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1. HEJU OCBOEHHUA JUCHTAIIITNHBI

Iensamu ocBoenus mucrumHs «[[PUKITaTHAS OTITHKAY SBJISIOTCS

1. Tlomyuenne mpencraBieHuss 06 OCHOBHBIX 3aKOHAX PpAcOpPOCTPAHEHHS CBETA H
¢opmMupoBanus H300paKeHu,

2. ®opmupoBaHHE 3HAHMM 00 3JIeMEHTHOM 0ase ONTHYECKHX CHCTEM; 00 OCHOBHBIX
XapaKTepPUCTUKAX, THIAX M MOJENAX ONTHYECKHX CHCTEM; 00 OCHOBHBIX IIPHHIHIIAX
IOCTPOCHHUS ¥ QYHKIMOHUPOBAHHS GA30BBIX THIIOB ONTHYECKUX CHCTEM.

3. IlpuoGpeT¢Hne MpaKTHYECKHX HABEIKOB HAYANBHOIC CHHTE3a, rabapMTHOTO pacuera,
VICXOIHOTO BBIOOpa ONTHYECKHX CXeM W IIPHMEHEHWS THUIOBEIX METOJOB KOMIIBIOTEPHOTO
AHAIN32 ¥ ONTUMHA3AINH OITHYECKHX CHCTEM PasIMYHBIX KJIACCOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnummina | «IIpuknangHas ONTHKA» OTHOCUTCS K  0Os3aTelNbHBIM  IUCIUUIIIHHAM
BAapHATHBHOM YacTH OCHOBHOW Hpo(hecCHOHANBHOM 06pa3oBaTeNbHON IporpaMMeL. V3yueHne
JUCLHUIUIMHEI IPOXOHUT B MIECTOM CeMeCTpE.

M3yyenne MUCHMILIMEBI IPEATIONAracT HATHYKE ¥ CTYAEHTOB (YHIaMEHTANLHBIX 3HAHMI,
NIOJlyYEHHBLIX B PaMKaxX H3YHYEHH JUCIUIUIHHE «Du3nkay, «OCHOBBI ONTHKIY; 4 TAKXKE HAITHIHE
(QyHIaMEHTaIBHBIX MATEMATHUYECKUX 3HAHUH,

OcBOCHHE QVCUMILTHHE HEOOXOMUMO [T H3YUCHHS CICAYIOLIMX AACIHUIUTAHE | IPaKTHK
yueOHoro miana: «JlasepHas Texmuka», «Jlasepuble TexHomorum», «JlasepHrle M3MEpEHH»
«Hayuno-uccnenosarensckas pabota B ceMectpe», «IIpOM3BOACTBEHHAs MpPaKTUKay,
BBITIOJIHEHUE BBILYCKHOM KBaIM(GUKAIMOHHOH paGOTHL.

3. KOMHETEHHI/II/I OBYYAIOHIEI'OCsi, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JTUCHIUIIJIMHBI

B pe3yisTare OCBOCHMS AUCLIATUIAHEL ofyuaroIuiics JOIDKEH JNEMOHCTPHAPOBATE CIIEIYIOLHE
Pe3yIbTaTEl 06pa3oBAHMS:

KomnereHmuuy, yacTH4H0 GOpMHEpYEMBIE B PAMKAX OCBOCHUS JUCIIUILIAHEL

OIIK-4. Cno¢06HOCTL YUHTEIBATE COBPEMEHHBIE TCHACHIIMHM PA3BUTHS TEXHHKH W
TEXHOJIOTHHA B CBOEH MPOQeCCHOHANBHOM AeATeIEHOCTH;

OIIK-6. CrocoGHocTh coOMpaTh, 00pabaThiBaTh, aHANM3UPOBATH U CHCTEMATH3HPOBATH
HAy4HO-TEXHHIECKYFO HH(OPMALHIO 10 TEMATHKe HCCIIE/I0BAHHS,

ITIK-1. Cnoco6HOCT, K aHanW3y WOCTaBJICHHONW 3aiaud HCCISNOBaHUI B obmactu
npubOPOCTPOEHHS; |

[TK-3. CriocoGHOCTE K LIPOBEAEHUIO U3MEPEHHIT B MCCTIeIOBAHMS PA3IIHYHBIX 00BEKTOB TI0
3aJJaHHOM M@TOIII/IKG‘;

1IK-4. CnocoGHOCTEIO K HanajKe, HaCTPOliKe, FOCTHPOBKE M OIBITHOM MPOBEPKE MPHOOPOB
W CUCTEM; ;

[IK-5. CrocofHOCTE K aHaU3y, pacy€Try, NPOEKTHUPOBAHWIO H KOHCTPYHPOBAHHUIO B
COOTBETCTBHUH C TEXHMYECKHM 33JaHHEM THIIOBBIX CHCTEM, NPHUOOPOB, JETAled M y3I0B Ha
CXEMOTEXHUYECKOM H 3JIEMEHTHOM YPOBHSX;

IIK-6. CmocofHOCTh K OLCHKE TEXHOJOTHYHOCTH M TEXHOJNOTMYECKOMY KOHTPOIIIO
IIPOCTHIX U CPERHEH CIOXHOCTH KOHCTPYKTOPCKMX pEIIeHHH, pa3paboTke THUIIOBBIX MPOLECCOB
KOHTPOJIS TApaMeTPOB MEXAHWIECKUX, ONITHYECKAX M OITHKO-3JICKTPOHHBIX JICTANIEH H Y3JI0B.

1) 3uats: ‘

® aKTyaJbHBIC HAMpPaBICHHS Pa3BUTHS ONTHUECKON U nasepHoil Texuuku (OITK-4, OTIK-
6); i

® OCHOBHBIC XapaKTEPUCTUKH, THIIEI U Mogenun ontudeckux cuctem (T1K-5, TIK-6);



® OCHOBHBIC IIPUHIAITEI [IOCTPOEHHS ¥ (QYHKITHOHMPOBAHHS Ga30BBIX THIIOB ONTHYECKHX

cucreM (I1K-5).

2) VYmethb:
® aHAJIM3UPOBATH IIOCTABJICHHYIO IIPOCKTHYIO 3a/1a4y ¥ 3a]1a4y HCCIeIOBaHUi B 06IacTH

npuGopoctpoerus ([IK-1);

1)

* BHIOMPATH ONTUMAIEHEIC ONTHYECKIE CXEMBI Ul PELICHUs MOCTaBIeHHbIX 3ana4 (ITK-
I

o pacchTLIBfaTL ONITHYECKHE CXEMBI pasnuyabix Tunos (I1K-5);

® INPOBOJUTH U3MECPEHHUS C UCIIOJIB30BAHUEM PA3IMYHEIX onTHdIeckuX cucreM ([1K-3);

* TPOBOJMTE HACTPOHKY, I0OCTUPOBKY onTHyeckux cucreM (I1K-4).

3) Brnagers: |

° HpaKTI/I‘{eCIf(I/IMI/I HaBBIKaMM HAYaJIbHOTO CHHTe3a ontrudeckux cxeM (OIIK-6);

® IPaKTMYECKUMH HaBBIKAMH HCXOJHOTO BEIOOpa onTHyeckux cxem (ITK-1);

® MeToJ[aMHu abapUTHOTO pacdueTa onTudeckux cxeM ([1K-5);

® METOAAMH KOMIBIOTEPHOTO aHAIW3a M ONTHMHM3AUAM ONTHYECKHX CHCTEM PA3IHYHBIX

knaccos (ITK-6) !

Y CTPYKTYPA U COAEPKAHUE JUCIUIIINHBI

OO1was TpymO0eMKOCTb AUCHUILIAHBL COCTABIIAET 9 3aUeTHBIX SAMHUL, 324 Yacos.

