTeM, MPUOOPOB, JieTasiedl U y3/10B Ha CXeMOTEXHUUECKOM U 3/IEMEHTHOM YPOBHSIX

@DopMHUPOBaHUIO KOMITETEHLIMM CITY)KUT JAOCTIDKEeHHe C/lelyIOLUX pe3y/sTaToB 00pa3oBaHust:
IIK-1.1

3HAHUA:
00 OCHOBHBIX 3/IeMEHTaxX TBEPAOTETbHBIX U BOJIOKOHHBIX JIa3€POB U MX PO/ B TeHePALUH U3TyUeHHS;
00 OCHOBHBIX XapaKTePUCTHKAX JIa3ePHOTO U3TyYeHHUs], TIOJyYaeMOoro pa3TiyHbLIMU TUTIAMH JIa3epOB;
0 Hanbosee pacrpoCTpaHeHHBIX TUTIAX TBEP/IOTEBHBIX M BOJIOKOHHBIX J1a3€pOB;

METO/IMKU PacyeTa OCHOBHBIX XapaKTEPUCTHK JIa3epHOT0 W3/TyUeHNs;

pacyeT rnapamMeTpoB JIa3ePHOTO U3/TyYeHHs B Pa3/IMYHbIX CHUCTeMaX eJUHHLY;

OLIeHKa OCHOBHBIX ITapaMeTpPOB TBeP/0TeNbHBIX Y BOJIOKOHHBIX JIa3€POB;

TIPUHLMIIOB TeHepal[iy U3/IyueHUs B Jla3epaxX pa3/MuHbIX KOHCTPYKLIWH;

TIPUHLIMIIOB BBIOOPA J1a3epoB /I/Is pellieHrs] KOHKPETHBIX 3a/1ay;

BOMPOCHI JIa3epHO 06e30MacHOCTY;

YMeHuUsi:

BBITOJTHSATE pacyeThbl PaClIPOCTPaHEeHHs U3/TyUeHH s B ONITOBOJIOKHE;

BBITIO/THATE PacyeThbl TIapPAMEeTPOB J1a3ePHOTO U3/TyUYeHus;

BBITIO/THATE pacyeT Jia3epHoi 6e30TacHOCTH;

HaBbIKU:

pacyeToB [MaPaMeTPOB JIa3ePHOT0 UMITY/IbCa;

WICTIO/Ib30BAaHUsI THIIOBOTO OOODPY/NIOBAaHUS W TPOTPAMMHBIX MPOAYKTOB /i1 W3MEpPEeHUs] MapaMeTpoB

JIa3€pHOT'0 U3/TyUY€E€HU s,

HaCTpOﬁKH P€30HaTOPOB TBEPAOTE/IbHBIX J1Ia3€POB.

IIK-1.3

3HAHUA:

00 OCHOBHBIX 3/IeMEHTaX TBEPOTETbHBIX U BOJIOKOHHBIX JIa3€POB U UX POJIM B TeHEPALIUH U3TyUEHHS;
OCHOBHBIX ITAPAMETPOB TBEPAOTETHHBIX Y BOJIOKOHHBIX JIa3€POB;

TIPYHLUIIOB T'eHepaLiy U3/ydeHus B J1a3epax pa3/juuHbIX KOHCTPYKLWN;

TIPYHLUIIOB BHIOOPA /1a3ePOB [ijisl pellieHHst KOHKPeTHBIX 3a/jay;

YMeHuUsi:

BBITIOJ/IHSITH pacueThl [IapaMeTPOB JIa3epHOT0 U3/TyueHus;

BBITIOTHATD PacyueThl PACIPOCTPaHeHNsI U3TyUYeHHs B ONTTOBOJIOKHE;

BBIMOJTHSTE pacueT Jia3epHol 6e30MacHOCTY;

HABbIKU:

pacyeToB MapaMeTPOB JIa3ePHOTO UMITY/IbCa;

UCII0/Tb30BaHUsI TUTIOBOTO 00OpYZOBaHUSI M TPOTPaMMHBLIX TMPOAYKTOB AJIsi U3MepeHHsl MapaMeTpoB

J1a3epHOTO M3/Ty4eHus;

HACTPOUKHU pe30HaTOPOB TBEP/IOTE/TBHBIX J1a3ePOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna BOJIOKOHHBIE 1 TBEPJOTEJ/IBHBIE JIA3EPHI siBasieTcsi AUCLUATIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasJieHut0 12.03.05 JlazepHas mexHUKa U /ia3epHble MexHOA02UU.

CopepxaHue [UCLMIUIMHBL — SB/SETCA JIOTUUECKMM rnpogopkeHrem aucuuiivH:  BBICHIASA
MATEMATHUKA, ®V3UKA, OCHOBBI OIITUKH, OCHOBBI JIA3EPHON TEXHUKU.

CopepkaHe AVCIUIUIMHBI SIBASIETCST OCHOBOM it ocBoenust aucuurmd: MOIITHBIE JIA3EPHI,
JIABEPHBIE CHUCTEMBI CIIEITMAJIBHOTI'O HA3HAYEHNS], HAYYHO-
NCCJ/IEJOBATE/IbCKAS PABOTA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHus B UH)KeHePHO JiesiTe/TbHOCTH, CBI3aHHOMU C
NIPOeKTHPOBaHUEM, KOHCTPYUPOBaHKEM 1 TEXHO/IOTUSIMU NIPOU3BO/CTBA J1a3ePHON TeXHUKHU

¢ OIIK-3 — CriocobeH MpoBOUTE SKCIIepUMeHTabHble UCCIe[0BaHUs U U3MepeHusi, 06pabaTbiBaTh 1
TIPe/ICTaB/ISITh TIO/TyUeHHbIe JaHHbIe C YUeTOM CreLu(UKY METOL0B U CPe/iCTB Jla3ePHbIX UCC/IeI0BaHUM
Y M3MepeHU

e [IK-1.1 — CriocobeH K aHa/M3y 3aJja4u 110 IPOeKTUPOBAHUIO TUIIOBLIX CUCTEM, IPUOOPOB, y3/I0B U
JieTaseli la3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IEKTPOHHBIX TIPUOOPOB U CHUCTEM

e [IK-1.3 — CniocobeH K pacyeTy, IpOeKTHPOBaHHIO U KOHCTPYHUPOBAHHUIO B COOTBETCTBUHU C TEXHUUECKUM
3a/laHeM THUIIOBBIX CHCTeM, IPHOOPOB, /leTajiell U Y3710B Ha CXeMOTEXHHUECKOM U 37IEMEHTHOM YPOBHSX

