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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
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 11 JTASBEPHASA TEXHUKA
Konsiee Makcum AHaTtonbeBudY, A.T.H., Tpodeccop

Kadenpa N1 JIABEPHAS TEXHUKA
®aiiga SAnrHa BurtanbeBHa, acCUCTEHT

ITporpamma paccMoTpeHa
Ha 3aceZlaHny Kadepel-pa3paboTumnka
paboueii nporpammel U1 JTABEPHASI TEXHUKA

3apenyromuii kadeapoit bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

N1 JIABEPHASA TEXHUKA

3aBepytomuii kKadeapoii Bopeiiio A.C., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPUKJIAJHAS OIITUKA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-1.1 — cnocoGHOCTh K aHanM3y 3aJadd IO TMPOEKTHPOBAHHIO THUIIOBLIX CHCTEM, NMPUOOPOB, y3/I0B U
JeTaseli la3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IEKTPOHHBIX TIPHOOPOB U CHUCTEM

[ICK-1.3 — criocoGHOCTB K pacueTy, MPOeKTUPOBAHUIO M KOHCTPYMPOBAHUIO B COOTBETCTBHUHU C TeXHUYECKUM
3aZlaHueM THUIIOBBIX CUCTeM, TPUOOPOB, AeTased U y3/10B Ha CXeMOTeXHHUUECKOM U 37IeMEHTHOM yPOBHSIX

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
IICK-1.1
3HAHUA:
Ha YpOBHE Mpe/ICTaBIeHUA:
- OCHOBHBIX CBOMCTB CBETOBBIX TOJIeH;
- OCHOBHBIX TIOHSITUH 1 3aKOHOB reOMeTPHUUeCKON ONTHKH, TpeAesbl TPUMeHUMOCTH FreOMeTpryeCKOi
OTITHKH;
- OCHOBHBIX TIOJIO)KEHHUM U 37IEMEHTOB TEOPUH H/leaTbHBIX ONTHUECKUX 37IEMEHTOB U CHCTEM,;
- XapaKTePUCTHK PeajlbHbIX ONTHYECKUX 3/IEMEHTOB U CHUCTEM,;
- 00ITMX TIOHATHI 00 abepparysaX ONTUYECKUX CUCTEM, O CTPYKTYPe ONTHUECKOTO U300paXkeHUs ¥ 0
KPHUTEpUSIX KauecTBa ONTUYEeCKOTo U300pakeHus];
- TIpaBUJIa YCTPOKCTBA U 0e30MacCHOCTH BeZieHHsI PadOT Ha /1eKTPOYCTaHOBKaX, METOJbI U CTIOCOOBI
BefleHWss pabOT TIpM HajajKe, HACTPOMKe, IOCTUPOBKE U OIBITHOM TPOBEPKE OT/e/bHBIX BUZOB
OTITHYECKUX,
OTITHKO-3/IEKTPOHHBIX U JIa3ePHBIX MPUOOPOB M CUCTEM B TaOOPAaTOPHBIX YCIOBHSX U HA 00BEKTAX;
Ha YpOBHE TIOHUMAaHU:
- TIPUHLUITBI OTTMCAHUSI CBETOBBIX TT0/IEH U BOJH, CIIOCOOBI MX ONMMCAHUS U UX XapaKTePUCTHKY;
- TIPUHLIUITBI PACTIPOCTPaHeHus Iydeid uepe3 ONTHUECKYIO CUCTEMY;
- TIPUHLIUITEL ¥ QOPMEI TIpeACTaBieHust abeppariyii;
- OCHOBBI ()OPMHUPOBAHHUSI OTITHUECKOTO U300pa’keHUs ¥ €T0 CTPYKTYPBI;;
YMeHuUsi:
TeopeTHueCcKHe:
- aHa/IM3 XapaKTepPUCTHK ONTHUUeCKOI CUCTeMBI, TOCTPOeHNe U TIPUMeHeHre MaTeMaTuieCKUX Mogeneit
OTMCAHKS ONITUYECKUX CUCTEM;
- hopmynrpoBaHKe TpeOOBaHMI K YCTPOMCTBY 1 KadeCTBY M300pakeHHsT ONTUYECKUX CHUCTEM;
TpaKTHYeCKHe:
- B/IaJieHre THUTIOBBIM aJITOPUTMOM MPOEKTHPOBAHUS OTITHKY;;
HABbIKU:
WICTIO/Tb30BaHKe CIIOCOO0B 1 CPeZCTB /ISl PelleHus 3a/a4 110 OLleHKe Be/IMUMH abeppariyii U Ha 3TOU
OCHOBe OL|eHKa KaueCcTBa U300pakeHusl, CO3/IaBaeMOTr0 ONITHYEeCKOW CCTEMOI..
IICK-1.3
3HAHUS:
Ha YpOBHe TIpe/iCTaB/IeHuU:
- SHEpPreTUYeCKUX U CBETOBBIX €JIMHUIL] U COOTHOIIIEHUH MEXY HUMU;
- 3aKOHOB TIPOXOXK/IEHHSI CBETA uepe3 TPaHully pa3ziena IByX Cpej;
- OCHOBHBIX TIOHSITUH 1 3aKOHOB reOMeTPHUUeCKOl ONTHKH, Tpefesbl TPUMeHHMOCTH FreOMeTpryeCKOi
OTITHKH;
- OCHOBHBIX OTNITUYECKWX MaTepPUaioB U UX ONTHYECKUX XapaKTEePUCTHK;
- OCHOBHBIX TIOJIO)KEHHUM U 37IEMEHTOB TEOPUH H/leaTbHBIX ONTHUECKUX 37IEMEHTOB U CHCTEM,;
- XapaKTePUCTHK PeajlbHbIX ONTHYECKUX 3JIEMEHTOB U CHUCTEM,;
Ha yPOBHE BOCITPOU3BE/IEHUS:
- METO/IMK OLIeHKH abeppaLiyii ONTUYeCKUX CUCTEM;
- METOJUK OLIeHKH KaueCTBa ONTHUeCKOTO N300parkeHusl;
- MeTOo/IUK odopM/ieHHs rpadruecKuX uepTexkeil ONMTHUUeCKUX IeMeHTOB U CHUCTEM;
Ha ypOBHe NMOHWMAaHUS:
- TIPUHIIUITBI PACTIPOCTPAHEHUSs JTydeld uepe3 ONTHUECKYI0 CUCTEMY;
- TIPUHIIUITBI ¥ (DOPMBI TIpeZiCTaBIeHUs abepparjyii;
- OCHOBBI (JOPMHUPOBAHUSI ONITHUECKOTO M300pa’keHus ¥ er0 CTPYKTYPBI;;
YMeHuUsi:
- B/IaJileHre MeTo/laMU MaTpUUHON Teopur ['ayCCOBOM ONTHKH;
- aHa/TM3 XapaKTePUCTHK ONTHYECKON CUCTEMBI, TOCTPOEHUE U TIPUMeHEHNe MaTeMaTHueCKUX Mojieneit
OTMCAHUS ONTUYECKUX CUCTEM;
- IpOBe/IeHre abeppariMOHHOT0 pacyeTa U 10 pe3y/ibTaTaM Ol[eHKA KauyecTBa ONTHYECKOH CUCTEMBI;
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- (hopmynpoBaHue TpeOOBaHMH K YCTPOMCTBY 1 KaueCTBY M300pa)keHHsT OTITHUYEeCKHX CHUCTEeM;
TpaKTHUeCKHe:

- PaCu€TOB OCHOBHBIX ITapAMETPOB OINTUUECKUX CHUCTEM;

- BjlaZieHre MeTodaMu1 Fa6apI/ITHOFO pacqéTa OIITUYeCKUX CUCTEeM,

- B/IaJeH1e THUIIOBBIM da/IFTOPUTMOM IIDOEKTHUPOBaHUA OINTUKH,

- BjlaZleHHe OCHOBaMM CHHTe3a OINTHYeCKHX CUCTeM, 3/IeMEeHTOB, ,E[BTH]'[EFI " y3J10B;;
HAsblKU:

T10/Ib30BAHUA THUITOBBIMU ITPOT'PAMMHBIMHU TIPOAYKTAMU AJId DellleHWs 3a4a4u I10 OINTHYeCKHUM CUCTeMdM..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa MIPUKITAJHAS OIITUKA sBfsieTcsl AUCIUIIIMHON 00si3aTe/IbHOM YacTH O/10ka 1
[porpaMmsl IIOATOTOBKY 110 HarpasieHuto 12.03.05 Jla3zepHas mexHuKa U /a3epHble MexHOA02UU.

CogepxaHue [UCLUIVIMHBI ~ SBSIETCA  JIOTUUECKMM  mpofo/bkeHuem  aucuurnavH:  BBICHIAS
MATEMATUKA, ®U3NUKA, OCHOBBI OIITUKNA.

CopepkaHue [UCILUIUIMHBI SIBJISIETCS OCHOBOM /IJIS  OCBOEHMS IUCLIUTIIVH: HEJIMHEMHAS
OIITUKA, JIABEPHBIE METPO/IOTMYECKHE CHUCTEMBI, IIOAI'OTOBKA K IIPOLHENYPE
3AIIUTHI 1N 3ALHIUTA BBIITY CKHOU KBAJINMONKATTMOHHOUM PAGOTBHI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

e OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U 00IIeNHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHaiv3a U MOZlelIMpOBaHus B UH)KeHEePHOU [iesiTe/TbHOCTH, CBA3aHHOU C
TIPOeKTHPOBaHKEeM, KOHCTPYHMPOBaHWEM U TeXHOJIOTUSIMU TIPOM3BO/CTBA J1a3epHON TeXHUKU

e OIIK-3 — CrniocobeH MpoBOAUTE SKCIIepUMeHTabHble UCCIe[0BaHKs U U3MepeHusi, 06pabaThiBaTh 1
TIpe/ICTaB/ISATh NIO/yUeHHbIe JaHHbIe C YUeTOM CreLu(UKY MeTOZ0B U CPe/iCTB Jla3epHbIX UCC/Iel0BaHUM
Y U3MepeHUH

e TICK-1.1 — CnocobeH K aHa/u3y 3a/iauu 10 TIPOEKTUPOBAHUIO TUIIOBBIX CUCTEM, TPUOOPOB, y3/10B U
JleTaseld jla3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IeKTPOHHBIX TIPUOOPOB U CHUCTEM

e TICK-1.3 — CniocobeH K pacueTy, MPOeKTHPOBAHUIO Y KOHCTPYUPOBAaHHUIO B COOTBETCTBUU C
TeXHUUEeCKUM 3aJJaHHeM TUIIOBBIX CUCTEM, TPUOOPOB, JeTasell 1 y3/10B Ha CXeMOTeXHUYECKOM U
5JIEMEHTHOM YPOBHSIX



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

®dopmupyemast
KoMmmereHus, %

MPAKTHKYM
CamocrosTe/bHas

pabora cryjeHToB

BCETO
Jlekuuu
JlaGoparopHbIit

TICK-1.1

TICK-1.3

Paspen 1. Beegenue. 1.1. [IpukiaziHast ONTHKa KaK COBOKYITHOCTb HECKOJIBKUX
6 HayK. 1.2. OnTryeckasi CCTeMa - OCHOBHOI KOMITOHEHT ONTHYeCKOro rpubopa. 4 2 2 0 2
Iles, 3a/1aun, METOZbI ¥ Tarbl IPOEKTUPOBAHUS! ONITHYECKHX CXeM.

(=}

Paspen 2. OnTuueckue cucreMbl. OCHOBHBIE MOJI0XKeHHA. 2.1 JTaribl
MPOEKTUPOBAHMUS ONTO-MeXaHUUeCKUX cucteM. Kpurepuu kauecrsa npu6opos. 2.2

6 OrnThueckasi CUCTeMa - OCHOBHOUM KOMIIOHEHT ONTHUECKOTO le/I60pﬂ. KpﬂTKl/II/l 30 19 10 9 11 15

00630p 3aKOHOB reoMeTpUUecKoi onThKH. 2.3 [ToHsATHe 06 H/eanbHON ONTHYeCKOH
cucreMe. KapAMHaJ’IbelE 3JIEMEHTBI ONITUYEeCKHUX CUCTEM. HOCTPOEHME U pacuet
XOJa JTyueii uepe3 uzeanbHyH ONTHUECKYH0 CUCTEMY.

10

Paspen 3. XapakTepHCTHKH ONTHYeCKHX cucTeM. 3.1 [TapakcuanbHble
XapaKTepUCTUKH, OTPAHUYEHN [TYUKOB nyqeﬁ B ONITUYECKUX CUCTEMax: arepTypbl U

6 muadparmbl. 3.2 XapaKTepUCTHKU KayecTBa M300pakeHust: PyHKLMM pacCestHust 2 26 12 14 16 15

(TOUKH, TMHUM), ONITHYeCKas TlepejaToyHask (PYHKIMs, pa3pellatoliast CoCOGHOCTb.
Yucno LIrpenst. 3.3 JudpakHOHHO - OrpaHUYeHHbIe U abeppaLjiOHHO -
OrpaHUYeHHbIe ONITUYEeCKHEe CUCTEMBI.

10

Paspen 4. AGeppauuu ontuyecKux cucreM. 4.1 TToHsiTHe WeaabHOrO BOHOBOTO
¢ponTa. VckaxkeHHe BOTHOBOH TIOBEPXHOCTU. BomHoBbIe abepparyn.

6 HDQACTBBHEHHE BOJIHOBBIX aﬁeppa]_U/lI/l B BH/je TIOJITMHOMOB. 4.2 FEOMET]J]/I‘{QCKI/IQ 32 21 10 11 11 20

abepparuu. I'paduueckoe npecrasieHre BenurHb! abepparuii. 4.3 OCHOBHbIe
abeppauuu ontuyeckux cucreM. Cdepruueckasi, KOMa, aCTUTMaTH3M, KDUBH3HA MOJISL.
4.4 Xpomarnueckre abeppatjiii. AXpoMaTiuecKkie CHCTEMBI.