Bungp! yue6Ho# paGoTs!, BUIIOYAA 06 DopMe! Tekymero
o CaMOCTOATENEHYIO pabOTy CTYACHTOB g . KOHTpONA
g H TPYIOEMKOCTE (B Hacax) )’;Z%O};g:d YCTIEBAEMOCTH
Ne Pasnen (tema) g § 9 2 © C MPUMEHEHUEM (AG 1ECETR
i/ JHUCUNITHHBL H 8 = 5] 5 Z = g - ! HHTEPAKTUBHEIX GEMECIDA);
© = E gE a E(BEl © : METOJIOB topma
5 g = E 5 \§ g é ?3 !': (8 wacax / %) TIPOMEKYTOHHOH
T = E 8§ | g= ..Oé.‘ 8, 2 ° aTTecTaumn
= = ~ (no cemecmpam)
Pelitunr-
I'eomerpuueckas XOETpOIL Nol
1 P 6| 2| 16 | 14 |14 -] a2 |-]| 18/41%
OIITHKA
! Pelitunr-
OnTHYecKie 1 o0 KOHTPOJTb Ne2
2 ‘ 6 0 38 22 22 - 111 + 48/58% PeliTunr-
CHCTEMBI PUOOPOB ~
\ KOHTPOJIb Ne3
Bcero 6 | 18 54 36 36 | - | 153 | + | 66/52% | ax3amen (45 4.)

Couepmanne Pa31e/J 0B JHCIMIIJINHEI

! Kon-Bo upakta- | naGopa-
TeMsl, pa3aens JUCITUTLTHHE] JICKIAH cpe
1 4acoB YECKUE | TOPHBIE
Paznen 1. eomMeTpHYeckas onTHKA 86 16 14 14 42
Tema 1. OcHOBHBIE HOHATHS U 3aKOHBI TEOMETPUYECKOH
ST 1 22 4 4 2 12
Tema 2, UneanpHad onTHueckas cucTeMa 28 4 6 6 12
Tema 3. OrpaHuyeHHE yUKOB JIyuel B ONTHYECKHUX
: patl ;”y Y 26 4 4 6 12
CHCTEMAX
Tema 4. A6eppany ONTHYECKHX CHCTEM 10 4 - - 6

Pa3aen 2. Onrnueckne cucreMbl NpuGopos 202 38 22 22 111




TeMBl, pa3JeIsl JUCIAILIMHEL Kon-80. | @ oy | CRAKTH- | saGope- |
i Hacos HECKHE TOPHEIC
Tema 1. OnTudeckue aetaiu 34 10 6 6 12
Tema 2. OnTHyeckHe CHCTEMBI ISl J1a3epPOB 52 4 - - 39
Tewma 3. I'na3 kak omrTiryeckas cucteMa 16 4 - - 12
Tema 4. Teneckonuueckue CHCTEMBI 26 6 4 4 12
Tema 5. Jlyna u mukpockon 24 4 4 4 12
Tema 6. Dororpaduueckuii 0GreKTHB 24 4 4 4 12
Tema 7. OcBeTutenbHble U NPOEKIIMOHHBIE CHCTEMEI 26 6 4 4 12
IK3aMeH 45
WUroro 324 54 36 36 153
JlaGopaTopublie 3aHATHS
Ne moayns Ne HaumenoBauue u/aH KpaTKoe coaepranue 1abopaTopanix pagor TpynotmrpeTs
AHCHHILTHHL n/n (wacos)
Paszpen 1. I | 'eomerpuueckas ontrka 2
["'eomeTrpuyec- 2 | [locTpoenue xoza nyueil B uicaibHOd ONTHYCCKOH CHCTEME 2
Kas OITUKA 3 | PacyeT KapIWHAIBHBIX 3IEMEHTOB MAEANBHON ONTHYECKOH 2
CHUCTEMBI
4 | 3ammta 1aGopatopHBIX paboT 2
5 | Pacuer jgumadparMpl, BXOJHOTO, BBEIXOJHOTO  3padKa 4
ONTHYECKON CUCTEMEI
6 | 3ammra sabopaTopHBIX paboT 2
Pazgen 2. 7| Pacuer MH3 pa3TMYHBIX TUIIOB, PACUeT 3€pKa 2
Onrtuyeckue 8 | Pacuer 110CKOIapanNenbHbX IUIACTHHOK, KIIMHBEB, ITPH3M, 2
CHCTEMBI nuH3 OpeHelis, aKCHKOHOB, OLITHYECKUX PacTPOB
IpubOpoOB 9 | 3amura 1abopaTopHEIX paboT 2|
10 | PacyeT ONTHYECKOM CXEMBI TENECKOUUECKIX CHCTEM 4
11 | Pacuer nynel. PacyeT onTu4eckoi cXeMBl MEKPOCKOIIA 4 N
12 | Pacuer hororpaduyeckoro o6»eKTHBA 4
I3 | Pacuer smucKonmuueckod MpPOEKIHMOHHOM CHCTeMBL Pacuer 2
JTUACKOIINYECKOM ITPOECKIIMOHHON CHCTEMBI
14 | 3ammura 1aGopaTopHEIX pabor 2
HUTOI'O: 36

[
® JICKIMOHHO-CEMHUHApCKas

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HH

cucteMa OoOyueHHS (TpaaHITHOHHEIE

J1ab0paTOPHBIE 3aHATHS);
|
* 00y4eHHe B MAJIBIX IPYNTaX (BEIIOTHEHHE 1a0OpaTOPHEIX paboT B TPYHIAX U3 JBYX HIIH

TpEX YENOBEK);

JCKIIUOHHBIE H

® MacTep-KNacchl (HeMOHCTparyst Ha Ja0OpaTOpPHBIX M NIPAKTHYCCKHUX — 3aHITHAX
IIPUHIUIIOB pacyeTa i MPOEKTHPOBAHUS OIITHIECKUX CHCTEM);

onpnMeHeHHei MYJIbTUMEINA TEXHOJIIOTHH (IpOBEACHUE JICKIIMOHHBIX ¥ CEeMHHAPCKUX
3AHATHA C NPUMEHECHHEM KOMIBIOTEPHBIX IPE3EHTALHN H JIEMOHCTPAIIHOHHBIX POIMKOB C
IIOMOIIBIO IIPOCKTOPA WK KOMIIBIOTEPA);

* HH(POPMAILMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJOTHA (IpUMEHEHHE HH(OPMAITHOHHBIX
TEXHOJOTHH JIsi MOHHTOPUHI'A TEKyINEH yCIIeBaeMOCTH CTYEHTOB U KOHTPOJIS 3HAHUI).

¢ OpraHM3alMoOHHO-AeATeNnpHOCTHbIe Urphl (OJIM) u curyanmoHHbI aHamm3 (case study

method).




6. OHEHOYHLIE CPEACTBA JJSI TEKYIIETO KOHTPO.JISI YCOEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTALIUH 110 UTOI'AM OCBOEHUSA
IlPICﬁ.IPIHJII/IHBI N YYEBHO-METOAUYECKOE OBECIIEYEHHUE
| CAMOCTOATEJLHON PABOTHI CTYJIEHTOB
Texymmii Kotho.ﬂb YCIIEBaEMOCTH SIBJIIETCS PACIpeNe/IiEHHBIM U OCHOBAH Ha OLEHKE
HECKOJIBKUX COCTaBJSIONINX.,
1. PesynbraTel peHTHHT-KOHTPOIIS.
2. BsimonHeHNe U 3amKTa JA60PATOPHEIX PAGOT.
3. BrmosnHEeHNEe MPaKTHYECKUX 3aNaHHUIH.
4. BhINoNHEHNE ¥ 3aI0UTa KypPCOBOM PaGoTEL
Bomnpoce! peitruar-coaTpoas Nel
1. ®uspyeckas ¥ reOMETPHICCKAst ONTHKA, | IpHKIaHAS ONTHKA.

2 CBeTSIHIaSIC}I TOYKA, CBETOBOM JIyd, OIITHYECKas JJTHHA JIy4a.

3. _FOMoueHTpI/IqHOCTB ITy4Ka JIydeH.

4. Ilpemmer u ero nzobpaxenne. ConpsxEHHbBIE TOUKH.

5. HpOCTpaHCTBa mpeIMeTOB M H300paxkeHUH. MHHMOEe M JICHCTBHTENLHOE
n3obpaxenue, ‘

6. Onmqecmaﬂ CUCTEMa, IEHTPUPOBAHHAs CIITUYecKas cucTema. ONTHYecKas oCh.

7. IlpaBuna 3HaKOB

8. HOKasaTeJIB [IPEJIOMJICHHSI CPEIIBI.

9. 3axon HpﬂMOJ‘II/IHCI/IHOFO PacIpoCTpaHeH s CBETa, 3aKOH OTPAXKEHHSL.

10. 3axoH HE3aBHCHMOTO PACIPOCTPAHCHHUS CBETOBBIX MyYKOB, 3aKOH IIPEJIOMIICHHS.
11. Teopus HneanBHon ONTUYECCKOUA CUCTEMEL,
12. JTuneiiHOE yBEIIYCHHE HICAIBHON ONTHYECKOH CHCTEMEL.