¢ TTK-1.5 — CriocobeH MPOBOUTDL YHC/IEHHBIE OI[eHKH TTapaMeTPOB JIa3epHOTO U3/TyUeHUs U TPOLeCCOB
B3aMMO/IeMCTBHUS J1a3epHOT0 U3/TyUeHUs CO CpeJjlaMH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.
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Paaaen 1. le/llll.[l/ll'lbl reHepanuyu ¥ OCHOBHbIE XapaKTePUCTUKH
nasepHoro usaydenus. 1.1. CTuMy/1upoBaHHOe U3/TyueHue.
Koadduipents! OiiHiuTeliHa. 1.2. OCHOBHbIE NPUHLUIILI TeHepaLu.
4 7 TpexypoBHeBas 1 ueThbIpeXypoBHeBas cxeMsl. 1.3. Vicropus co3ganus 20 9 2 3 4 11 15 10
n1a3epoB. [TepBbie TBep/OTe/bHbIE U BOTOKOHHBIE /1a3epbl. 1.4. OCHOBHbIe
XapaKTepPUCTUKHU Jla3epHOro u3ayuenus. [IpocTpaHcTBeHHasi U BpeMeHHast
KOT€pEHTHOCTb.
Paspen 2. OcHoBHBIe 3/1eMeHTbI KOHCTPYKIMH TT u BO/IOKOHHBIX
Jia3epoB. 2.1. OCHOBHBIE 3/IeMEHTBI TBEPAOTE/IbHBIX U BOJIOKOHHBIX
4 7 nazepoB. 2.2. AkTuBHbIe cpefibl TT 1 BOJIOKOHHBIX /1a3epoB. 2.3. 6 2 2 0 0 4 15 20
Ocyl1ecTB/IeHHe HaKauky aKTUBHOMW cpefibl. 2.4. PesoHartopel TT u
BOJIOKOHHBIX JIa3€pOB.
Paspen 3. AktuBHbIe cpefibl TT 1 Bo10KOHHBIX /1asepoB. Hakauka
na3epos. 3.1. Knaccudukanus akTuBHbIX cpef. 3.2. [IMHa BOIHbBI
4 7 HaKaykH, J/IMHa Bo/Hbl reHepamu v KI1/1 nasepa. 3.3. TenioBele 18 8 4 0 4 10 20 25
3¢ deKkTrl B aKTUBHBIX cpefiax. 3.4. Kpucranmyueckue, CTeK/IsSHHbIE U
KepaMHu4yeCKre akTUBHbIe Cpe/ibl.
Paspen 4. Pe3onaropsl na3epoB. JIasepHble ycuauTenu. 4.1.
4 7 Knaccudukanust pe3oHaTopoB j1a3epoB. 4.2. Pacuet s1a3epHbIX 31 15 4 7 4 16 o5 25
Pe30HaTopoB. 4.3. OnTryeckyie 371eMeHThI U ONITHUeCKUe TIOKPBITUSL
J1a3epHBIX Pe30HaTOPOB.
Paspen 5. Umny/ibcHble j1a3epbl. I3MepeHHe napamMeTpoB
HMMITY/IbCHOT'O JIa3ePHOro U3/ay4deHus. 5.1. HerpephIBHbIH,
4 7 KBa3UHeIpephIBHBIN 1 NMITY/IbCHBIN PeXXUMbI pabOoThI J1a3epoB. 5.2. 33 17 5 7 5 16 5 20
Jlazepsbl y/bTPAKOPOTKUX UMIY/bCOB. 5.3. [IpUHLMIIBI H3MepeHuH
MPOCTPaHCTBEHHO-BPEMEHHbIX XapaKTepPUCTHK /1a3ePHOTr0 U3aydeHus. 5.4.
VICr10/130BaHMe HMITY/IbCHBIX JIa3epOB.
Bcero 3a 7 cemecTp 108 51 17 17 17 57 100 100
Bcero no gucuuninHe 108 51 17 17 17 57 100 100
3.2. AyANTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HaiMeHOBaHHe pa3jesia
Tema MNPAKTHYECKOr'0 3dHATUA dayA.
n/n JMCIMILTAHBI
JacoB
1 Paszpen 1. IlpuHOMnNBI reHepaliiy M1 OCHOBHBIE  ([IpMHLIMIIBI TeHepali U OCHOBHbIE 4
XdPdAKTEPUCTHUKU JId3€DHOI'0 U3/ IyUEeHU. XdPAKTEPUCTUKHU JIa3€PHOI'0 U3/TyUeHUA
7 Paspen 3. AxtuBHbIe cpesibl T'T 1 BOJIOKOHHBIX |AKTUBHBIE Cpefbl TT ¥ BOJTOKOHHBIX 4
nasepos. Hakauka y1a3epos. nasepos. Hakauka /1asepos
3 Paspgen 4. Pe3oHatopsl 1a3epoB. JlazepHble Pe3oHnaropel y1a3zepos. JlazepHblie 4
YCUINTEJIN. YCU/IMTe/ 1
Pasgen 5. UmnynbcHbIe nasepsl. VIsmepeHue NmnynbcHble nasepsl. I3MepeHue
4 rapaMeTpOB UMITY/IbCHOT'O J1Ia3€pHOT'O apaMeTpOB UMITY/JIbCHOTO JIa3€pHOI0 5
H31yuyeHus. H3/1yueHus
Bcero 3a 7 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne Homep u HariMeHOBaHHe pa3jesa
Tema naﬁopaTopnoro NpAKTHKyMd ayA.
n/n JUCIMILTAHBI
yacoB
1 PEIB,Z[EJI 1. HpI/IHL[I/IHbI reHepanuy 1 OCHOBHbIE I/I3MepeHHe AJIMHBI KOTEPEHTHOCTH 3
XdPAKTEPUCTHUKU JIa3€DHOI'0 U3/ IyUeHU . JIa3€pHOr'o U3/Iy4YeHUs
HacTtpoiika pe3oHaTopa Jjia3epa Ha
Paszpgen 4. Pe3oHatopsl 1a3epoB. JlazepHble P P arop p
2 KpUCTaJ/lJyiIe UTTPUMN a/TFIOMUHUEBOI'O I'DdHATa 7
YCUIUTEJIN.
C HeoguMOM
3 |Pasgen 5. ImnynbcHble y1asepel. Vi3Mepenue |M3MepeHUs IPOCTPaHCTBEHHO-BPEMEHHBIX 7
T1apaMeTpOB UMITY/ILCHOI'O JIa3€PHOT'0 XdPAKTEPUCTHUK JIa3€PHOI'0 U3/TyUE€HHS
6 31000




|I/I3J'[yIIEHI/IH.