20

Bcero 3a 6 cemecTp 108 68 34 34 40 50

50

Paspen 5. diiemenTHas 6a3a onTuku. OnTHYeCKHe MaTepuasbl U MOBEPXHOCTH.
1.1 Ontuueckue Marepuarsbl. OnTuyeckue cTeksia u KpUCTa/l/Ibl, ONITUYeCKHe

7 cutaibl. OCHOBHBIE MapameTpsl. BeiGop MaTepuasna [ijisi ONTUUEeCKOTO 3/IeMeHTa. 19 10 10 0 9 15

1.2 sIBnenuie uHTepdepeHLUH. TTOAI0KKN U MOKPHITHUSI ONTHYECKUX AeTaneid. 1.3
OnTHueckue MoBepxXHOCTH. [110CK1e TIOBEPXHOCTH, ChepryecKre OBEPXHOCTH,
Hecdepryeckye OBePXHOCTH.

10

Paspen 6. Jiiementnasn 6a3a onruku. Onruueckue geranu. 2.1 Onruveckue
netany. JInusbl. Crioco6bl 3aKpervieHyst IMH3 B onpaBax 2.2 OnTHYecKye JeTaiq.
3epkasa. Criocobbl 3akperieHus 3epkai 2.3 OnTHUecKue JeTasu.

7 IInockonapannenbHasi IIaCTUHA, K/MHbs. MeTozbl KpenieHust. 2.4 OnTuueckue 39 24 14 10 15 15

fetanu. OnTrdeckue npusMbl. MeTozp! kperieHust. 2.5 [Tossipu3arjioHHast ONTHKA.
TTpu3Msl, nacTHHBL. MeToab! Kperuienust. 2.6 [JudpaKIMOHHbIe 7IeMeHTBI.
JlcriepcHoHHBIe TPU3MbL. [JU(paKLMOHHbIe peleTKH. MeTo/bl KperieHusl.

10

Paszpen 7. IIpoekTHpoBaHHe onTHYecKUX cucreM. 3.1 Odopmienne rpaduueckux

7 yepTeXkell ONTUYECKUX 371eMeHTOB U cucTteM. 3.2 TexHuueckoe 3a/jaHue Ha 50 34 10 24 16 20

OINTHUYECKYI0 cUcTeMy. Pe3y/bTar npoekTrpoBaHus. 3.3 TUIIOBO anroputm
TIPOEKTUPOBAHNUA ONTUKU. 33,[[3‘-[1/[ CHHTEe3a, aHa/ir3a U ONITUMH3aliun.

30

Bcero 3a 7 cemecTp 108 68 34 34 40 50

50

Bcero no gucuuniMHe 216 136 68 68 80 100

100

3.2. JIaGopaTopHbIil NPAKTHKYM

Homep u
HauMeHOBaHHe
pa3jesna JUCIUNIUHBI

Tema /1a00paTOPHOTr0 MPAaKTHKyMa

Oo0neMm,

ayp.
JacoB

Pazgen 2. Ontuueckue

cucteMbl. OCHOBHBIE

TI0JIO’KeHH .

Pacuet xopia iyueii yepe3 HzieabHYH ONTHUECKYIO CHCTeMY (OfVH,
71Ba ¥ 3 KOMITOHEHTa)

PacueT 1 mocTpoeHue rmyukoB jydeit B OC B apakCHa/JbHOM OTITHKE

PacueT nepexo/ia 0T 6eCKOHEUHO TOHKUX JIMH3 K JIMH3aM KOHEUHOM
TOJIIIUHBI

Pazpen 3.

XapaKkTepUCTUKU
ONTHUYECKUX CUCTEM.

WccnenoBaHue NpoxXoKIeHUs ydel uepe3 ONTAYECKUEe CpPeJibl,
pa3nuuHbIe ONTHYecKue 3/eMeHTbl. OrpaHuueHre TTYUKOB Jiyueii B
oC

PacueT onTHUeCKUX 0CBeTUTE/IbHBIX

Pacuer ontnueckux cucrem: OC g1 yMeHbIlIeHUs yIvia
pacxopumoctH, OC 77151 HGOKYCHPOBKH /1a3€pPHOTO U3/Ty4YeHHs.
CornacoBaHue nyuka Jjiazepa ¢ nocieaytorgeit OC

[IpoekTrpoBaHue B Mart.IakeTe (Zemax) OfHOTMH30BOM U N-
muH30Bou OC

Pasgen 4. AGeppaiuu

T'abapuTHBIN pacueT U abeppalOHHbIM aHa/INU3 TMH30BbIX U

7
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OIITUYeCKHUX CHUCTEM. 3€PKa/IbHBIX CUCTEM

9 AGeppalMoHHbIN aHamu3 Ha rpumepe c1okHoH OC 1 KOppeKLys 6
abepparuii

Bcero 3a 6 cemectp 34

10 Pasgen 6. DnementHas ([ Portorpaduueckre u pyrue 00beKTHBbl. OCHOBHBIE 5
0a3za OnTHKH. XapakTepucTHKH. Pa3pernatorias criocoOHOCTb

11 |OnTuueckue getan. |OTpaxkaTe/bHbIe PU3MBI, MO/ISAPU3aLMOHHAs ONITHKA 5
12 OnThuecKye CUCTEMBI J1/1s1 TPpeoOpa30BaHus 1a3epPHBIX MTyUKOB 5
13 UccnenoBanne KayecTBa W300paXkeHUsT ONITHUECKON CUCTEMBI. 5