13. Kap,Z[I/IHaJIBHBIe SIICMEHTHI: 3aiHuMi (okyc, 3anHee (OKYCHOE pacCTOSHME, 3amHsis
(hoxasnpHast mIOCKOCTS.

14. KapHHHMBHBIG 9NEMEHTHL: mepennui ¢okyc, mepenHee (OKYCHOE pacCTOSHHME,
IepeHss HoKanpHas IIIOCKOCT.

15. KapaunanbHBIE DJIEMEHTHI: [1aBHBIE TOUKH H INIOCKOCTH.

16. KapmunanbHblie aneMenThI: GOKYCHEIE paccTosHus. 110I0KUTENbHAS B OTPHIATEIbHAS
ONITHYECKAsA CUCTEMA.

17. ®dopmyna Heotona, (popmyna otpe3koB, Popmyia [aycca.

18. Vrnosoe u npomonsHoe yBenudeHue. CBA3b MEX/Y YBeTNYEHIAMH.

19. JTBa crroco6a HaX0XKACHHS IONOKEHHS 1 jpasMepa n300pasKeHus.

20. Onpezmenenne  MONOXKEHUS  (OKATBHBIX M TJABHBIX  IUIOCKOCTEH B
MHOTOKOMITOHEHTHEIX ONTHYECKHX CHCTEMAX.

21. JuadparMsl 1 uX Ha3HAYECHHE.

22. Tpu Buma muadparm (ompenieneHns, pUCYHKH).

23. AJl, BXOZIHO} U BEIXOTHOM 3paukKH.

24. Onpe,ueneHHe M0JOXXEHHUS AJl B CIIOXKHOY ONTHYECKOM CHCTEME.

25. 111, HHHeﬁ}IOC H YIJIOBOE MOJI ONITHYECKONH CHCTEMEI.

26. B[, BxozHoe v BEIXO/IHOE OKHA. KoadduiuenT BUHBETHPOBAHMYSL.

27. OnpeueneHHe IUIOIAAN JEHCTBYIOMIETO OTBEPCTHS BXOHOTO 3payuka.

3apaum peliTunr-kouTpos Nel

1. Ilon xakuM yriom JO/DKEH IafaTh JIyd Ha MOBEPXHOCTH cTekna (n = 1,5749), urtofm
Yrod mpeomiienns ObUl B 1B pa3a MEHbIIE YIUIa aaeHus?

2. Tlox xakuM yrioMm JOIDKEH yMacTh JIyd Ha IMOBEPXHOCTH crekna (n = 1,5208), arofbl
IPETOMIICHHBIH JIyY OKa3aJICs NEPIEHUKYIIAPHO K OTPAXEHHOMY?

3. Jly4 nmamaer ma mosepxmocth Boxbl (n; = 1,33) mox yriom 40°. Ilop kakuM yriom
JOJIKEH YIacThb JIyq Ha IMOBEPXHOCTH cTekia (1, = 1,5183), 9T06BI yrom mpenoMeH s okasancs
TaKuM xe?

4. Ha xaxoi ylron OTKJIOHUTCS JIy4 OT IEPBOHAYAIBHOI'O HAIPABJICHUS, YIIAB IO YIIIOM
45° Ha oBepxHOCTE cTekna (n = 1,5324)? Ha mosepxuocTs anvasa(n = 2,4194)?




5. Ha cTexnsiyro NoacTHHKY ¢ TOKas3aTelneM mpeioMieHus n = 1,54 mamaer ayd cBera.
KakoB yrosn mnafeHss jy4a, €CI¥ Yrol MeXIy OTP@KEHHBIM M HPEIOMIEHHBIM JydaMH PaBeH
90°? ‘

6. Jlyd ceeTa majaet mox yriiom 41°18” u3 crexina ¢ mokasareneM mpenomnerns 1,5152 B
Bo3tyx. Onpenenuts yroy npenoMiaeHus Jiyda. Byser i cBeT npenoMisaThes Py HaJeHAN Ha
3Ty e TpaHHIy Cpel TOX VIaMH, OONBIIAME 3anamHoro? CBer HOJIpa3yMeBaeTCs
MOHOXPOMATHYECKHH,

7. Ily4ox cBera OT MaMIbI IafaeT Ha MOBEPXHOCTH CTOJIA TOA YIioM 45°% OIpeneiuts
yroill X TOPU30HTY, ho,u KOTOPBIM HaJI0 IIOMECTUTH IIIOCKOE 3€pKaIo, YTOOBI MOCIE OTPAKCHIUS
OT HEro ILy4OK CBETA HAIIPABUIICS APAILIENBHO MOBEPXHOCTH CTONA.

8. Tlokasarens mpenomyleHHs anaMaza OTHOCHTENBHO BO3Ayxa np = 2,417. OmpejpenuTs
IpeAeTbHBIA Yo HOJ‘IHOI‘O BHYTPEHHETO OTPA)KEHIS Ha IPaHUIIe alMasa ¢ BO3AYXOM UL JIMHUN
Hatpus D.

9. Omnpenenuts mnpeneNbHbIE YINBl IOJHOTO BHYTPEHHErO OTPaKCHHS HA TPAHHUIE
paszienia IBYX cpejl CTEKIIO-CTEKIION s JIBYX CIy4acB:

1). Ecmmng = 1,5617 uny = 1,4721;

2). Ecmun; = 1,8138 uny = 1,4846.

10. Yrom najeHns gyda Ha IPENOMIBIIONIVIO MOBEPXHOCTH € = 30°, yroa mpenoMiIeHHs
g’ = 15° HaliTu ckopocTh pacipocTpaneHus 1y4a B CTeKIIe.

11. CxopocTk pacnpocTpaHeHus CBeTa ¢ JIMHOH BOTHEI A = 589,3 HM B Boje v; = 22510
KM/c, a B cTeke vy = 198,2-10° xm/c. Haiftu mokasarens HPEIOMJIEHHA CTEKJI4 OTHOCHTEIHHO
BOJIBL 1
12. CxopocTh pacnpocTpaHenust cseTa B anMase v = 124-10° xm/c. Haiitu mokasarens
IIPEIOMIICHUS CBETA!B aIMase.

13. Ompezents yron npenoMIeHus JIyda Ha INI0CKOH IOBEPXHOCTH, pa3srpaHNIMBAIOLICH
CPEABI C TOKa3aTeIsIMH mpenomMiaeHus n = 1, n" = n; = 1,5183, eciu yron nagenus myda € = 30°

14. Tlnockast OBEPXHOCTH pasNeNseT ABE CPE/B ¢ OKAa3aTeNsIMH IIpeloMyIeHus ny = 1,54
1 np = 1,62. HaliTu yron npenomieHus i ly4a, NaJaromero Ha MIOBEPXHOCTH oA yriom 20°,

15. YcraHoBHTL CBA3p MEXJIy IIOKA3aTelAMU IIPENOMICHHS H CKOPOCTSMH CBETa,
COOTBETCTBYIOIINE HM.

16. Fpa(bnqeéku II0Ka3aTh, YTO B CUCTEME U3 ABYX ILIOCKHMX 3€PKaN, PACIIONOKEHHBIX IO
YIJOM o JIPYT K JPYTy, YTOI MEXAYy NajaroluM JIy4oM M OTpax&HHBEIM OyneT B JaBa pasa
GONBIIE YTIIa MEXTY 3epKaTaMu.

17. 'nmyGuna Bomel B BomoéMe paBHa 2,5 m. HalGmoparens CMOTPUT Ha MpEIMeT,
JeXamui Ha I[He,‘ Npu4EM Jyd 3pCHHS HOPMAJIICH K TOBEpXHOCTH BoAel. OmpeienuTs
KQXKyIeecs PACCTOSHHE NPeAMeTa OT IIOBEPXHOCTH BOABL II0KA3aTeNb NPEIOMIEHHS BOJBI
IIPHHATH PaBHEM 1,33,

18. ITocTpoUTE ¢ HCHONB30BAHMEM 3aKOHA NPENOMIEHHS XOJ JIyda B OTPaXKaTeNbHOM
IIpU3ME, BBIIOIHEHHOM U3 cTekia Mapku K8 (n; = 1,5183), ecnu yriisl pr OCHOBAHMH [IPH3MBI
pasusl 45°, Jlya AB manaer Ha NpHU3MYy HapajlIebHO OCHOBAHHUIO IIPH3MEL

19. Fpa(buqecKI/IM IIOCTPOCHHUEM HAWUTH IMOJIOKEHHE COLPSDKEHHON TOUKN A B BBINYKIOM
3epKalle, eclid IPeAMETHAs TOUKa A paclonaraeTes Ha ONTHYECKON ocH (3aMedamne: 06e TOUKK
dokyca COBIANAIOT ¥ HAXOMATCSA MEXIY [EHTPOM ¢QePHl B €& BEPITMHOM; TIIABHbIE IIOCKOCTH
COBIIAJIAOT H MPOXO/IAT Yepe3 BEPIINHY OTPaXkaromieil IOBEPXHOCTH).