Bcero 3a 7 cemecTp 17
3.4. CamocTosnTenbpHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHUe Oomem,
Copep)xaHue yueOHOro 3afaHus
n/n pasjesna JUCLUIIHHBI 4acoB
N3yueHue nipelyCMOTPeHHBIX NPOrpaMMOi
1 [OUIaKTUYeCKUX eJUHUL] TI0 KOHCTIeKTaM JIeKIUi 1 3
peKoMeHJyeMol uTepaType
Pazpen 1. IIpuHLMIIBI TeHepaLuy 1
2 |ocHoBHbIe XapakTepHCTIKN BrlnosHeHMe UHAVBUYa/bHOTO JOMAIIITHEro 3a/laHus U 4
T A——— TOATOTOBKA K 3aIyTe paboThI §
IToAroTOBKA K BBITIOJTHEHHIO U 3allUTe J1Tab0paTOpHOM
3 paboTel «V3MepeHUe JJTHHBI KOTePEHTHOCTH J1a3ePHOTO 4
W31y YeHUsI»
Pasgen 2. OcHoBHBIE 371eMeHTBl  |VI3ydeHue MpesyCMOTPEeHHBIX [IPOrpaMMON
4  |koHCTpyKUMU TT Y BO/IOKOHHBIX |AUJAKTAYECKUX eJUHUL] 10 KOHCIIeKTaM JIeKLIN 1 4
JIa3epoB. peKoMeHJyeMol iTepaType
W3yueHue nipelyCMOTPeHHBIX IPOrPaMMOM
5 |Pasgen 3. AktuBHbBIe cpefipl TT U |AUAaKTUYECKUX eMHUL] 110 KOHCIIeKTaM JIeKLUI U 6
BOJIOKOHHBIX /la3epoB. Hakauka  |peKOMeH/lyeMOH iuTeparype
6 J1a3€poB. Brinonsenve MHAMBHUYaIbHOTO JOMAIIHETO 3a/jaHus U 4
TOATOTOBKA K 3aIyTe paboThl
W3yueHue npe1yCMOTPEeHHBIX IPOrPaMMOM
7 IUAAKTUUeCKUX eJUHUL] [0 KOHCIIeKTaM JIeKLUi U 6
peKoMeHJyeMoM iTepaType
Pasgen 4. Pe3oHatopsl /1a3epoB. IToAroToBKa K BBIMOJIHEHHIO U 3allUTe 1ab0paTopHOM
8  |J/lasepHble yCU/IUTEIIN. paboThel «HacTpoiika pe3oHaTopa Jiazepa Ha KpUCTaJlie 6
WTTPUI a/FOMUHUEBOI0 rpaHaTa ¢ HeOLUMOM»
9 BeInosnHeHMe UHAVBUYa/BHOTO JOMAIIHEro 3a/laHusl U 4
MOZITOTOBKA K 3aIluTe paboThl
10 [MToAroTOBKA K BBITIOTHEHHIO U 3allUTe 1ab0opaTopHOM 6
paboThl «M3MepeHus MapaMeTPOB JIA3€PHOTO U3/TYUYeHUsI»
11 Pazgen 5. iMrynbCHbIe fla3ephl.  |BbIoNHeHre MHAUMBUYa/IbHOIO JOMAIIHEro 3a/laHus U 4
W3mepeHnue napameTpos MOZATOTOBKA K 3aIlyTe paboThI
12 |MIMIIy/IbCHOTO JIa3€PHOr0 [MToaroToBKa K BBITIOTHEHUIO KOHTPOJIBHOW PabOTHI 2
V3/TydeHMA. V3yueHue rpesyCMOTPEHHBIX TIPOTPaMMOi
13 MUAKTUUeCKUX eIUHUL] [0 KOHCTIeKTaM JIeKL1ii U 4
peKoMeHJyeMol uTepaType
Bcero 3a 7 cemecTp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJE/IN CEMECTPA
2 |3 4 5 67 8 |9/10(11 12 13 |14 15 16| 17
7 Kiloc13 & %TP‘*' mo | npl o3 |mpjm3 B %TP‘*' 1O |komnrp.P. 13 1P (J)ITP‘*' 1o p A;;f

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTHueckasi paboTa;

KIIoc — KoHTpO/b TI0CeaeMoCTH;

[3 — nomaiiHee 3a/iaHue;

JIP — naboparopHast pabora;

Ortu. no JIP — otuet mio JIP;

KouTp.P. — KOHTpO/ibHast paboTa;

. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEePBaJIbl B

clefyroumx popmax:
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JMarHoCTUYeckas pabora;
KOHTPO/Ib TIOCEIIaeMOCTH;
JOMalliHee 3a/jaHue;
JlabopatopHasi paboTa;
otuet 110 JIP;
KOHTpOJIbHAs1 paboTa.

IIpoMexyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
I depeHIIMPOBaHHBIN 3aueT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. Bensies, B. B. JIo6aué, FO. IT. MakcumoB. OnTHKa MOIIHBIX j1a3epoB. Y. 1 ®opmupoBaHue
n3nyuenus. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2001, 351. pec.

2. A. A. Bensie, B. B. Jlobaués, FO. I1. MakcumoB. OnTHKa MOIIHBIX a3epoB. Y. 1 dopmupoBaHue
uznyuenus. bBI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2001, 62 3K3.

3. A. C. bopediiio, C. B. VBakuH. . JIa3epsl: ycTporicTBo u geticteue. CII6.: JTanb, 2016, 50 3K3.

4. B. E. TTpusanoB. OnTudeckre KBaHToBbIe reHepatopbl. CI16. BT TY "BOEHMEX" um. /1. ®@. YcTHHORa,
1997, 99 3k3.

5. O. 3eesto. . ITpuntmne! naszepos. CI16.: Jlanb, 2008, 29 3Kk3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpelyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyoTCS.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHsb;

2. http://library.voenmeh.ru/jirbis2/ — ®yHngamenranbHas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®.
YCTHHOBA;

3. https://urait.ru/ — I'naBHas — O6pa3oparesibHas miardopma FOpaiT. 111 By30B M CCY30B..

CorpeMeHHbIe MpodeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcToBas 37ekrpoHHas 6ubamoTeka Poccutickoro doHzaa
(byHIaMeHTalbHBIX HCC/IeJ0BaHHUIA.

VHdbopMalioHHbIe CTIPaBOYHbBIE CUCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTal TEXHUYECKOTO perynupoBanusi: HopMmel, mpaBuia, cCTaHAapTh
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTlntoc- nHGOpMaloHHbBIN TTOpTas MpaBoBoi nHGOpMaliu.

5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.
5.6. H(dopmalMoHHbIe TeXHOIOTUU:

B3auMogeicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. KoMIIbIOTepHBIH KOMII/IEKT.

6.3. JTaGopaTopHbIe 3aHATHA:

1. KoMIi/1IeKT ONITHKY;
2. Jlazep tBepaoTenbhblii, Nd: YAG.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

10



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BOJIOKOHHBIE 1 TBEPJOTE/IBHBIE JIASEPBI

AnHoTanusa paboueii nporpaMMsl

Huctuminaa BOJIOKOHHBIE 1 TBEPAOTEJIBHBIE JIA3EPHI sBnsieTcs JUCLUTIMHON 4acTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HaripaBjieHuto 12.03.05 JlasepHass mexHUKA U Jd3epHble mexHoaA02uU. JIMCLUIIIMHA peau3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit 1 TASEPHAA TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1.1 CriocobeH K aHanmM3y 3a/jauu 10 TIPOEKTUPOBAHWIO TUTIOBBIX CHUCTEM, NMPUOOPOB, Y3/I0B U ZeTanei
7a3epHOU TEXHUKH, JIa3ePHBIX OMTUKO-3/IEKTPOHHBIX MPUOOPOB U CHCTEM;
[TK-1.3 CriocobeH K pacueTy, TMPOEKTUPOBAaHWIO M KOHCTPYHPOBAHUIO B COOTBETCTBHU C TEXHHUUECKUM
3aZlaHueM TUTIOBBIX CHCTeM, PUO0POB, AeTasell U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IeMEHTHOM YPOBHSIX.