YucneHHoe MO/Jie/IMpOBaHKe

Paspmen 7.
3yueHue criocobO0OB TPaCCUPOBKU U3/TyU€HHUs uepe3 ONTHYeCKHe
14 |TIpoekTupoBaHue 5
CUCTEeMBI
ONTUYECKUX CUCTEM.
15 IlocTpoeHre onTUYeCKUX CXeM MHOTOKOMITOHEHTHBIX CUCTEM 5
16 Pa3paboTka TeXHUYeCKOW JOKYMEHTALMU Ha ONTHYeCKHe 3IEMEeHThI 4
Y CUCTEMBI
Bcero 3a 7 cemectp 34
3.3. CamocrosiTennbHas padora crygenrta (CPC)
No Homep 1 HaumeHOBaHUe Oompem,
Copep)xaHue yueOHOro 3ajaHus
n/n pasjena JMCHUINIMHBI 4acoB
N3yueHue ripelyCMOTPEHHBIX POrPaMMON AUAaKTHUe CKUX
1 |Pa3pen 1. BeegeHnue. eIUHUL] TI0 KOHCTIeKTaM JIeKLIU ¥ peKOMeHTyeMoi 2
JuTeparype
N3yueHue ripelyCMOTPEHHBIX MPOrPaMMON AUAaKTUUe CKUX
7 Pazpen 2. OnTuueckue e pedy P nporp AHAIE
eIUHUL] TI0 KOHCTIeKTaM JIeKLIUMA ¥ peKOMeHTyeMoi 5
cucrembl. OCHOBHbIE
JuTeparype
[OJIO>KEHUS.
3 TToAroTOBKa K BBIMOTHEHUIO U 3alI[UTe JabopaTopHbIX paboT 6
N3yueHue npeyCMOTPEHHBIX MPOrpaMMON AUAaKTHUe CKUX
4 |Pasgen 3. XapakTepUCTHKKM  |e[IMHMI] T10 KOHCIIEKTaM JIeKLIUI U PeKOMeH/lyeMOou 5
ONTUYECKUX CUCTEM. JmTeparype
5 IToAroToBKa K BHITIO/IHEHHIO M 3alljUTe 1a00paToOpHBIX paboT 11
N3yueHue ripelyCMOTPEHHBIX POTPaMMOM AUAaKTUUe CKUX
6 |Pasmen 4. Abepparu e/IMHUI] 110 KOHCIIeKTaM JIEKL[1I U PeKOMeHAyeMOoit 5
ONTUYECKUX CUCTEM. JuTeparype
7 IToaroToBKa K BHITIOJIHEHHUIO M 3al[UTE 1a00PaTOPHBIX PaboT 6
Bcero 3a 6 cemecTp 40
Paszmen 5. DnemenTHas 6aza  (MI3yueHue TpeyCMOTPEHHBIX MPOrPAMMOM IUIAKTHUE CKUX
8  |onTuku. OnTUUecKue eIVHUL TI0 KOHCTIeKTaM JIeKLIUM, MaTeprasaM MpakTHyeCKUxX 9
MaTepHasibl ¥ TIOBEPXHOCTH. |3aHATHUM M peKOMeHJyeMol uTepaType
N3yueHue ripelyCMOTPEHHBIX MPOrpaMMON AUAaKTUUe CKUX
9  |Pasgen 6. DnemeHTHast Oa3a  |e[MHMUI] 110 KOHCIIEKTaM JIeKL|M, MaTepyaaM MpaKTu4e CKUX 7
ortuky, ONTHYeCKUe JeTajd. [3aHATUN U peKOMeHAyeMOU IuTeparype
10 TToAroTOBKa K BBITOTHEHUIO U 3al[UTe J1abopaTopHbIX paboT 8
N3yuenue ripefycCMOTpPeHHBIX IPOrPaMMOM AUjaKTHuUe CKUX
11  |Pasgen 7. IIpoekTupoBaHue  |eJUHUL] 110 KOHCIIEKTaM JIeKL[1ii, MaTeprajiaM MpakTh4e CKUX 6
ONTUYECKUX CUCTEM. 3aHITUN U PEKOMEHyeMO TuTepaType
12 IToAroToBKa K BHITIO/THEHHUIO M 3all[UTe 1a00pPaTOPHBIX paboT 10
Bcero 3a 7 cemectp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 6 7 (8 9 (10| 11 |12 13 14 15 |16| 17
JIP, Otu. | JIP, |JIP, Otu.| JIP, JIP, JIP, JIP, JIP, |JIP, Otu.| JIP, Tecr,
6 Tect| moJIP, | Otu. | nmoJIP, | Oru. |JP| Otu. Otu. |OP| Otu. |Tect| Otu. | mo JIP, | Otu. |OP|aud.
Tect |moJIP| Tecr |moJIP o JIP | | mo JIP o JIP ro JIP| Tecr |moJIP 3a4.
7 Zp Zp P
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YcnoBHble 0003HAUEHUS:
e [IP — puarHOCTHUECKasi paboTa;
e Tect — TecrT;
o JIP — naboparopHast pabota;
e Ortu. 1o JIP — otuer o JIP;
o nud. 3au. — guddepeHIIPOBAHHEIM 3aUeT.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnemyronux dhopMax:
e MArHOCTUYECKas paboTa;
* TeCT;
¢ naboparopHas pabora;
e otuert 1o JIP.

ITpomexxyTouHasi aTTecTanys MPOBOAUTCS B (hopmax:
e muddepeHIMPOBAHHBIN 3aUeT;
e 9K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. T. C. Jlanzac6epr. . OnTrika. M.: ®UIMATIINT, 2006, 19 3K3.

2. JI.T. Bebuyk, FO. B. Borauég, H. I1. 3aka3HoB. . [IpuknagHas ontuka. CII6.: Jlanb, 2007, 25 3k3.
3. H. U. Kanuteepckuil. . BonmHorast onrtvka. CaHkT-ITetepOypr: Jlanb, 2022, 351. pec.

4. C. K. Cradees, K. K. Bosipckuii, I'. JI. bamauHa. . OcHoBel ontyky. CI106.: JIanb, 2013, 19 3k3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIIVHE:

1. JI. B. KirounukoBa, B. B. KimtouHHMKOB. . IIpoeKTHpOBaHue ONTHKO-MeXaHnuecKux rnpubopos. CII0.:
ITonuTexHuka, 1995, 2 3K3.

2. M. M. PycuHoB. . Texuuueckas ontuka. M.: JTubpokom, 2011, 1 3k3.

3. H. TI. 3akasHoB. . [IpuknaznHas reomeTpudeckas ontvka. M.: MammHocTpoeHnue, 1984, 1 5k3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTy "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHb;

2. https://www.urait.ru/ — O6pa3oBaresibHas riartdopma «HOpaiiT». 111 By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHngamenrtanbhas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®.
YcTrHOBa.

CoBpeMeHHbIe MTpodecCcHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmvoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHa
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopMalMoHHbIe CTIPABOYHbIE CUCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTtuHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:
He TpeOyeTcsi.

5.6. 'Hopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.
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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. J/TabopaTopHbIe 3aHATHA:

1. KoM1ibIoTepHbIN KOMIIIEKT;
2. AyIUTOpHS C YMCJIOM TTOCA/IOYHBIX MECT He MeHbllle KOJTMYecTBa 00yJarommxcs;
3. ITpoexTop.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
MPUK/IAJHASA OIITUKA

AnHoTanusa paboueii nporpaMMsl

Mucuynubaa IMTIPUKTATHAS OIITUKA sBnsieTcs UCLIATIIMHON 00si3aTe/IbHONM yacTh 0ioka 1
MpOorpaMMbl NOATOTOBKM MO HaripasiaeHuto 12.03.05 JlazepHas mexHUKa U ad3epHble mexHono2uu. JucunrivHa
pearmm3yeTcsi Ha dakyabrere M MHbDOPMalMOHHBIX U yripaBisomux cucreM BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoii 11 JIASEPHASA TEXHUKA.

JucuunivHa HallesleHa Ha (popMUpOBaHHe KomnemeHyuli:
[ICK-1.1 crioco6HOCTh K aHaIM3y 3aJauy 110 IPOEKTHPOBAHUIO THITOBBIX CHUCTeM, NPUOOPOB, Y37I0B U JieTasei
Jla3epHOM TEXHUKH, JIa3epHBIX ONTHKO-3IeKTPOHHBIX MPUOOPOB 1 CHUCTEM;
[1CK-1.3 criocobHOCTh K pacyeTry, MPOEKTUPOBAaHUIO M KOHCTPYHWPOBAHHIO B COOTBETCTBUM C TeXHUYECKUM
3aZlaHueM TUTIOBBIX CHCTeM, pUO0POB, AeTasel U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IeMEHTHOM YPOBHSIX.