20. I'padmyecknM nocTpoeHMeM HaHTH TIONOKCHHE CONPSKEHHON TOUKM A’ B BOTHYTOM
3epKajie, ecid NPeIMETHasS TouKa 4 pacloaracTces Ha OUTHYECKOM ocu (3aMedaHHe: 06¢ TOUKH
dokyca coBIanalOT ¥ HAXOIATCS MEXIY [EHTPOM cephl M €8 BEPIIMHOM; TIIaBHBIE IIOCKOCTH
COBIIAJIAFOT U IIPOXOJIAT Y€PE3 BEPIIMHY OTPANKAOIICH IOBEPXHOCTH).

21. TlocTpoeHHEM HaHTH XOJ IPOH3BOJILHOTO ayda I (cM. PECYHOK) Hepe3 JIMH3Y, eClH
3aJ]aHbI MOJIOKEHHE [TIABHBIX IUNIOCKOCTEH U ()OKYCOB JIMH3LL



/1/

22. T'paduyeckuM MOCTpoeHHEM HAHTH H300pakeHue npeameTa B;B), eciu oH o6pasyer ¢
ONTHYECKOH OCHIO OTPHIATENBHOM OITHYecKoi cucTeMbl HH yronyu-f=f".

23. B mpocrpaHcTBe IIpeAMETOB  ONTHYEeCKOM  cucremsl HH' pacrioyiaracTcs
IPAMOYTOJIEHUK ECDE. I'padpuueckuM  mocTpoeHueM HaWTH  H300paXKeHHE  3TOTO
IPSMOYTOJIBHUKA, €Cd —f = [

24. T'paduyedkiM MOCTPOCHMEM HANTH M300paXkeHHe mpeaMera AB, MEPIEHAUKYIJISIPHOTO
K ONTHYECKOH OCH, MOIOXKHUTENLHON ONITHHECKOM crcTeMbl HH ', eCld OH paclonaraeTcs Mexy
Toukamu F'um H.

25. T'paduveckum MoCTpoeHHEM HANTH H300paXkeHHe IpeaMeTa AB, epHeHUKYIPHOro
K ONITHYECKOH OCH, ITONIOXKUTENBHOM onTHYecKol crictembl HH ', €clii OH PACIIONAraercs paBee
Touku H'.

26. IlocTpoernemM HAHTH XOJ IPOH3BONLHOIO Jyda / (CM. PHCYHOK) wepes3 JUH3Y, €CIIU
3aJIaHBI I0JIOKCHHE MIABHBIX IIIOCKOCTEH M X0 APYTOTO MPOHU3BOJIHHOIO Jyda 2.

27. B mpocfpaHCTBE IIPEAMETOB  OTPHIIATENBHOH  ONTHYECKONW  cucTeMbl HH'
pacnonaraercs npsaMoyronsuuk BCDE, I'padudeckum nocTpoenneM HaiiTi H306paseHUe STOro
IPSIMOYTOJIbHUKA, €¢lu = -f”,

28. I'paduueckuM TOCTpoeHMeM HaiiTh wuso0paxenue mnpaMoyronshuka ABCD B
ONTHYECKOM CHCTEME COCTOsIEeH M3 JAByX TOHKHX IIMH3 B BO3ayxe. llepsas mm3a —
OTPHIIATENILHAS, BTOPAs — IIOJIOKUTENIEHA.

29. I'papuyeckuM noCTpoeHHEM HAUTH H306pakeHne peameTa B;B,, eciu oH 06pasyer ¢
ONTHYECKOH OCBIO NOJIOKUTENBHOM onTHYeckoli cuctembt HH yron w u —f=f".

30. I'paduyeckum mocTpoeHHEM HAlTH MONOKEHNE W BEJIHUHHY H300PaKEHMS IpeaAMeTa
AB npu ero mepeMeLIeHHH BJIOJIb ONITHIECKOU OCH (MATh IONOKEHMIA).

31. I'paduyeckn HaHTH HOJNOXKEHHE M pasMmep n300paxkeHHs mpeaMera AB B TOHKOH
OTPHLATENBHOR IMHBE IS ABYX CIIYYaeB:

a). IpeaMeT AeUCTBHTEILHEIN;

6). mpeMeT MHUMBIH.

32. I'papudecky, BBHIIONHMB I[OCTPOCHHE XOHa Jydell ¢ MCIIONB30BAHMEM 3aKOHA
OTPaXEHHs, MOKa3aTh, HAPYIIAET JIM IUIOCKAas OTPAXAOIIas MOBEPXHOCTH FOMOIEHTPHYHOCTE
IIyuKa.

33. I'padmdecky, BBHIIONHMB IOCTPOSHHE XOAa Jyduell ¢ HCIIONB30BAHMEM 3aKOHA
OTPaXEHMS, IOKaBaTh, HapymiaeT Ju  cdephuecKas  OTpPakKaroIias IIOBEPXHOCTh
TOMOLEHTPHYHOCTD ITy4Ka ([Ba Cllydas: BOTHYTOE U BBIIYKIIOC CEPHUECKHE 3EPKANA).

34. Iloctpouts M306paxkeHre MHUMOTO npenmera AB=y = 10 MM B cucTeMe H3 ZIBYX
TOHKHX JIMH3 B BO3YXE, €CIHU f7 = -45 mm, 5" = 20 mm, d = 50 mm.

35. Haiitn rpaduuecky OSKBHBANCHTHOEe mnepenHee (GOKYCHOE DACCTOSHHE CHCTEMBI
COCTOSINEH M3 TPEX TOHKHMX JHMH3 B BO3IyXe, €ClA  -f;=f; =60 mm, -fr=,>" =30 mm, -
fi=1"=-25mm, d; F S0 mm, dy = 20 mm.

36. Oupezienurs BenuIMy H306paXeHus y', 1aBAEMOTO KOMIIOHEHTOM, €CIIH ¥ = 30 MM, -
f==120mmuz=-4z",




37. Halitm TpaduuecKH OSKBUBANCHTHOE 3ajIHee dokycHOE paccTOAHHME CHCTEMBI
cocrosmeif M3 TPEX TOHKHX JIMH3 B BO3AYXe, €ClH -f;=f; = 100 mm, -fr=/f" =-40 mm,
f3=13" =50 mm, di'= 70 mm, dy = 20 mm.

38. Omnpenenyts BBICOTY H300paXkeHHs, 00pa3sOBAHHOTO OOBEKTHBOM Ha JKpaHE, eCiH
IpeIMEeT MMEET BBICOTY y = 30 MM M pacnosiokeH mpe] OObEeKTHBOM Ha PACCTOSHHMA g = -
110 mm. @oxycHOe paccTosIHHE OOBEKTHRA, PACIIONOKEHHOTO B BO3ayXe, paBHo /00 mm. Kaxum
J0JDKHO OBITH pacCTOSIHHE OT OOBEKTHBA JI0 3KpaHa?

39. ToHxu#l NPOEKIMOHHBI OOBEKTHB 00pasyeT Ha SKpaHe, PacIONOKEHHOM CIIPaBa OT
00BEKTHBA HA paccrosHuu 1,8 m, AelicTBUTENBHOE n300paxkeHue BHICOTOM 00 m. Brramcnuts
boxycHOe paccTosiHUE OOREKTHBA, €CIIH BHICOTA mpeaMeta 20 M.

40. OnpenenuTe B3aHMHOE PACIONOKEHHE TOHKOW JMH3BI ¢ (DOKYCHEIM DACCTOSHHEEM
100 mm, mpemmera; M 9KpaHa, Ha KOTOPBIA HPOELMPYETCS NEHCTBHTENBHOE H30GPAKCHIE
IpeaMeTa ¢ MATHKPATHEIM yBEINUCHHEM.