Co;[epx(aHHe AUCHUITIMHBI OXBaTbIBA€T KPYI' BOIIPOCOB, CBfA3daHHBIX C OCHOBaMM na3epH0171 TeXHUKHU U
NapaMeTpaMu Jia3€pHOI'0 U3/Iy4yeHUA Ha MMpUMepe TBEPAO0TE/IbHBIX U BOJIOKOHHBIX J1a3€POB.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ KOHTPOJIb MOCEITaeMOCTH;
¢ JlOMalllHee 33/]aHue;
e jyabopaTopHasi paboTa;
e oTuer 1o JIP;
e KOHTpOJ/IbHast pabora.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHLMPOBaHHBIN 3ayUeT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL
TIpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHs (17 u.), mpaktuueckue 3aHsaTHs (17 4.), mabopaTopHseIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzaeHTa (57 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
BOJIOKOHHBIE 1 TBEPIOTEJ/IBHBIE JIASEPBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeHaniuu 1o

OCBOEHUI0 AMCIUIUIUHBI ISl CTY/i€HTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue padoTbI PexomeHjiyemas 1uTeparypa prm:{?éKOCTb’
Paspen 1. IlpyHIUneI reHepanyii U 0CHOBHbIE XapaKTePUCTUKH JIa3epPHOr0 U3/1y4YeHusl.
. B. E. IIpuBanoB. Ontrueckre KBaHTOBbIE
V3yuenye rpe/lyCMOTPeHHBIX TIPOrpaMMOH reneparopsel: CI16.BT'TY "BOEHMEX" um. /1.
AM/AKTUUECKHX e/IHHLY 110 KOHCTIeKTaM ®. Yetunosa, 1997 (1,3) 3
JIEKLIAN 1 DEKOMEH/IyEMOH JIMTEpaType O. 3enro. . ITpunImns 1azepos: CIT6.: JTaHs,
2008 (1)
BrinonHeHve MHAVMBHUAYAIBHOTO JOMAIIHETro A. A. Benses, B. B. Jlobaués, 0. II. 4
3a/IaHust Y TIOJTOTOBKA K 3aiuTe paboTsl MakcrumoB. OnTrKa MOIIHBIX Jla3epoB. Y. 1
®opmuposanue usnyyenus: bI'TY
ITOArOTOBKA K BHIMTOIHEHHIO U 3aLUTe "BOEHMEX'LHM- A. ®. Yerunosa, 2001 (1,5)
naboparopHoil paGoTs «M3MepeHue JIHHBI A. C. bopefiwo, C. B. Msaku. . JlasepsL: 4
KOTePeHTHOCTH JIa3ePHOI0 U3/TyYeHUs» yCTPOUCTBO U ,qemc?lalée): CII6.: Jlans, 2016
Wrtoro no pasgeny 1 11
Paspen 2. OcHoBHbIe 3/1eMeHThI KOHCTPYKLuu TT U BO/TOKOHHBIX JIa3epoB.
O. 3Benro. . [TpuaLMTE a3epos: CII6.: JlaHb,
2008 (9)
B. E. [TpuBanoB. Onthueckre KBaHTOBbIE
V3yueHue rpeyCMOTPEHHBIX porpaMMoi | reHeparopsel: CI16.BT'TY "BOEHMEX" um. [I.
IUIAKTAYECKUX eIMHUL] T10 KOHCIIeKTam ®. YctuHOBa, 1997 (2) 4
JIEKL[MI U PEeKOMeH/IyeMOli JIuTepaType A. A. Bensies, B. B. Jlo6aués, FO. IT.
MakcumoB. OnTrka MOLIHbIX J1a3epos. Y. 1
®opmuposaHue usnyvyenus: bI'TY
"BOEHMEX" um. []. ®. Yctunoga, 2001 (2)
Wroro 1o pasgeny 2 4
Pa3pen 3. AkTuBHBIe cpefbl TT ¥ B010KOHHBIX /1a3epoB. Hakayka js1a3epoB.
N3yueHue ripeyCMOTPEHHBIX POrPaMMOM A. A. Benses, B. B. Jobaués, 1O. II.
MakcumoB. OnTHMKa MOIHBIX Jla3epoB. Y. 1
JM/IAKTHYECKUX @JJTHALY TT0 KOHCTIeKTaM DopvmpoBarme H3Tyaerns: BITY 6
JICKIYH 1 PEKOMEHIYEMOU JITEpaType "BOEHMEX" um. [I. ®. Ycrunoga, 2001 (4,6)
B. E. [IpuBanoB. Onthueckre KBaHTOBbIE
BrirnoyiHeHMe UHIWBU/TyaIbHOTO JOMAIITHEero rerepatoper: CI16.5TTY "BOEHMEX" im. ]I, 4
3a/IaHus 1 TIO[ITOTOBKA K 3aluTe paboTsl ®. Yerunosa, 1997 (1,3,9)
Wroro no pasgeny 3 10
Pa3pen 4. PesoHaTopsbl j1a3epoB. JIa3epHbIe yCH/IUTEIH.
N3yueHue ripegycMOTpeHHBIX Tiporpammoii | O. 3Besnto. . [TpuHiunel na3epos: CII6.: JlaHs,
JUIAKTUUeCKUX eIUHUI] TI0 KOHCITEKTaM 2008 (5) 6
JIeKLIUW ¥ peKOMeHlyeMOU TuTeparype A. C. bopeiiio, C. B. VIBakuH. . Jla3epsr:
TT0AroTOBKa K BBINO/IHEHHIO U 3allUTe ycrpoiictso u seicteue: CII0.: Jlaub, 2016 (3- 6
nabopaTopHOM paboTel «HacTpoiika 6)
B. E. [TpuBanoB. Onthueckre KBaHTOBbIE
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pe3oHaropa Jla3epa Ha KpUCTaslie UTTPHA
aJTFOMHUHHEBOTO TPaHaTa C HeOJMMOM»

BrimonHeHne WHAVBU/YaIBHOTO JOMAIITHETO

reHeparopsl: CII6.5I'TY "BOEHMEX" um. [1.
@. YctuHoBa, 1997 (4-6)
A. A. Benses, B. B. JIobaués, 1O. II.
MaxkcumoB. OrnTrka MOIHBIX j1a3epos. Y. 1

®opmupoBanue usnyuenus: bI'TY 4
3a/jaHus 1 TIOATOTOBKA K 3aljuTe PabOTEl | \pOEHMEX" um, [T, ®. Yerunosa, 2001 (7-11,
14)
Wrtoro no pazgeny 4 16

Pa3nen 5. I/IMHYJIBCHBIE Jid3€phbl. I/I3mepelme NapaMeTpoB UMITY/JIbCHOI'0 JIa3€PHOI'0 U3/Iy4yeHUus.