CopepkaHe QUCLUIUIMHBI OXBAThIBAeT KPYT BOIPOCOB, CBSI3aHHBIX C 0000IIeHMeM OCHOBHBIX 3aKOHOB M
3aBUCHMOCTE} reoMeTprUUeckKol, (prsrdeckod U (pr3M0I0rMyeckor ONTUKU. B AaHHOM Kypce, NpY U3y4YeHHU
OCHOB pacyeTa Y MPOEKTUPOBaHUS ONTUYECKUX 3JIEMEHTOB [/ Jla3epHBIX KOMILJIEKCOB, ONTHUYeCKasl CUCTeMa
paccMaTpuBaeTcsl Kak ONTO-MexaHWyeckoe yCTpPoMCTBO. [IpUBOAATCS OCHOBHBIE 3aKOHOMEPHOCTH aHaiv3a U
TPOEKTUPOBAHUSI ONTUUECKHWX CHUCTEM UM MeXaHUUeCKHX Y3/I0B, OMpedenstonmx 3¢¢deKTUBHOCTh
OINTOMEXaHWueCKOro rmprubopa.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
* TeCT;
e jyabopaTopHasi paboTa;
e otuer 110 JIP.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHLMPOBaHHBIN 3aUeT;
e K3aMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasgeT 6 3.e., 216 u. IIporpamMMoll AWUCIUTUTUHBI
MpeAyCMOTPeHBI JIEK[IMOHHBIe 3aHsATHs (68 4.), maboparopHsblii mpakTHKyM (68 u.), camocrositesibHast paboTa
cryzaenta (80 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MPUK/IAJHASA OIITUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0oeMKOCTh 0CBOEHHS AUCLIMIIMHBI cocTaBsgeT 216 4., u3 HUX 136 4. ayAUTOpHBIX 3aHATHH, U 80 u.,
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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa prm:::KOCTB’
Pa3pen 1. Beegenue.
I". C. JTaaac6epr. . Ontuka: M.:
OU3MATIINT, 2006 (BBeaeHue)
W3yuenne npesycMOTpeHHBIX IPOrpaMMOM C. K. Cradees, K. K. Bospckui, T JI.
. Bamnuna. . OcHoBel ontuku: CIT6.:
AMAAKTUUECKHX eMHHL 10 KOHCIIeKTaM JIeKLuH 1 T, 2013 (BBejieHe) 2
PEKOMEHAYEMOM MTEpaType H. I1. 3aka3HoB. . [Ipukagnas
reoMeTpyueckas onTuka: M.:
MarmHocTpoeHue, 1984 (BBefeHue)
Wroro no pa3geny 1 2
Pa3pen 2. Ontnueckue cucreMbl. OCHOBHBIE MOJIOXKEHHA.
JI. T. Bebuyk, FO. B. Boraués, H. II.
W3yuenue rpeflyCMOTPEHHbIX TPOrPaMMOi 3aka3HoB. . [IpukiagHas ontuka: CI16.:
IAAKTUUeCKUX eIUHUL] [0 KOHCTIeKTaM JIeKIUM U Jlans, 2007 (6,18) 5
PeKOMeH/yeMOii iuTeparype I". C. JTanzcGepr. . OnTrka: M.:
OU3MATIINT, 2006 (12)
[ToaroroBka K BBITIOJIHEHUIO Y 3aLLIATE H. I1. 3akasHos. . [IpukrazHas
1aGOPATOPHBIX PaBoT reoMeTpuueckas onTuka: M.: 6
MarmmmHocTpoenue, 1984 (1,2)
Wroro no pasgeny 2 11
Paspen 3. XapakTepuCTHKU ONTHYECKUX CHCTEM.
JI. T. Bebuyk, FO. B. Boraués, H. I1.
I/I3yquy]e IIpeyCMOTPEHHBIX nporpaMMof/'I 3aKa3HoB. . HpI/IK]'Ia,E[HaH ornrtuka: CII0.:
MUJAKTHUeCKUX eIUHUI] TI0 KOHCITEKTaM JIeKLIUA U Jlane, 2007 (8) 5
PEKOMEeHAYyeMOU TUTepaType H. I1. 3aka3HoB. . [IpukagHas
reoMeTpyuueckas onTuka: M.:
MarmmmHocTpoenue, 1984 (3)
IToaroroBkKa K BBIITOJIHEHUIO U 3alL{UTe H. 1. Kanmreesckuit. . BonHoBast
71ab0paTopHBIX paboT ontvka: CaHkTt-ITetepOypr: Jlanb, 2022 11
(5,6)
Wroro no pa3zeny 3 16
Pazpen 4. Abeppanjuy ONTHYECKHX CHCTEM.
N3yueHue ripelyCMOTPEHHBIX POrPaMMOK
IUaKTUUeCKUX eJUHUI] TI0 KOHCTIeKTaM JIeKLUN U JI. T. bebuyk, FO. B. boraués, H. II. 5
peKoMeHyeMOoU uTepaType 3aka3HoB. . [IpuknagHas ontuka: CIT6.:
TTOATOTOBKA K BBITOHEHHIO U 3alLjUTe Jlanb, 2007 (9) 5
/1abopaToOpHBIX paboT
Wrtoro no pasgeny 4 11
Pazgen 5. J/ieMeHTHaA 0a3a onTUKH. ONITHYECKHE MaTepHa/IbI U MOBEPXHOCTH.
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi M. M. PycuHoB. . Texnuyeckas OINTHKa: 9
13 25045



UIAKTHYeCKUX eJUHUIL] TT0 KOHCIIEKTaM JIeKIHH,
MaTepuasiam MPaKTUIeCKUX 3aHATHHA 1
peKOMeHJyeMOM iuTepaType

M.: JTubpokom, 2011 (Bce)

JI. T. bebuyk, FO. B. boraués, H. II.
3aka3HoB. . [IpuknagHas ontuka: CII6.:
Jlanb, 2007 (10)

H. I1. 3aka3HoB. . [IpuknagHas
reomMeTpraueckas onTuka: M.:
MammHocTpoenue, 1984 (4)

H. W. KanureeBckuil. . BosHOBast
onrtuka: Caskr-Iletrep6ypr: JlaHb, 2022

(5)
Wrtoro no pasgeny 5 9
Paspen 6. DyiemeHnTHas 0a3a onTUKH. ONTHUYECKHE [eTa/In.

N3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOi JI. T. Bebuyk, FO. B. boraués, H. TI.
JMAAKTUUECKHX eHHHL 10 KOHCITeKTaM JIEKIUH, 3aka3HoB. . [IpuknagHas ontuka: CII6.: 7
MaTeprasiaM NpakKTUYeCKUX 3aHATUH U Jlang, 2007 (10)
PEKOMEeHAYyeMOU JTUTepaType H. I1. 3aka3HoB. . [IpukiagHas
IToaroToBKa K BHITIOIHEHUIO U 3aIIUTe reoMeTpuyecKas OnTHKa: M.: 8
na60paT0prlx pa60T MaH_II/IHOCTpOEHI/IE, 1984 (4)

Urtoro no pa3geny 6 15

Pa3zgen 7. IlpoekTUpoBaHye ONTHYECKHX CUCTEM.

N3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOM
IUNAKTUUECKUX eIUHUL] 110 KOHCHEIET&M JIeKITUH, JI. B. KnrounukoBa, B. B. K/touHHKOB. . 6
MaTepuasiaM NpakTUYeCKUX 3aHATUN U [TpoekTrpOBaHUe OMTUKO-MeXaHuue CKUX
PEKOMEHyeMO JIUTepaType nipubopogs: CIT6.: TTonmuTexHuka, 1995
IToaroToBKa K BBITOTHEHUIO U 3aII[UTE (1-8) 10
yabopaTopHbIX paboT

Wrtoro o paspeny 7 16
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MPUKJ/IAJHASA OIITUKA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

* TeCT;

e jyabopaTopHasi paboTa;

e otuet 1o JIP;

e mddepeHITMPOBAHHLIN 3aUeT;
¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTallys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTrTecTarysl.