41. Haiitu (GOKYCHOE PACCTOSHHE TOHKOM JIMH3HI B BO3JIyX€, €CIH PACCTOSHHE MEXIY
ACHCTBUTENLHEIM IIPEJAMETOM H JASHCTBHUTENBHBIM u300paxkeHveM L = 240 mm, nvHeltnoe
YBEIIHYEHHUE CUCTEMBI f§ = -2,

42. Oupenenuts GoKycHOE PaccTOSHUE TOHKOM JIMH3BI, PACTIONOKEHHON B BO3JIyXe, CCIIH
a’ = -100 mm, muHeiinoe yBenmuuenue f = 2.

43. OnpenenuTs BENMMYHHY H300PAXKCHHUS, CO3/[ABAEMOT0 TOHKOM JTHH30M B BO3LYXE, ECIIH
AB=y =30 mm, -f = f* = 50 mm, paccTOSIHHEE MEXTy IPEAMETOM | m306paxenuem L = 300 mm.

44, ns JII/IH3FI pacmooKeHHOM B BO3AyXe, HallTH MoJokeHne npeamera AB=y = 10 mm,
eciy BenuurHa u3obpaxxeHns A B'=y " = -20 mm, a otpesok z” = 80 mm.

45. Tonxast ‘JII/IHsa B BO3AyXE HMeEEeT -f= f 120 mm. Ompenenuts BeNTUYHHY
n300paxkenns npeaMera AB=y = 30 mm, ecin OTpE30K z~ paBeH -60 mm.

46. I/Iz(eanLHa;[ ONTHYeCKas CHCTEMa COCTOMUT M3 JBYX TOHKHX KOMIIOHEHTOB,
PaCTIONOKEHHBIX B BO3MyXe Ha PacCTOSHAN 20 MM 1 MMEIOI¥X (OKYCHEIE PACCTOSHIL, paBHEBIC
J17 =100 mm, fo" = -100 mm. OnpejenaTs SKBHBATEHTHOE GOKYCHOE PACCTOSHHE U PaccTOSHUS,
ONPENENAIONHE TTOJJOXKEHUS] EPEHETO M 3aJHero (GoKycor. IIpH KakoM IPOMEKYTKE MEXIY
KOMIIOHEHTaMH (I)OKyCHoe pacCTOSHHE BTOPOIC KOMIIOHEHTA HE BIHSET Ha 3HAYECHHE
IKBHBAJICHTHOI0 (oKycHOro paccrosuma? Kak pacmonokensl B 3ToM cilyuae mepemnuii u
3a[HUH SKBHBAJIEHTHEIE (HOKYCHI?

47. OHTquCIdaH CHCTeMa COCTOMT M3 JBYX TOHKHX KOMIIOHEHTOB, PacIONOKEHHBIX B
BO3ayxe: f; =139, 78 MM, fg =-222, 1 mm, d =722 um. Onpenenuts (HOKYCHOE pPACCTOSHHUE
CHCTEMBI, KOOPIUHATHI aF, a5’y y, 'y, & TAKKE 2y, ecmaa; =-400mmuy = 25 mm.

48. OnpenenyTs 3KBUBaAJIEHTHOE HOKYCHOE PACCTOSHUE CHCTEMEI H3 JBYX TOHKHX JIHH3 C
Ji7 =20 mm, 2" = -40 mm, eciu pacCTOSHUE MKy HAMH PAaBHO (OKYCHOMY PACCTOSHHIO TaKoi
JIMH3BL, JUIL KOTOPOY TpH JTMHEHHOM yBeNHYeHHH [ = -] pacCTOsSHUE OT IEPEIHEro Bokyca JIo
IpeAMeTa PaBHO —35 MM,

49. OnTHueckas CHCTEMa COCTOHT U3 JABYX PpAacCIlOJOXKEHHBIX B BO3JYXE TOHKHX
KOMIIOHEHTOB ¢ (OKYCHBIMH paccTosHMIMU f;" = 100 mm u f5" = -50 mm. U3oGpaxeHue
OECKOHEUHO YNAIEHHOrO NpefMETa NOIDKHO MONYYMThCS Ha paccrosHuE 200 mm OT 3ajeit
IJIaBHOM IIOCKOCTH | BTOPOr0 KOMIIOHEHTA. OIPENeNUTs 9KBUBAIEHTHOE (OKYCHOE PACCTOSHUE
CHCTEMBI ¥ PACCTOSIHHE, Ha KOTOPOM AOJDKHBEI HAXOMUTHCS APYT OT APYra [IaBHble INIOCKOCTH
KOMIIOHEHTOBR, 1

50. Ilepen LU#}’XJ'II/IHSOBOI‘/'I ONTHYECKON CHCTEMOH M3 TOHKHX JIHH3 B BO3JyXe Ha
paccrosuuu  a; =-J70 mm oT nepBod mMH3LI ¢ f;" =350 MM PacIOIONKEH peaMeT
AB=y = 10 mm. Bropas muHza ¢ QOKYCHBEIM paccTosHHEM f = 60 MM pAcIONOXeHA Ha
paccrosHum d =25 MM OT mHepBOH muH3BL HalTH NONOXEHHE H306PaKCHUS npeaMera
OTHOCHTEJIBHO BTOPOM JTHH3HL.

51. Tlepen mBYXIMH30BOH ONTHYECKOM CHCTEMOM W3 TOHKHX JIEH3 B BO3JAyXe Ha
paccrosHun a; =-[/70 mm OT mepBOH JHH3B C f; =50 Mm pACIONONKEH HPEIMET
AB=y =10mm. Bropas mmH3a ¢ (OKYCHBIM paccTosHHEM f5 = 60 MM pACIIONOXNCHA Ha



paccrosHud d = 25 mm OT NepBoi MIMH3BL BhruciuTs Benmuunty n306pakeHns (3a7a4y pemars
1o Gopmynam "aycea).

52. Tlepen JI‘BYXJII/IHSOBOI‘/'I ONTHYECKOM CHCTEMOH M3 TOHKHX JIMH3 B BO3AyXE HA
paccTosHUM @; =+I70 mMm OT mepBOH JMH3B C f;'=50mm pacmonoxeH IpeaMer
AB=y = 10 mm. Bropas muH3a ¢ (OKYCHEIM paccTosiHmeM f> = 60 MM pacIOloXeHa Ha
pacCToAHUK d = 25 MM OT NepBOH JIMH3EL. BEMUCITHTE BenHuuHy H300paKeHns (3a1auy pelnaTh
no (popMy.1aM IPOU3BOJBHBIX TAHTEHCOB).

53. Haiftn rpaduuecknm OKBHBANCHTHYIO [EPENHIOI0 TINABHYK) IUIOCKOCTH CHCTEMBL
cocTosme u3 ABYX TOHKHX IHMH3 B BO3yXe, €CIH Sf1=/1"=-60mm, -fr=1"=30mm,
d =50 um.

54. OIIpeL(eanTL MIOTIOXKECHUE U IHAMETPBI 3pauyKOB B CHMMETPHYHOM CHCTEME, €CIH -
J1=11"=fr=1"=120 mm; d = 50 mm; ayq = 25 mm; D = 20 mm.

55. llepen TOHKOM NMH30H Ha paccTOSHHM 60 MM ycTaHOBJeHA juadparMa JIHAMETPOM
20 mm. QDoxycHoe: paccTosaue JHH3BL f = 100mm. B 3amEell (BOKAIBHON IUIOCKOCTH
ycTaHOBIeHa moieBas nuadparma amamerpom I0mm. Halitm yrioBoe monme JmH3BI B
IIPOCTPAHCTBE NPEIMETOB, €CIIK IPEIMETHAS INIOCKOCTh PACHOIOXKEHA B OECKOHCYHOCTH.

56. Jlana omTudecKas CHCTeMa 0ObEKTHBA THIIA TPHILIET, (POKYCHEIE paCCTOﬂHﬁH TOHKHX
mau3 koroporo f1”= 36,59 mm, 2" =-21,57 mm, £3" = 33,45 mm. PaccTogHue Mexy THH3AMHE
dl =6,4 MM, d2=7,6 mM. Onpenenurs HONOKEHHE H JUAMETPbI 3PAuKOB, €CId aneprypHas
Auadparma paciooKeHa Moc/e BTOpol THH3b! Ha paccrosHun aAJl = 5.4 mm; DAJ] =21 mm.