[ToaroroBKa K BHITIOTHEHUIO U 3aIIUTe

nabopatopHoii paboTh! «M3mepenus O. 3gento. . [Ipuniuns! nasepos: CI16.: JlaHb, 6
rapamMeTpPOB JIa3epHOTO U3TyUeHUsD» 2008 (7,8)
BrinonseHve MHAVMBHUAYAIBHOTO JOMAIIHETO A. C. bopeiio, C. B. ViBakuH. . JIa3epsr: 4
3a/laHUS U TIO[ITOTOBKA K 3allfuTe paboThl ycTpoiicTBo U feiictere: CII6.: Jlans, 2016 (4)
[ToArOTOBKA K BBITIOJIHEHUIO KOHTPOJIbHOM A. A. Benses, B. B. Jlobaués, 0. I1. 9
paboTbI MakcumoB. OnTrKa MOLHBIX Jla3epoB. Y. 1
V3yueHue rpeyCMOTPEHHBIX TIPOrpaMMOii PopmupoBanye usyyenus: BI'TY
[MIaKTUUEeCKUX €IMHULL TI0 KOHCTIeKTaM "BOEHMEX" nm. /. ®. YcruHoBa, 2001 (11) 4
JIeKLIWI ¥ peKOMeHlyeMOU IuTeparype

Wroro no pa3zeny 5 16
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BOJIOKOHHBIE 1 TBEPJOTEJ/ILHBIE JIA3EPBI

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e /IOMalllHee 3a/laHue;

¢ jabopaTopHasi paboTa;

e otuet 1o JIP;

* KOHTPOJIb TIOCEIaeMOCTH;

¢ KOHTpO/bHas pabora;

e 1uddepeHIMPOBAaHHBIN 3aYerT.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

JomaiHee 3aanne

PelieHusi JOMaIIHUX 3a/JaHWH MIPeCTaBISIOTCS B TIeYaTHOW MM PYKONMCHOM dopme. JomyckaeTcs
BBITIOJIHEHUE PaCueTOB «BPYUHYHO» W/IU UCII0/Ib30BaHKE CUCTEM aBTOMAaTU3allid MaTeMaTUyeCKUX pacueTosB.
Kakzioe 3a/jaHue Coziep>KUT Habop UCXO/HBIX [JaHHBIX B COOTBETCTBUU C TeMOM MH/MBU/YalIbHOTO 3a/JaHusl.
Kputepuu ouieHuBaHUSA:
[omarliHee 3afjaHye CUMTAETCS BbINIOJIHEHHBIM YCIIeIIHO (IPUHUMAEeTCS) TIPU CIeAYIOLMX YC/IOBUSIX:
* IPaBWIbHOE BBINTOJIHEHNE BCeX MYHKTOB (3a7ia4), pe/lyCMOTPEHHBIX 3a/laHHeM;
* IpaBUW/IbHOE 0(OpPM/IeHHE BCeX Pe3y/bTaToB B COOTBETCTBUY C TPeOOBaHUSIMU TOCYAapPCTBEHHBIX CTaHJAPTOB.

JIaGoparopHasn padora
Homyck k JIP
* IOTTYCK K BBITIOJIHEHHIO TIepBoi JIP He npefycMOTpeH.
* /IS IOTTyCKa K BBIMOJIHEHHIO TTocuteAytoux JIP Heobxoauma 3arrura nepBoi JIP.
JlaboparopHbie paboThI:
JlabopatopHas paboTa Ne 1. FI3MepeHue /IMHbI KOT€PEHTHOCTH JIa3€PHOTO U3/TyUEeHUST;
JIaboparopHas pabota Ne 2. HacTpoiika pe3oHaTopa Jiazepa Ha KPUCTa/lie UTTPUL a/IFOMUHUEBOIO rpaHara C
HeoIVMOM;
JTaboparopHast pabora Ne 3. V3mMepeHue nmapamMeTpOB J1a3epHOTO U3/ TyUeHusI.

Otuer no JIP

OrtyeTsl 110 1ab0OpaTOpHBIM paboTaM Tpe/CTaB/ISIOTCS B [TeUaTHOM BH/Je B (popmare, Tipe[yCMOTPEHHOM
111ab;10HOM OTYeTa 1o JlabopaTopHOii paboTe, UM PYKOIMCHOM opMe. [I0mycKaeTcs BLIMOTHEHE PACUeTOB
«BPYYHYIO» WM UCIIO/Ib30BaHUE CUCTEM aBTOMAaTH3alliy MaTeMaTHUeCKUX PacyeToB. 3allliTa OTUeTa MPOXOAUT
B (JopMe /I0K/Iaja CTy/IeHTa IO BBITIOJTHEHHOW paboTe U OTBETOB Ha BOTIPOCHI NP0 jaBaTeis.
B ciyuae eci ohopMieHHe oTUeTa U NoBeJjeHre CTy/leHTa BO BpeMsl 3all{UThl COOTBETCTBYIOT YKa3aHHbIM
TpeboBaHMAM (TIPaBU/ILHOE BBITIOJIHEHHE BCeX IyHKTOB (3a/lau), IpelyCMOTPEeHHbIX 3a/jaHieM, IPaBUIbHOe
ToCTpoeHKe U 0opM/IeHHe B COOTBETCTBHY C TpeOOBaHMSIMH rocyAapcTBeHHbIX cTaHzapToB ECK/ rpadukoB
[JIs1 BCEX TOJTyYaeMbIX B XO/ie BBITIO/THEHHSI 3a/JaHUs XapaKTePUCTHK), 3alljuTa OTUeTa 1o J1abopatopHoi paboTe
CUMTAETCS yCIeLTHOH.
OTyeT He MOXKET ObITh IPUHSAT U MOAJIEXUT JOPabOTKe B CTyyae:
* OTCYTCTBUSI HEOOXOIMMBIX Pa3/iesioB;
* OTCYTCTBUSI HEOOXOIMMOTO rpaduyecKoro Marepuaa;
* HEKOPPEKTHOH 00pabOTKY pe3y/bTaToB U3MepeHHH.

KoHTpoJb noceniaeMocTu

OnpezesnisieTcst MPOLIEHT TIOCeIeHNsI 3aHATHH [ KaXK/I0TO CTy[eHTa IyTeM /le/IeHus1 KolnyeCcTBa
TOCeIeHHBIX 3aHATHM Ha KOIMYeCTBO ayIUTOPHBIX 3aHSATHUM T0 AVCLIMTUIAHE.
[TonyuyeHHBIN TPOLEHT TOCEIeHUs 3aHITHI yMHOXaeTcst Ha 10 6a/iioB — 3TO pe3y/ibTaT CTyJeHTa 3a
MOCeIaeMOCThb

14



Ecnu cTyzeHT nponycTun 3aHsaTre(ys) Mo YBaXKUTeIbHOM NPUYKHe, TO 3TO KOJIMUECTBO MPOMYIL{eHHbBIX
3aHSTHI BHIUMTAETCS U3 UMC/IUTEIS] U 3HaAMeHaTeJIs1 [J1s OTpe/ie/IeHHst IIPOLIeHTa M0 CellieHHsT 3aHATHH.
[lepeueHb yBaKUTeNbHBIX IPUYMH MPUBE/IeH B MOJI0KEHUH O TIPOMEKYTOYHOM aTTecTaliu U TeKYIeM
KOHTpOJIe yCIleBaeMOCTH

KouTponnHas pabora

KoHTposibHasi paboTa BBINOJHSAETCS B BU/je MIMCbMEHHOTO pelleH s 3a/jauy onpe/iesieHust TpebyeMbIx
TapaMeTpOB TBeP/OTe/IbHBIX U BOJIOKOHHBIX J1a3ePOB U JIa3ePHOT0 U3/TyUeHHsl. YCIeIIHbIM CUMTAeTCst
BBITIO/IHEHHE PabOThI, €C/TU CTYAEHT B OCHOBHOM TMPABU/IBHO OTIPE/Ie/TH/ X0, PeILeHHsT 3a/iauu, BeIOpast
HY>KHbIE COOTHOLIIEHHSI Y TIOJTy YT OTBET.