Tect
KoHTpo/b yCBOEHUS JIEKIIMOHHOTO MaTepyasa CTYIeHTOB MPOU3BOUTCS B @BTOMATHUECKOM PEXUME
cpenctBamu DMOC Moodle

JIaGoparopHasn pabora

Homnyck k JIP:
- 0TIy CK K BBITIOJTHEHUIO TePBLIX ABYX JIP He MmpesycMOTpeH.
- AJISI 0TIy CKA K BBITIOIHEHUIO TpeThelt JIP HeoOxouMa 3aliuTa OfHOM U3 BBITIO/THEHHBIX paHee paboT.
3aiura JIP npegycMaTprBaeT 00Cy>KAeHe pe3y/IbTaToOB BhITOTHEHHUS 3a/laHusl, BK/TFOUasi POBEPKY yYCBOEHMs
CTYAEHTOM COOTBETCTBYIOIINX CBe/IeHUN U3 TeOPUH.

Otuet no JIP

OTueThl 110 7ab0pPaTOPHBEIM paboTaM IPE/CTAB/SIOTCS B TIEUAaTHOM UM PYKOITMCHOM (opme.
[oryckaeTcst BBITIOJTHEHYE PAaCUeTOB «BPYUYHYIO» WU HCII0/Ib30BaHNEe CUCTeM aBTOMAaTU3al[uu
MaTeMaTHueCcKuX pacyetoB. Kaxkioe 3aziaHue Ha 1abopaTopHyro paboTy cofiep>KUT Habop mapameTpoB B
COOTBETCTBUU C UHJMBU/ya/IbHBIM BapUaHTOM.
KpuTepuu o1ieHUBaHUS:
JlabopatopHasi paboTa CUMTAETCS BHITIOIHEHHOHN YCIelHO (IPUHUMAEeTCS) TIPU CIeAYIOIINX YCIOBUSX:
- IpaBU/ILHOE BBITIOJTHEHHE BCeX ITYHKTOB (3a7iau), TIpelyCMOTPEeHHbIX 3a/laHueM;
- TIPaBUJIbHOE TIOCTPOeHUe U 0OpPM/IeHHEe B COOTBETCTBUM C TPeOOBAaHUSMU rOCYJapCTBEHHBIX CTaH/IapPTOB
ECK/I rpacdvikoB A5 BceX TIOy4aeMbIX B X0/le BBITIOJTHEHHUsI 3a/IaH1sI XapaKTepPUCTHK.

JuddepennypoBanHblii 3aueT

WToroBblif KOHTPO/Ib IO JUCLMIUIMHE 110 Pe3ysibTaTaM MepBoro yueOHOro cemMecTpa poxogut B opme
JuddepeHLMpoBaHHOrO 3aueTa. [lonycK K 3a4eTy oopMJIsieTcsl IPU yCI0BUU TIOIHOTO BHITIO/IHEHUS BCEX
MEpOTIPUATHH, TPeTyCMOTPEHHBIX rPahMKOM KOHTPOJILHBIX MEPOTIPUATHH (pa3zen 4 paboueit MpOrpamMmel).
3ayeT BK/IFOYaeT B ce0si OTBET Ha /iBa TEOPETHUECKHUX BOIIPOCa.
O1eHKa «3auTeHO-OT/IMUHO» BBICTABJISIETCS MPU Pa3BEPHYTHIX U TOYHBIX OTBETaX Ha 2 TeOpeTUUEeCKHX
Borpoca. OLeHKa «3auTeHO-XOPOILI0» BbICTAB/II€TCS [IPY TOUHOM U [10JIHOM OTBeTe Ha 1-blii TeopeTHUeCcKuil
BOTIPOC, ¥ HETOYHOM OTBeTe Ha 2-0i TeopeThuecKuii Bonpoc. OLjeHKa «3auTeHO-Y/|0BJIeTBOPUTETbHO»
BBICTABJIsI€TCS1 JIMOO MU TIPaBU/ILHOM OTBeTe Ha OZIMH TeopeTHueckuii Borpoc. OlieHKa «He 3a4TeHO»
BBICTaB/ISI€TCSI IIPY HETPaBWIbHbBIX OTBeTax Ha TeopeThyecKue BOIIPOCHI.

JIK3aMeH

VITOroBBIf KOHTPOJIb [0 pe3y/kTaTaM BTOPOro yueOHOro ceMecTpa Mo AUCILUIUIMHE MTPOXOAUT B hopMe
sk3ameHa. K 3K3aMeHy /10y CKaloTCs CTYIeHThI, KOTOpPbIe YCITeIITHO BBITIOTHUIN 1 3allIUTUIN BCe
nabopartopHbie paboThl. DK3aMeH MPOBOAUTCSA B YCTHOH (hopMe 110 OGuieTaMm, BbIZIAHHBIM MPETo/iaBaTeieM.
CTyzneHT JO/DKeH TIOATOTOBUTh, MO/b3YsICh KOHCIIEKTOM, COCTaB/eHHBIM 110 MaTeprasaM Kypca, OTBeT Ha JjBa
BOIIpOCa.
OlLleHKa «OTJINYHO» CTAaBUTCSI, €CJ/TH OTBET SIB/ISIETCS TIO/THBIM U MpaBUILHBIM. Matepuai U3/ioeH B
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oripe/ieIeHHOM JIOTHYeCKOM 1o csiefioBaTelbHOCTH. [1py OTBeTe Ha IOTIO/THUTE/TbHBIE BOTIPOCHI CTY/IEHT MoKa3asl
3HAHWe OCHOBHBIX TIOHSTHM U 3aKOHOB OTTHKHU.

O1jeHKa «XOpOII0» CTaBUTLCS, €C/IU OTBET SB/SETCS MOIHBIM U NIPaBU/bHBIM, IIPYA 3TOM JOMYIeHbI
HeCylleCcTBeHHbIe OIMOKY, UCTIpaB/ieHHbIe TIOC/Ie HaBOJSIMX BOMPOCOB Tpernofasarers. [Ipy oTBeTe Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI CTY/IEHT IEMOHCTPUPYET TTOHUMaHMe OCHOBHOTO COJiep>KaHHst yueOHOTo
Marepuana. CTyzieHT CBOOOJHO OPHEHTHUPYETCS B MaTepHaJie, M3/I0)KEHHOM B KOHCIIEKTe.

O11eHKa «y/|0BJIETBOPUTEILHO» BBICTABIISIETCS, €C/TM CTY/IeHT MOKa3bIBaeT 3HaHKe U TIOHUMaHKe MaTepuasia
Kypca, HO M3/1araeT MatepHas HeToTHO U JIOTYCKAeT CYIleCTBeHHbIe OITUOKU B JOPMYTUPOBKE OCHOBHBIX
TIOHATHH U 3aKOHOB. OTBET Ha JI0NO/HUTE/bHbIE BOIPOCHI BbI3bIBAET Y 5K3aMeHyeMOro 3aTpyHeHHs WU
COZIEPKUT OLIMOKH, KOTOPbIe OH MOYKET UCIIPaBUTh TI0C/Ie HABOISIMX BOMIPOCOB.