Bonpocr! peiitunr-konrposis Ne2

I, OcHOBHBEIC XapaKTEPUCTHKH ONTHYECKHX MATEPHAIIOB.

Jlunsbl. KoucrpykTuBHble mapameTpsl. KapannaibHble IeMeHTbL.
Jlur3br. OpMBI IHH3 (PACIIONOKEHHE IIIABHBIX TOYEK).

[Inockue 3epkana, OCHOBHBIC 3aKOHOMEPHOCTH.

Coepuueckue 3epkana. OCHOBHbIE 3aKOHOMEPHOCTH.
[Inockonapaiensuple niacTHHbL. OCHOBHBIE 3aKOHOMEPHOCTH.
Ontryeckne KmuHbA. OCHOBHBIC 3aKOHOMEPHOCTH.

Mpu3mer. O6o3HaYEHAS TPHU3M.

Hpenomvnonme npu3Mel. OCHOBHBIE 3aKOHOMEPHOCTH.

10. OrpaxarensHbre mpu3MsL. OCHOBHBIE 3aKOHOMEPHOCTH.

11. Pacy€T pasmMepoB oTpaskaTelbHBIX IPU3M.

12. Tlpumepsrnpusm.

13. Jlunzer @penets.

14. AXCHKOHEL

15. OnTmueckmit pactp.

3aja4un peHTHHT-KOHTPOJIs No2

1. HaliTu XapAMHAIBHBIC OTPE3KH CHMMETPHYHOHN BOSKOBBITYKION ITMH3B M3 CTEKNA
BK10 (n, = 1,5713),'y xoTopOi#i r; = 27,3 Mm, TONIMMHA IUH3EI d = 6 MM.

2. Ompeznenvth niepeiHee U 3aHee POKYCHBIE PACCTOSHMS JTHH3EI ¢ KOHCTPYKTUBHBIMH
napametpamu r; = 100 mm; 12 = 282,94 mm, d = 10 mm, crekno K& (n = 1,5183), ecmn nepsas
cpefia — BO3AYX, a nocnenmm cpena—Bozaa (n = 1,333).

3. B pesymirare u3MepeHHHl IS JIMH3GI ONpEIENEHH CIECAYIOLIHE napaMﬂpH
rp=ry=19mm,d =6 mm, " = 300 mm. Uemy paBeH moxazates TIPEJIOMIICHHS CTEKIIA JTMH3BI?

4. Onpez(enmrb GoxycHOE paccTOSHHME ¥ IOJOXKEHHME TIJAaBHBIX TOYEK JIMH3BI C
r1=r2=100mm,d=50mm,n=1,5.

5. ICOHueHTpthCKaﬂ JUH3a C paguycaMd KpUBH3HBEI ITOBEpXHOCTEH 7 = 180 mm;
=165 mm BBmoONHEHa W3 cTexna K8 (n. = 1,5183). Onpenemats (oKycHOE paccTosHue
JIMH3BI, TOJIUHY JUH3BI U GoKaNbHbIE OTpe3KH. [IPHBECTH PUCYHOK, HA KOTOPOM TTOKA3ATH BCE
KapIuHallbHbIE 0Tpeé1<1/1 KOHIEHTPUUECKOM JIMH3EI.

6. (,I/IMMeTpI/quaﬂ ABOSIKOBBIIYKJIAs JIMH3a, clellaHnas u3 crekna K& (n, = - 1,5183),
uMeeT (HOoKyCcHOe paQCTO}IHI/Ie 100 mm, TommuRy 5 mm. OUpenenuTs paguycsl KpHBI/ISHI:I JIH3HI,
pacIoNoXKeHHOI B BQBIIYXC
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7. OIITI/I‘IGCIl(a}I cucTeMa oOpasoBaHa JAByMs 3epKaiiamu r; = -200 mm u vy = -40 mm,
paccTOsSTHHE MEXAy 3epKanamMM paBHO -83,52 mm. Paccumrarh (okycHoe paCCTosIHHe
ONTHYECKOH CHCTEMBI, IIEPEAHUH U 3aa1uit QoKalbHbIe OTPE3KH.

8. 3a O6'[>6KTH[BOM ¢ dhokycHbM paccTosHEeM f~ = 120 MM, OTHOCHTENBHBEIM OTBEPCTHEM
1:4, yrmoseM moneM 2 = 12° yCTaHOBIEHA IpA3Ma Ha DPAccTOSHUM d; = 30 mm. Bxommoit
3padoK COBIANACT ¢ OmpaBoil 00BEKTHBA, MPHHUMAEMOro GecKOHeYHO TOHKMM. HalTn mmamy
X0JIa Jiy4ya B IIpH3ME.

9. Ilepex mIocKOmapaTeNbHON IUIACTHHKOM HA PAcCTOSHHH S = -100 mm TIOMEIEH
npeaMer. ONpeNeuTh II0J0XKECHHE €ro H300paXeHHS W BEIMYHHY IIPOZOJILHOIO CMEICHHS
JlyYa, €CIH TONIIMHA [IACTHHKE d = 60 MM, IOKa3aTelb IPSIOMIICHHAS CTeKIa 7 = 1,5,

Bounpo¢esb! peliTHHT-KOHTp o N3

1. VYcrpoiictro riasa.

2. XapakTepUCTHUKH TJIasa.

3. CeolicTBa I71a3a: aKKOMOJIAIIHSL, JIANITAIMS ¥ Pa3pelIaroInasl CIloCOOHOCTb.

4. CeolictBd  rmasa:  OMHOKYJSIPHOE  3pEHHE,  CTEPEOCKOIMYCCKOE 3peHue,
OMMETPONINYECKUH IT1a3.

5. TpeboBanus, IpeabABIsIEMbIE K BU3YATFHOMY ONITHYECKOMY IIPHOOPY.

6. BumnMoe yBenmueHHe U pa3spelIAOINas CIOCOOHOCTH ONTHYECKOTO NpHGOpa
COBMECTHO C TJIa30M.

7. Teneckonudeckue cUCTEMEL 3puTelbHas TpyOa Kemnepa.

8. Teneckonudeckne cucTeMsl 3putenbHas Tpyoa I'amres.

9. Teneckonmyeckue cHCTEMBL. XapaKTEPUCTUKH.

10. Jlyna u e8 xapakTepuCTHKH.

11. Twmst nym.

12. MI/IKpOCKOH U €r0 XapaKTEepUCTUKH.

13. OCBETHTENHHBIE CHCTEMSI MHKpockonoB. OcseruTesnbHas cucrema Kémepa B
IIPOXOJSIIEM CBETE.,

14. OcperuTenbHble CHCTEMBI MHKpockonoB. OcserwTenbHas cucrema Kénepa B
OTPaXEHHOM CBETE. |

15. Hpocremjmde OCBETHUTENIbHBIE CHCTEMEL. KomnekTop u KoHAeHCOP.

16. OcHoBHbIE XapakTepucTUKU GOTOrpadhuuecKoro 0GbeKTUBA, DKCIO3HIIKS,

17. I'nybuna pe3Ko u300paxkaeMoro npoctpaacTsa GororpaduuecKkoro 0OHEKTHBA.

18. CE.eToanIa ororpapuueckoro obwvextrBa. Kiaccupukamus ®O 1o 3HAUCHHIO
nuadparMeHHOTO t11{1cna.

19. OcBeTuTeIBHBIE CHCTEMBI, BHIBI OCBETHTEIILHEIX CHCTEM.

20. IIpoxeKTop M ero OCHOBHBIE XapaKTEPUCTHKH.

21. [IpoexnmoBHbBIE CUCTEMbI. DMUCKOIIMYECKAs IPOEKITHOHBAS CUCTEMA.

22. IIpoeKIHOHHEIE CHCTEME]. J{HacKoInYeckas IPOEKIIMOHHAsA CHCTEMA.

3aaauu peifitunr-KoaTpoas Ne3

1. B MHKpO¢KOI BHIHO pe3koe H300pakeHHe NpeaMeTa. BEcmy Mexxy IpeaMeToM H
00BEKTUBOM MHMKPOCKOIA BBECTH IUIOCKOIAPALICIbHYIO IUIACTHHY € d = 3 MM, TO JUIf
IOIYYCHU PE3KOr0' U300paXKEHH HyXKHO IIEPE/IBUAYTH IPEIMETHBIN cTONMK Ha 1,16 mm. Uemy
PaBeH NOKA3aTeNb MPETOMICHHS IIOCKONAPAIICbHOM INIACTHHBL?