JAuddepennypoBanHblii 3aueT

CrpykTypa guddepeHiiripoBaHHoro 3aueta: 20 TeCTOBBIX BONPOCoB. [1opsifiok mpoBefeHs
nrddepeHIIPOBaHHOTO 3aUeTa: B aBTOMAaTHUeCKOM peskuMe 3a cueT npuMeHeHus 10 «MenTop», 15 muayT. K
3a4yeTy [OIyCKaOTCA CTY[EHTHI, YCIILIHO BBINIOJHMBIIKE BCE KOHTPOJIbHbIE MePOIIPUATHS, IIPelyCMOTPEeHHbIe
paboueti porpaMmor:
* BBITIOJTHEHHE M 3allj1Ta BCeX JIabopaTOpHBIX paborT;
* BBITIOJTHEHHME U 3allUTa BCeX JOMAIIHKX paboT;
* Habop MUHMMATLHOTO KO/IMUecTBa 6asiioB Mpy UCTIO/B30BaHUN TEXHOJIOTUN «MeHTOp»;
* HaMvcaHye KOHTPOJIbHOM paboThl Ha OL[eHKY He HIDKE «yIOBJIeTBOPUTETbHO»
[TpaBuia hopMUpOBaHMS OI[eHKHU: He MeHee 19 MpaBUIBHBIX OTBETOB — «OTMUHO»; 16-18 TTpaBU/IbHBIX
OTBETOB — «XOPOLIO0», 14-16 NMpaBU/IBHBIX OTBETOB — «YZOB/I€TBOPUTE/ILHO»; MeHee 14 npaBU/IbHBIX OTBETOB —
«Hey[IOB/IETBOPUTEJIEHO».

15



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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JTabopatopHasi
Pazpgen 1. IIpunimnel pabora
4 | 7 |[FCHEPAIMMMOCHOBHBIE | ,, | ¢ | 5 | 3 4 | 11 | 15 | 10 | Oruer mo JIP,
XapaKTepHUCTUKHU
JomaliHee
JIa3epHOro U3/Iy4eHus.
3a/jaHue
Pazpgen 2. OcHOBHBIE
4 - |3/IeMeHTbI KOHCTPYKLHH 6 7 ’ 0 0 4 15 | 20 Kontposnb
TT " BOJIOKOHHBIX TOCeL[aeMOCTH
Jia3epoB.
Paspnen 3. AKTUBHBIE
4 - |cpenbl TT 1 BOJIOKOHHBIX 18 8 4 0 4 10 20 | 25 HomariHee
na3epoB. Hakauka 3aJlaHuie
JiazepoB.
JlabopatopHast
Paspges 4. Pesonaropsl pabora,
4 7 |na3epoB. JIazepHbie 31 | 15 4 7 4 16 25 | 25 | Oruer no JIP,
yCU/INTE/TH. JomatHee
3a/jaHue
JTabopatopHast
Pazpen 5. UmnynbcHbIe pabora,
na3epbl. VIsmepeHue Ortuet no JIP,
4 7 |mapamerpoB 33 | 17 5 7 5 16 25 | 20 | KonrponbHas
HMMILY/IbCHOIO JIa3epPHOr0 pabora,
H3JIyYeHHsI. Jomamnee
3a/jaHue
Bcero 3a 7 cemecTp 108 | 51 | 17 17 17 57 | 100 | 100
Bcero no gucIunIinHe 108 | 51 17 17 17 57 | 100 | 100
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Onenounblie MaTrepuansl no gucuumiudie BOJIOKOHHBIE 1 TBEPJOTEJ/IBHBIE JIASEPBI

ITIK-1.1 - CnocoGeH K anaau3y 3a0a4u no npoeKmupoeaHuio Munoebix cucmem, npubopos, y3/108 u
demavieli /1a3epHOLl MeXHUKU, /1d3ePHBIX ONMUKO-3/1eKIMPOHHbIX Npubopoe u cucmem

Ne 1 TIpouwuTaiiTe TeKCT, BbIOEpHTe MTPaBHI/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOII[He BEIOOD
OTBETOB
Kaxue napameTpsl /1a3epHOro Iy4yka KpUTUUHBI /|11 CUCTEM Jla3epPHOM pe3Ku MeTaslloB?
1. ITonspr3anus U3ny4eHus
2. [l1viHa KOrepeHTHOCTH
3. JvBepreHus mnyyka
4. CpefHsisl MOLLHOCTb
Ne 2 TIpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

YCcTaHOBHTE COOTBETCTBHE MeXAy KOMIIOHEHTaMHr OHTHKO—SHEKTPOHHOﬁ CHUCTeMbI U MX HAa3HAYeHHEeM:

1. ®oroperektop A) Dopmupyet uzobpakerue B YO/MK guariazoHe

2. OnTrue cKui
unsTp

3. JIuH3a
Konnmmarop

B) Ilpeobpa3yeT onNTUUYEeCKUI CUTHA/ B 3/I€KTPHUECKUH

C) YcunuBaeT cnabbie ONTHYECKUE CUTHABI

4. OnTuueckuii

T — D) BrizensieT Hy>KHbIN CIIEKTPa/IbHBIN jUana3oH

E) IIpeobpa3yet pacxofsIyiics y4YoK B Mapasuie/bHbIN

Ne 3 TIpouwuTaiiTe TEKCT ¥ yCTaHOBUTE MOC/IeA0BaTeTbHOCTh
YcraHoBUTe TIOC/I€Z,0BaTEBHOCTD IIPOEKTUPOBAHUS CUCTEMBI FOCTUPOBKY J1a3epHOIO MyYKa:

1. BbIOOp FOCTUPOBOYHBIX 3€pKaJl U UX KPeryIeHUH.

2. AHanu3 ONYCTAMBIX YIJIOB OTKJIOHEHUSI ITyYKa.

3. PacyeT He0OXOJUMOM TOUHOCTH TTO3UL[MOHUPOBAHMUSI.

4. TTpoBepka CTaOMIBHOCTYA CUCTEMBI TIPH BUOpPaLHSsX.

5. BBejieHHe CUCTEMBI aBTOMaTUUECKOH KOppeKIuu (ecyiu TpedyeTcs).

Ne 4 TIpouwTaiiTe TEKCT, BEIOEPUTE MTPABUILHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOLIHE BBIOOD
oTBeTa

W3nyyeHue y1a3epa C OAHOMW MPOJOIBLHOM MO0

1. Masio pacxopurcs

2. Vimeet y3Kuli CIIEKTp

3. Nmeet napametp M2 paBHbIM eiHNULIE

4. NlmeeT Bcerja rayccoB Mpo(u/b B MOTEPeYHOM CeUeHUN

Ne 5 TIpouuTaiiTe TeKCT, BBIOepUTE MPABUIBHBIN OTBET U 3aMMIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Kaxkoi HWHAEKC UMeEeT IoTepedyHasd Moa Jjia3epa, KOTopas O6J'Ia,ELaET HauMeHbIIIeiH paCXOAI/IMOCTLIO?