OrleHKa «Hey/I0B/IeTBOPUTETbHO» BLICTABIISIETCS, €CJTH TIPY OTBeTe 0OHApyKeHO HelTOHUMaHHe OCHOBHOTO
cofiepKaHusi yueOHOTo MaTepyasa Wil JOMYIIeHbl CyIleCTBeHHbIe OIUOKY, KOTOPbIe YUall[UiCs He MOXKET
WCTIPAaBUTH TPU HABO/SIIMX BOMPOCAX TPeTIofiaBaTe/is.
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3 6 |Pa3gen 1. BBegenue. 4 2 2 0 2 0 10 Tect
JlabopaTopHast
3 6 Pa3pgen 2. OnTuuecKue CHCTEMBbI. 30 19 10 9 1 15 10 pabora,
OcCHOBHbBIE MOJ/I0XKeHMS. Ortuert 110 JIP,
Tect
JTabopaTopHasi
3 6 Paspen 3. XapakTepucTuku 2 2 | 12 14 16 15 | 10 pabora,
ONTHYECKHX CHUCTEM. Ortuert 110 JIP,
Tect
JTabopaTopHasi
3 6 Pa3zzen 4. AGeppanuu 221 10| 11 1 | 20 | 20 pabora,
ONTHUYECKHX CHCTEM. Ortuert 110 JIP,
Tect
Bcero 3a 6 cemectp 108 | 68 | 34 34 40 50 | 50
Pa3gen 5. JiiemeHTHan 0a3a
4 7 |onTuku. OnTHUECKHEe 19 10 | 10 0 9 15 10 Tect
MarepHasibl M IOBEPXHOCTH.
JTabopatopHasi
4 - Paspen 6. dnemenTHas 6a3a 39 | 24 | 14| 10 15 | 15 | 10 pabora,
onTuku. OnTHYecKue AeTaau. Oruer no JIP,
Tect
JTabopaTopHasi
4 7 Pazpgen 7. IlpoekTupoBanue 50 | 34 | 10 24 16 20 | 30 pabora,
ONTHUYECKHX CHCTEM. Ortuert 110 JIP,
Tect
Bcero 3a 7 cemectp 108 | 68 | 34 34 40 50 | 50
Bcero no aAucuuIinHe 216 | 136 | 68 68 80 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1
Bonpocbl omkpbimozo muna:

Ne 1 WHupexc crekna 3afaH uncaoM 511593, Kakol MokasaTesib IpejioM/IeHUs Ha [i/TUHe
BoJiHBI 0.588 MKM?

a) 0.511
b) 1.593
¢ 1511
d 154
Ne 2 Oka3sbIBaeT /1M BAWSHUE M0JSIpU3aLiys Ha K03(ppULIMeHT 0Tpa>keHUsI TOKPLITUS?
a) Her.

b)  [a, HO TOMBKO Ha HEPreTHUYeCKUH.
c¢) [a, B mobom ciyyae.

d) 3aBucHT OT AJTUHBI BOJTHBI.

Ne 3 W3 Kakux cooOpakeHUH BEIOMPAeTCs TOMIMHA OJHOI'O C/I0Sl B OTPaXKAIOLLEM
MHOT'OC/IOfHOM MOKDPBITUU?

a)  UYewm Touiiie — TeM JIyuiiie
b)  Onruueckuii MyTh B CJI0€ [JO/DKEH OBITH OTPe/Ie/IEHHON BeTUUUHEI
¢) TonuHa 0/mKHA OBITH PABHA JITUHE BOJTHBI OTPAYKaeMOT0 M3/TyYeHUst

d) TonmmHa ompeessieTCss TEXHOIOTUUHOCTBIO HaHe CeHUS
Ne 4 B ueMm 0CHOBHOE OT/IMUME TIOJIOXKUTEBHOTO MEHUCKA OT OTPULIATE/IbHOTO?

a) B 3Hakax paguycoB KpUBU3HBI 00eHX MTOBEPXHOCTEMH.
b) B TomiIHe 110 ONTHYeCKONU OCH.
c) B nonoxeHusix m1aBHBIX TOUEK OTHOCHTE/ILHO TeJla JIMH3bI.

d) B nonoxenuu 3agHero (HokaabHOTO OTPe3Ka.
Ne 5 3aBucuT /1 (POKYyC peasbHOM JIMH3bI OT TEMITepaTyphi?

a) Hert, onpegensieTcst TOMBLKO PaJjiyCaMu KPUBH3HBI.
b) /la, HO TO/BKO AJIsi OTPULIATETHHBIX TEMITEPATYP.
c) [MHa, ans Bcex MUH3.

d) Her, onpaBa koMneHcHpyeT U3MEHEHHSI.

Ne 6 Paguyc ckpyIyieHus1 KpOMKHU [10Ca[04HOr0 MecTa JInH3bl paBeH 200 MKM, K KAKOMY TUILY
II0CaJKUA 3TO OTHOCUTCH?

a) Ilo octpomy Kpato
b)  TopouganbHas rocajka
c) Cdepuueckas nocajka

d) Cdepuueckas mocasaka
Ne 7 MokeT /T UCITO/Tb30BaTLCST ONITUYECKY TTPO3PavHbIii MaTepHrasl B KaueCcTBe 3epKasia?

a) [a, B mobom ciyyae.
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10
IICK-1.3

Ne 1

Ne 2

b)  Hert, B moboM ciyuae.
¢) /[a, IpH UCIO/b30BaHUM TTOKPBITHH.

d) Hcnomb3yroTcst TOIBKO MeTasbl.
ITpuurHON XpoMaTHUeCKUX abeppariui IBAseTCs

a)  TemonmpoBOAHOCTH
b)  Pedpakuus
c) [ucnepcus

d) Oudpakius
®opmyina LlorTa 1o3BoJisieT pacCcunTaThb

a)  Dokyc TOHKO! JIUH3bI
b) HopmasbHy0 AUCIIEPCHIO
Cc) AHOMaJbHYIO JUCTIEPCUIO

d) /JuHaAMUKY TerIonpOBOAHOCTH
LIBeTHOE OTITHUECKOE CTEKJIO TpefHa3HaueHo /ISt

a) KomneHcaiuu gucnepcuu
b)  ®uisTpaLuM orpefenéHHBIX YacTeld ONTUYEeCKOro CIIeKTpa
c) PasnoxeHust onTUUECKOr0 U3/IyYeHHs Ha ClleKTpasbHble COCTaB/ISOLIMe

d) PopmupoBaHUs U3MyUYeHHs C JJIMHAMU BOJIH B OTpeZie/IEHHOM ONTHYeCKOM
JarasoHe

Bonpocsbl 3akpbimoz2o muna:

MOJKHO /T pacCUMTaTh BeTMYUHY TIPOAOJILHON XpoMaTruuecKoi abeppauyy, 3Hast PoKyc
1 urciao A66e?

Pabouast ToBepXHOCTB IMH3LI UMeeT UHAEKC AR, UTO C/le/laHO C TIOBEPXHOCTHIO?
CBeTOBOM JuameTp JIUH3BI 3TO -

Kakast ocHOBHasi 3afiaua TpeOyeT pelieHust IPH KpPeIvieHnH JTMH3?