2. Jlyna BHJHA HEBOOPYKEHHBIM Ila3oM 1o yriaoM 3/ °. [lox kakuM yrjaoM oHa BUIHA B
TENECKOIl, ecnu (OKycHOe paccTosHHe OOBeKTHBAa Teneckona pasHo 2000 mm, BUIAMOE
yBENMYCHUE OKYJIsIpa 2,5 .

3. TammieeBckuil OMHOKIL WMeeT CHenyIOIMe Xapa-KTepucTHku: /7= 3", cBeTOBOM
auaMeTp 00beKTHBE Dys = 32 MM, OUAMETP BBIXOAHOTO 3padka D’ = 4 mm, ONTHUCCKAS JUIHHA
L = 80 mm, ynanenue BBIXOAHOTO 3pauka a 'p-= 10 mm. Oupenenuts BSJIIMYMHY ¥ TOJIOXKEHHE
BXOJTHOTO 3padvka, YITI0BOE I10Jie OMHOKIIS B IIPOCTPAHCTBE IIPEIMETOB.

4. 3purenbnas Tpyba Kemmepa coctour u3 oOwbextuBa (f o5 = 100 mm, D/f 5= 1:5,
20 =8°% n okymapa (f'ox = 20 mm). ONpPEeNnnTs BHANMOE YBEIMUYEHUE 3PHTENBHON TPYOHI,
JUaMETPEI BXOJHOTO ¥ BEIXOAHOTO 3padKoB M YINIOBOE IOJIE OKYJISpa.




5. Borupenure yrnoBo#f Ipemen paspellieHusl 3pMTENbHOM TPyObl C  [BHIMMBIM
yBenuuenueM /0" I/Ij,u;HaMeTpOM BBIXOJHOIO 3padka 3 MM, ONPEIeIIIeMBbIiA:

TeopHuel nudpakiuu;

BO3MOXKHOCTSAMH IJIasa.

6. TemeoOBeKTHB 3pUTENBHON TPYOLI ¢ yBenmuuenueM I 7 = -20 COCTOUT W3 ABYX TOHKHX
KOMIIOHEHTOB C (DOKYCHBIMH PACCTOSHHAMH [ = -2 = f = 200 MM TaK, UTO SKBHBAIEHTHOE
hokycHoe paccrostHue 00BeKTHBA f o5 = 2f". OUpenenuTh paccTOSHHE MEXIy KOMITOHEHTaMH
00BEKTHBA U JUIMHY [3pHTEIBHON TPYOsL. OKYIAp CYMTATE TOHKHM. T

7. OIIpe,I[CJII/ITB IIOJTOJKEHHE BXOJHOIO 3pauka B TEIECKOIHYECKOM CI/ICTGMC\ Kermepa
JmMHOR 150 MM, ecii HOKYCHOE PACCTOAHUE OOBEKTHBA f o6 = 120 MM, ynaleHue BBIXOL{HOFO
3pauka § p- = 35 MM, 3aTHUM HOKANBHBIN OTPe30K OKyIstpa 30 mm.

8. B spurenvnoit Tpybe doxycHoe paccrostHEE 00BEKTHBA f o5 = 150 MM, (bOKYCHI)Ie
PacCTOsIHNA KOMIIOHCHTOB CHMMETpU4YHOH obopaunsaromeit cucteMsl [3 = [y = 200 mm,
BO3J[yIIHBIA IIPOMEXKYTOK MEXIy ITHMH KOMIOHGHTaMH d3 = 80 mm. Oupenenutsb (okycHoe
PacCTosHME KOJUIEKTHBA, NPHHAMAS BO BHHMAHHE, UTO aneprypHas auapparma HaXOmWTCS B
cepelvHe BO3IYIHOTO IPOMEXKYTKA ds, a a’p- = 0. ‘

9. llpum mmune MexaHudyeckoro tyGyca /30 mm BHIMMOE yBEIHUCHHE MI/IKpOOI(OHa -19.
Kax uzmenurcs yBequeHne 3TOI'0 MHKPOCKOIIA, €CIIH JUINHA MEXaHHYECKOro Ty0yca \CTaHeT 1)
160 mm; 2) 190 Mm‘? <I)0KyCHOe paccrosiHue O0LeKTHBa MHKpockoma 33,/ mm, a.BHAMMOE
YBEJIMYECHHE OKmepa 7"

10. Or[pe,uem/rrb DTyOMHY pe3ko H300paKaeMoro IpOCTPaHCTBA MUKPOCKOIA, COCTOSAILETO
n3 o0nbexTiBa 90%J, 25 U OKyJIsIpa ¢ (OKYCHBEIM PacCTOSHHEM 25 M.

11. Kakoit Hf¢1ﬂ6onbmen BENMIMHEl OOBEKT MOXKHO DPACCMOTPETh B MHKPOCKOI, Y
KOTOpOro BuauMoe: ypenudenue -400, sumumoe ypemmueHne okyispa [0, nmHelHoe mone
okynsapa 14 mm?

12. B MeTanJ;orpa(queCKOM MHKPOCKOIIe, JUIMHA TyOyca KOTOPOTO NPHHATA paBHOMH
GeckoHeuHOCTH, HCMOMB3yeTcss OOBEKTHB ¢ (OKYCHBIM pacCTosHHeM 40mm u YHCIIOBOH
ameprypoit 0, /. oxycHoe paccTosHEe TyOycHOM nunsbl 250 mm. Halite monesHoe yBequeHHe
MHKPOCKOIA 1 nom)@paTL OKYJISIp M3 MMEIOIerocs Habopa: BUAUMOe yBenwdenue 6,37 107,
12,57, 167; 20 25

13. Onpenenm}b okycHOe paccTOsiHHC OOBEKTHBA MHKPOCKONA C  BHAHMBIM
yBenudeHneM -400, @oxycnoe pacCTOSHHE OKyJApa paBHO 25 mm. PaCCTO}IHI/Ie MEXKITY
IIPEIMETOM M €ro H306pa>1<eHHeM nocie o6bekTHBa /80 mm. KOMIIOHEHTEHI MHKp()CKona CUHTATH
GECKOHEUHO TOHKHMEL. ‘

14. Onpenenuts JmHEHHOE IOTE U aMaMeTp BBIXOOHOTO 3payka MI/IKpQCKOHa c
00BEKTHBOM 8 %0, 2 U OKYJIAPOM ¢ (POKYCHBIM PACCTOSHUEM 25 MM ¥ YIIOBEIM IOJTEM 3 0°

15. HauGompImass amepTypa ONTHYCCKOTO MuKpockona [,6. Kakosa pa3p¢mafomaﬂ
CII0COGHOCTE MEKPOCKOIIA B BUAMMOM 00JIACTH CHEKTpA? ‘

16. Onpemenure roybuHy pe3ko H306pakaeMOro MPOCTPAHCTBA GI/IOJIODI/I‘IGCKOPO
MHUKPOCKOIIa, YKOMI'IJICKTOBaHHOI‘O axpoMaTHUeCKuM o0bekTHBoM [0%0,3 OKyJI;IpOM c
BUJIUMBIM yBeanuenreM /0. HaGoneHust BEIIONHAIOTCS B CBETE C JUIRHOM BONHEI 0, 0005 MM.

17. Onmpepenars  npemen  paspemrenns — MeTamiorpaduyueckoro MI/IKPOCKOHa
YKOMILICKTOBAHHOTQ [I/JAHAXPOMATOM ¢ (OKYCHEIM paccTostHEeM 6,3 M, Ty6yCH0H D'II/IHSOI/I c
(bOKYCHEIM paCCTOHHI/IeM 250 Mm W OKYNIpOM C BHAUMBIM yBenmueHueM [0 )II/IaMeTp
BEIXOJIHOTO 3payka paBeH 0,82 mm. HabnroeHus BBIONHSIOTCS B CBETE C )IJ'II/IHOI/I BOJIHEI
0,0005 mm. i

18. Onpez{enmrb rayOuHy pe3ko H300paXkaeMoro IpOCTPaHCTBA MeTaJmorpa(pnquKoro
MUKPOCKOTIIA IIPH HAOMIONCHAN B CBETE C IVIMHON BOMHBI 0,56 mrkm. MAKPOCKON COCTOMT H3:
00BeKTHBa ¢ (POKYCHEIM PacCTOSHHEM 25 MM ¥ YHCIOBOH amepTypoit 0,2 TYGYCHOM | IHH3EI ¢
doxycnbmM paccrosHueM 250 MM U OKYJIApa C BUIMMEIM YBeIUYeHHeM /2,5,

19. Haiitu IPUPAIICHHE BUAUMOTO YBEIHICHHSA MUKPOCKOIA ¢ (bOKyCHBIM PacCTOsHUIMY
O0OBEKTHBA H OKyJImpa 15 mm 25 Mm COOTBETCTBEHHO IPU YBEIMYEHHMH ONTHUYESCKOH JIIHHEL
TyOyca Ha 10, 20, 30\mm. :



20. Aspodororpadmposanme Benércs ¢ camonéra, Jersuiero Ha Beicote S000m co
CKOpOCTBIO 450 xM/u, (oToanmapaToM ¢ OGBEKTHBOM, HMEIOMMM (OKYCHOE PACCTOSHHUE
300 mm. llonyCTI/IMLIﬁ CIBHUI M300pakCHUS 3a BpeMs HKCIOHMpOBaHusa coctasiser 0,03 mm.
KaxoBa MakcumainbHas BeIiepKKa?