1. TEM 00
2. TEM 01
3. TEM 10
4. TEM 11

Ne 6 TIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

MosKeT /11 TMKOBAst ONTHYECKasi MOLIHOCTb TBePZOTe/IbHOTO J1a3epa IPeBbIlaTh MOIIHOCTh
noTpeb/ieHus SHePrUH U3 S7IEKTPUUeCKON PO3eTKU?

1. He MOXeT, 5TO NMPOTUBOPEUYUT 3aKOHY COXPaHEHUS] SHEPTUH

2. Moxer, KI1/] na3zepa moxxeT npeBbiiiats 100%

3. He MoxeT, BeZib TIpU reHepaLiyy J1a3epHOT0 U3/1y4YeHUsl YaCTh SHEPTUU YXOAUT B TeI/I0
4. MosKeT, HO TO/IbKO B UMILY/IbCHOM peXXume
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Ne 7 TIpouwnTaiiTe TEKCT, BbIOEpHTe MPaBI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbI, 000 CHOBBIBArOLIHe BEIOOD
OTBETOB

Kakue akToph! BAMSIOT Ha BBIOOp MaTepHara ONTHUeCKOro OKHa JIa3epHOTO pe30HaTopa’?
1. KoadduimeHT mipesiomieHns Ha paboueti AIMHe BOJTHBI

2. TenI0NpOBOSHOCTL Marepurana

3. YCcTONYHMBOCTh K HOHU3UPYIOLLEMY U3/TyUYeHUI0

4. I1BeT MaTepuasa B BUAUMOM JHara3oHe

Ne 8 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
3aueM B ONTOBOJIOKHE BCeT/ia eatoT CepALieBUHY?
Ne 9 TIpouuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThIA 000CHOBAHHBIN OTBET

BbLIUMC/INUTE, CKOTBKO MPOLIEHTOB SHEPTHUHU U3/TyueHus OyeT TepATLCS B BOJIOKHE, eC/IM 3aTyXaHue
cocrasiisiet 1 1b/kM, a anvHa BosokHa 500 M.

Ne 10 IIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
YcTaHOBUTe COOTBETCTBUE MeXK/y NapaMeTpaMU JIa3ePHOI0 U3/Iy4YeHHUsl U UX ONpefe/leHUsMU:

1. MomHoCTb A) KonmuecTBo (hOTOHOB B eJUHULY BpeMeHU
2. [nvHa BonHbl  B) Pa3bpoc uactoT usnyyeHust

3.
C) CriocobHOCTB U3nyueHus: MHTephepHUpOBaTh
KorepenrtHoctb
4. TuBepreHuus
nnga prefy D) Yron pacxoxzeHus jla3epHOro jay4Ja

E) DHeprus usnydeHus 3a eUHNLy BpeMeHH

Ne 11 TTIpouwTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

st moBbIimeHNst 3 eKTMBHOCTH BOJIOKOHHOTO Jla3epa HeOoOX0AUMO:
1. YBenuuuTh AMHY aKTUBHOIO BOJIOKHA

2. Vcrionb30Bath AACIEPCUOHHO-KOMITEHCHPYIOLHE 3/IEMEeHTEI

3. [IpyMeHUTH ABYHAIIpaB/IeHHYI0 HaKauKy

4. MUHUMH3MPOBaTh MTOTEPU Ha COeIMHEHUSX

Ne 12 TpounTaiiTe TEKCT ¥ YCTaHOBUTE TTOC/IeJOBAaTeTHHOCTD
YcraHoBUTe TIPABU/IBHYIO T10C/I€Z,0BaTe/IbHOCTD 3TAIlOB IIPOEKTUPOBAHMUS JIa3€PHOI0 Pe30HAaTopa:

1. Beibop Tuma pe3oHaTopa (JIMHEHHBIH, KOJbLIEBOW, HEYCTOMUMBIH).
2. Pacuet MOZIOBO# CTPYKTYPHI U CTaOM/IBHOCTH pe30HaTopa.

3. Onpegenienre TpeOOBaHMI K MOLJHOCTH Y KaueCTBY ITyuKa.

4. OnTrMH3aLKs FOCTUPOBKU M BLIOOp MaTeprasoB 3epKall.

5. [IpoBepka TepMOONTUUECKHX XapaKTePUCTHK.

ITK-1.3 - CnocobeH K pacuemy, npoeKmupo8aHuio U KOHCIMPYUpo8aHUio 8 cO0meemcmeuu ¢ mexXxHuU4ecKum
3a0aHuemM munoebix cucmem, npubopoe, demaeti u y3/108 Ha CXeMOMEXHUYECKOM U 3/1eMeHMHOM YPOBHSAX

Ne 1 TIpounTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
MosxHo i1 HabsroAaTh 3¢ (eKT CTUMYTUPOBAHHOTO U3/TyueHus 6e3 la3epHOro pe3oHaTopa?

Ne 2 TIpouwTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
OTBeTa
IToueMy KaueCTBO IMy4Ka MOIHBIX BOJIOKOHHBIX JIa3€POB Xy’Ke, UeM Y MajIOMOIITHBIX ?

1. TIpu yBenrueHNUH MOILIHOCTH NMPOMCXOAUT HePABHOMEPHbIN HarpeB BOJIOKHA, U Ka4eCTBO Iy4YKa
YXYALLIAaeTCst

2. Tocne BBIXOAA U3/TyUeHHs IPOMCXOJUT HarpeB BO3AyXa, IPUBOASALINN K UCKa)KeHUSIM BOJIHOBOTO
¢dpoHTa

3. [17151 HaKauKy{ MOLITHBIX BOJIOKOHHBIX JIa3ePOB HCIIO/b3YIOTCS AUOZHbBIE TUHEHKY ¢ O0MbIIon
PacxoMMOCTBIO CBeTa

4. B MOIIHBIX J1a3epax WUCI0JIb3yeTCss MHOTOMOZOBOE BOJIOKHO, KOTOPOe He MOKeT 00ecreunThb
XOpOI1IYe MPOCTPAaHCTBEeHHbIE XapaKTePUCTHKH

Ne 3 HquHTaﬁTe TeKCT, BbIGepI/ITe MNpaBUJ/IbHBIE OTBETHI U 3alMUIINUTE aPTYMEHTHI, OGOCHOBLIB&IOLL[I/IG BLI60p
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Ne 6

Ne 8

OTBETOB

Kaxkue hakTopbl HEOOXOAWMO YUUTHIBATh TIPU MTPOEKTHPOBAHUH TEIJIOOTBOAA J1/IsI MOLIHOTO
TI0JIyTIPOBOJIHUKOBOTO rpubopa?