®dokyc ceprueckoro 3epKajia paBeH

3aluTHOe BaKyyMHO€e OKHO TP Ha/IMYMU Pa3HULIbI laB/ieHni nprobpeTaeT
XpoMaTHU3M yBeJIMUeHUsI XapaKTepu3yeTCs

OnThuecKyii cuTasl, 3To MaTepyuas XapaKTepr3yroLUics

KakuMm 06pa3om BbIOMPAIOTCsI I/IMHBI BOJTH Jij/1sl pacyeTa urcia A6be?
Iuarpamma A66e 31O

Bonpocbl omkpbimozo muna:

Bo3morkHa i1 KoppeKius eoKyCHPOBKY 0e3 W3MeHeHUsI TapaMeTPOB ONTHYEe CKUX
3/IEMEHTOB"?

a)  Hert, TpebyeTcst KOPpEKIUS KXKIOTO U3 S7IEMEHTOB CHCTEMBI.
b)  Hert, TpebGyeTcs koppeknus ¢poKyca MociefHEero 7eMeHTa.
c¢) [a, HeoOXOIUMO MEePEMECTUTH MIOCKOCTb N300paXkeHUs B HYy>KHOM HarpaBIeHUH

d) Ha, Heo6xoauMo J0OABUTE KOPPEKTOP U3 JPYTUX ONTUYECKUX 3JIEMEHTOB.
[nst ymeHbILeHNs cepruecKoi abeppaliiyl peKOMeHYeTCsl UCTIOb30Barh ......

a)  Marepuasbl ¢ OO/BIIMM TTOKA3aTeeM MPeIoM/IeHUs
b)  marepuasbl C MEHBIIIMM ITOKa3aTesieM MpeIoMIeHHs

Cc)  Marepuasl ¢ 6onbIIMM KO3 HULIEHTOM TIPOITY CKaHUSI
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Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

d) marepuasbl ¢ 60MBIIUM KOIDDUITUEHTOM IUCTIEPCUT

BnuisieT v IOKa3aTesb TIpeIOM/IEHUS] Ha Be/TMUUHY ChepruuecKor abeppaliiu TMH3bI?
a) Hert, B mobom ciyuae

b)  [Ta, HO TONBKO /1S TBOSIKOBOTHYTHIX JINH3

c¢) [a, HO TOJBKO ISl KPUCTA/UTUNUECKUX MaTepHasioB

d) [a, a1 moObIX JIMH3 U3 TIOOBIX ONTUUECKUX MaTepPHaJOB

Bo3Mo)kHa /11 110/THasi KoMIleHcanysi cheprueckoi abepparyy edoKyCUpOBKOH
CUCTEMBI?

a) Hert, B mobom ciyuae

b) [a

c¢) [a, HO [/15 TUIOCKO-BBIMYK/IBIX JIMH3

d) Tonbko npu BemurHe chepryeckoii abepparuy 6osee 10 AyTUH BOH

Kakum 06pa3oM CBsi3aHbI BOJTHOBBIE Y TeOMeTpUUeckre abeppariun?

a) Teomerpuyeckue abeppaljii — 3TO WHTErpaJl M0 BLIXOAHOMY 3PauKy OT BOTHOBBLIX
b) TeomeTpuueckue abeppariuy — 3TO YaCTHas TIPOU3BO/IHAS OT BOJTHOBBIX

¢) Hukak, 3T0 jBe HE3aBUCHMBIX BETUUHHBI

d) BosHOBBIE abeppary — 3TO YacTHast IPOM3BOJHAsSI OT FeOMeTpHUYe CKUX
OTHOCHUTE/ILHO Yero OTCUMTHIBAIOTCS TeoMeTpuueckre abepparun?

a)  OTHOCUTENBHO OLIMOKK BOJTHOBOTO (DPOHTA.

b)  OtHOcHuTenbHO Ge3abeppaliOHHOTO BOJHOBOTO (PpOHTA.

¢) OTHOCHUTEbHO TOUKHM MapakCUaIbHOTO (hOKyCa Ha OCH ONITUYECKON CUCTEMBI.
d) OTHOCHTE/IbHO MMapakCUaAbHON TOUKH M300pakeHusl.

Kakoti THIT 3aBUCHMOCTH TIOTEPeUHBIX abeppaliyii OT HOPMHUPOBAHHOTO Paiuyca
arnepTypbl 1pu J1eOKyCHUPOBKe?

a)
b)
<)
d)

JIuHelHbIN
O6paTHO KBaJ|paTHUHBIN
KeasipaTnuHbIii

I'unep6onvueckuii

B uem oT/mune 604k000pa3HON AUCTOPCUH OT HOAYIIKOOOpa3HOM

a)
b)
<)
d)

B crenenu pasMbITHsI U300paXkKeHUsI
B u3smeHenny ko3¢ duiiyieHTa yBenuueHus 1o Moo
B usmeHeHnu nosiokeHust HOKyca KpaeBbIX ydeit

B BesMurHe XpomaTrueckou abeppaiuu

MeHUCK XapaKTepu3yeTcst

a)
b)
<)
d)

BeckoHeuHo 60JTbIIMM 3a/HUM (POKYCHBIM PaCCTOSTHAEM
OTcyTCTBHEM XpOMaTHUeCKUX abeppariyi
HanuuveM 3epKanbHOM TTOBEPXHOCTU

OJMHaKOBBIMHU 3HAKaMH PaJyCOB KPUBU3HBI [I0BEPXHOCTeN
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Ne 10

Ne 1
Ne 2

Ne 3

Ne 4
Ne 5
Ne 6

Ne 7
Ne 8
Ne 9
Ne 10
Ne 11

Yemy paBHa ONTHUECKas CHJIa TeIeCKOMTMUeCKOW JTUH3bI?
a) 0

by 1

c)  OmnpepensieTcs: TOMIWHOM M0 ONTUYECKOU OCH

d) OnpepgensieTcs OKa3aresieM MpeoMJIeHHs TUH3bI.
Bonpocsbl 3akpbimozo muna:
3HaueHre reoMeTPUUECKO ToNepeuHol abeppaiuu 310 -

Kakoe BusiHHE OKa3bIBaeT CMelleHre BOJTHOBOro (hpOHTA Ha KaueCTBO U300pakeHHsT
TOUKHU?

Kakoe BvsiHUE OKa3bIBaeT CMelleHre BOJTHOBOro (hpOHTA Ha KaueCTBO U300pakKeHHsT
TOUKHU?

UYro Takoe AMCK Sipu?
Kak cBszaner OII®D (MTF) u ®PT (PSF)?

Bemonnsiercs mu kpurepuit Maperuans st CKO ourmbky BosiHOBOTO poHTa 250 HM
IIpY Ji/IMHe BOJIHBI 1 MKM.

JudpakLMoHHBIN TIpe/ies1 ONTUUeCKOM CUCTeMbI OTIpe/ieNisieTCs Kak

BenvunHa BoTHOBBIX abeppalyii HOpMUPYeTCs Ha

MoskeT v poJo/ibHasi reoMeTprUeckas abeppariysi ObITh OTPULIATENEHON?
BomnHoBas abepparius umeet nHzekC W531, Kakoii opsiZiok uMeeT 3Ta abeppausi?
ITpy HanMMuMK acTUrMaTU3Ma, MATHO paccesiHusl B MepUUOoHaIbHOM (OKyce UMeeT
dopmy
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