1. TermnonpoBOJHOCTL MaTeprasa paguaropa

2. ITBeToBOE 0hopmiieHHe Kopiyca Tiprubopa

3. Temniepatypy OKpy»Katolel cpezibl

4. KosdduipeHT Temn/moBOro KOHTaKTa MeXX1y IpuOopoM 1 pairaTopomM

I[TpouuTaiiTe TeKCT, BbIOepHTe NPaBUIbHBIE OTBETHI U 3alTUILIMTE apryMeHThbl, 000CHOBBIBAIOLIME BEIOOD
OTBETOB

Kaxkue mapameTpbl KDUTHYHBI AJ1s1 BbIOOpa KOHAEHCATOpa B Lieny (QUIbTpa MUTaHUs?
1. EMKOCTB

2. Pabouee HampspkeHHe

3. TemniepatypHbIi KO3(PPUITMEHT eMKOCTU

4. I1Bet kopryca

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3aIUIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Kakue 13 nepeurcieHHbIX Mep Y/IyYILaloT TTIOMEeX0YCTOMUMBOCTb aHA/IOTOBOM CXeMbl?
1. Vicnionp3oBaHue 3KpaHUPOBAHHBIX Kabesiel

2. PasmelijeHue 1[MPOBBIX U aHA/IOTOBLIX 1ierleid Ha OHOM CJIOe T1/1aThl

3. IlpuMeHeHue pa3fenbHbIX 3€MJISTHbIX [OJIUTOHOB

4. YBenmMueHUe [JIMHBI NapaJljle/IbHbIX CUTHATBHBIX TPacc

[TpounTaiiTe TEKCT U 3alWIIKTe Pa3BePHYTHI 000CHOBAaHHBIN OTBET

OmnpeenuTh CpeiHIO UHTEHCUBHOCTD M3/MyueHUs B POKaTbHOM MsiTHE (110 ypoBHIO 50% 3Heprun)
J1a3epHOT0 TeXHOJIOTMUeCKOro KOMITIeKca Ha 6a3e HelpepbIBHOTO HEOMMOBOTO Jla3epa MpH
ClelyroIIMX UCXOAHBIX [JaHHBIX:

- MOLLIHOCTS JIa3epHOr0 HU3nyuyeHus cocrasinset 250 Br;

- hopma u3nyyarorieit arepTyphl — KoJblieBas;

- K03¢duLMeHT yBe/MUeHUs UCII0/Ib3yeMOT0 B Jla3epe HeyCTOMUMBOIo pe3oHaTopa 2.5;
- IapameTp OITUYeCKOro Kayecrtsa M2=3;

- IMaMeTp arnepTyphbl Jiyua Ha BIXOZe U3 00beKkTHBa 15 Mum;

- okycHoe paccrositue 0,5 M
IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
YcTaHOBUTEe COOTBETCTBHE MEXK/Y dTallaMi MPOeKTUPOBAHUS U UX COAepyKaHUEeM:

1. Pazpabotka T3  A) Pacuer 3/eKTprueCcKrX TTapaMeTPOB CXeMbI
2.

CxemoTtexurnueckoe B) Ompeeienre TpeboBaHU K HAJIEXKHOCTU
MIpOeKTUPOBaHKe

3. Pacuer

rapaMeTpOoB

4.

Konctpykropckasi D) Co3manue 3D-mozenu Kopryca
pa3paboTka

C) Bribop 31eMeHTHOM 0a3bl

E) IIpoBepka Ha cootBeTcTBUE ['OCT

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBUE MEX/Y /1eMeHTaMH CXeMbl U UX (QYHKLIMSAMU:

1. Pesuncrop A) HaxkorisieHue 1 OT/jaua SHepryu
2. Kongencartop B) OrpanuueHue Toka
3. Tpausucrop C) YcwieHue curHaaa
4. Ovop, D) BeinpsiMieHne Toka
E) ®unsrpalys BLICOKUX YaCcTOT
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Ne 9 IlpouMTaiiTe TEKCT U yCTAaHOBUTE IOC/E[0BaTeIBHOCTD

YcTaHOBUTE MPABU/IBHBIN TIOPSAZ0K TIPOEKTUPOBAHMST yCHIUTEILHOTO KacKazia Ha OUITO/ISIpHOM
TpaH3UCTOpe:

1. TIpoBepka TemrepaTypHO# CTabWILHOCTH KacKazia

2. Beibop pazgenurenbHbIX M OI0KMPOBOYHBIX KOHZEHCATOPOB

3. PacueT 37eMeHTOB cTabuIM3aluu pexxkumMa (pesuctopbl R, R0)
4. Onpegenenvie kKo3hdulpieHTa YCHUIeHUs 110 HallPsKEHUEO

5. Beibop paboueii TOUKM TpaH3UCTOPA IO TIOCTOSTHHOMY TOKY

Ne 10 IIpouuTaiiTe TEKCT U YCTAaHOBUTE TOC/IE0BaTeIbHOCTD
YcraHoBUTe BepHBIN MOPSIOK Pa3pabOTKH MMeUaTHOMW TI/IaThI:

1. Teneparust Gerber-¢aiiioB AJist IPOM3BOACTBA
2. TectupoBaHWe NMPOTOTHUIIA Ha COOTBeTCTBUE T3
3. Pa3MellieHrie KOMIIOHEHTOB Ha Miare

4. TTposepka DRC (Design Rule Check)

5. TpaccupoBKa CUTHA/IbHBIX Y TTUTAIOIUX I[eTiei

Ne 11 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

Yem 3a/1daeTCs IoJIApu3alys jia3epHOro 1/13]1yqu1/1;1?

1. ITonspusanyell HaKaukKu

2. HaymmureM B pe3oHaTOpe 3/IeMEHTOB, 3a/a0LL1X [10/ISIpU3aLinIo
3. HanpaBiieHneM HaKauKy OTHOCHTE/IbHO BePTHKaIU

4. HaripaB/ieHMeM MarHMTHOTO MOJs1 3eM/IU

Ne 12 TIpouuTaiiTe TEKCT, BBIOEPUTE MTPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

MoskeT M IpKOCTH Jia3epa MOLIHOCTEI0 5 MBT npeBbicUTE sipkoCTh ConHLIa?

1. MokeT, HO Ha OU€eHb OO/IBITIOM paccTossHuM oT CoHIA

2. MoxeT, 0co6eHHO B HOYHO€e BpeMsi

3. MoxeT, eC/Ii KaueCTBO I1y4Ka Jla3epa J0CTaTOYHO BLICOKOE
4. He MoxeT, MOLLIHOCTH J1a3epa U CoJHLIA OUeHb OTVINYar0TCS
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