21. C KaKoro MaxkCHMAJIbHOIO PAacCTOSHHS MOXHO c(oTorpadupoBaTh MaIHI/IHOHI/ICHBII/I
TEKCT C BBICOTOM OYKB 2,2 Mm C IpUMEHEHHEM 00BEKTHBA ¢ (POKYCHEIM paccTosHueM ] 000 mm?
Gororpaduyeckas 'paspemiaromas cocoGHOCTs cocTapmser /8 mm™. Pasmecturess nm Bed
MAIIMHOIMCHAS CTPaHUIA B Kajape 24 %36 mm? [IpUHSTS BO BHUIMAHUE, UTO IIIOMIAb ctpaHI/Ium
3aII0JIHEHHAs TEKCTOM, cocTaBisieT 180 %250 mm. ‘

22, O]Ipe,lleJII/ITB HAaUMEHBINMH pasMep IPEAMETOB, KOTOPHIE MOXXHO PaccMOTPETH Ha
a3pohOTOCHHUMKE, €CIIH BBICOTA CBEMKH 20 km, (HOKyCHOE paccTosHHE aapodmwohbercTHBa
2000 mm, OTHOCI/ITeDIbHOG orsepctHe /:1]1. Pa3perarormmas cnocobHOCTE (bOTomTuucH J 00 mm™
a Pa3penIaroNIas CIOCOGHOCTE aspopoTooOBEKTHBA BhrYKCIIeTCS 1o hopmyite SSO/K. -

23. Ompenenuts  rnyOuny HM306paXkKacMOro MPOCTPAHCTBA IIPH  PACCMaTpHBAHUH
n3obpaxeHus riasoM (L =250 mm). Paccrosmme no mpeamera p; = 2000 mm, | yBeNUUeHue
Bos =-0,1, 061>eKTnB umeeT (QokycHoe paccrosmme 200 mm, puadparmennoe ymeno 8,
yBEJIMYEHHUE B 3paukax [, = . Lo

24. OIIpe,I[eJ'IPI’IB ITyOMHYy PE3KOCTH IIPY PacCMATPUBAHMH H300paKeHHS! IJIa30M
(L = 250 mm). Paccrosmme no npeamera p; = 2000 mm, yBenuueHue Pos = -0/1; 06beKTUB
umeet pokycHoe paccTosane 200 mm, fuadparMeHHOE YUCIO 8, YBEIHICHHES B 3patn<a>d B =1.

25. <D0Torpa(buqecmm OOBEKTUB € (OKYCHBIM paccrosuueM 30 mm YCTAHOBJIEH Ha
mucTanmio cheMkd 3 m. Haiiti nepensuil u samuaii nuanst npu uadparMennoM qncne 35m
JUaMeTpe MATHA Hepe31<ocm 0,03 mm.

26. C moMompro OOBEKTHBA C (DOKYCHBIM pPACCTOSHHEM 58 MM ‘Heo‘6x0m/1M0
chororpaduposate mpocTpaHCTBO OT 3,5 M N0 GeckoHeuHOCTH. OIpPeNeIuTh HCO6XOI[I/IM06 JULS
3TOTO zma(bparMeﬂﬂoe YHCIIO M JMCTAHIMIO GOKYCHPOBKH, €CIIH JUAMETP JOMYCTHMOrO ISTHA
HepeskocTH 0,03 mm. b !

27. Haiita JameTp H300p@KEHNs HCKYCCTBEHHOIO CIIyTHHKA 3€MITH,) nmelomero
quametp S0 cm I/I npojeramoniero Ha BbicoTe 00 kM, TIpH q)OTorpath/IpbBaHHH €ero
doToanmaparom ¢ OGLGKTI/IBOM y XoToporo (oKycHoe paccTosuue f o5 = 100 mm. §

28. Kakwue xoneGanus BEICOTHI CAMOTIETA JOMYCTUMBI TIPH a3pO(OTOCHEMKE O6’B$KTI/IBOM c
($OKyCHBIM paCCTOSH{I/ICM 600 Mmm W IUMaMETPOM BXOIHOIO 3padka 60 mm, eciu ‘ILOHYCTI/IMBII/I
KPY>KOK Hepeslcocm usobpaxenus 0,2 mm, a Macmrab cwémku :5000? C KaKOﬁ BBICOTBI
IIPOM3BOAUTCS C’Bel\)‘IKa'? Kak m3meHutcs nomyctumoe KoseGaHHe BEICOTEHI, €CIIH wnpn TeX Xe
IPOYHX YCTOBUSX 33AMadparMupoBaTh OOBEKTHB J(O OTBEPCTHS 6 MM? |

29. OIIpeI[eHI/ITB HAUMEHBIIYIO BBICOTY, ¢ KOTOPOH BO3MOIKHO dapOQ)OTorpa(bnpOBaHHe
00BEKTHBOM ¢ (DOKYCHBIM paccTosHueM 50 cmM IpH BPEeMEeHH BeLIEPKKU /200 €| B |CKOPOCTH
camonéra 720 xm/u, ecin IOIMYCTUMBIN CABHT n3obpaxenus 0,2 mm. w

30. Kakyro dororpaduueckyio paspemarnnyio cocobHOCTh TODKEH I/IMeﬁL 06”BGKTI/IB
KOTOpBIA 1103BoJIHA OB cororpaduposars Ha kaap 24 X36 mm MaIHI/IHOI'II/ICHyIO\ CTpaHHuy c
BbICOTOH 6yKB TekcTa 2,2 Mm? Onpenenuts HOKyCHOE pacCTOSHIE 00BEKTHEA, ecIy paccrosiHue
oT TexcTa popmarom 210 %300 mm KO MIOCKOCTH HZO00PANKEHHS COCTABIAET 600 MMl !

31. Ceersiueecs Teyo TaMITbl HAKAIMBAHUS pasMepoM 2,8 X2 mum TIpOeIUpyeTes: Ha SKpaH
JIMH30M CO CBETOBBIM JuameTpoM 30 mm. Paccrosive OT MMH3BI JIO SKpaHA COCTAaBIAET S5 M.
[lonHslit cBeTOBOM HOTOK JIaMIBl 250 am. OIpeneniTh OCBEMEHHOCTE I/I:so6pa>I<eHH};1. HOTep;IMH
CBETa B JINH3E MpeHEOPEUb. ‘

32. Wsobpaxenne ConHIa CHOKYCHPOBAHO Ha JHCTE OyMarm c I'IOMOIIII;IO JII/IHSBI c
doxycHbM paccrosEmeM S50MM M CBETOBBIM JuameTpoM 10 M. Onpenenmrb JUaMETP
M300paXeHHA M €rd OCBEUISHHOCTb, mojaras ApkocTs Coymia Lucr = 1,5:109 KII/MQ, a ero
yraoBoit quamerp 2¢ = 30°. KoaddumuenT npomyckanus mun3b! 1oc = 0,9.

ITpomeskyTounas arrecTanusa IPOXOIUT B opMe DK3aMeHa.

Bonpocsl x sx3aMeny:

1. OcHoBHBIE OTIpeeICHHS M MOHATHS FEOMETPAYECKON OIITHKH.




2. [IlpaBmra bHaKOB B IIPUKJIATHOM ONITHKe. |

3.  3aKOHBI TEOMETPHYCCKOIT OIITHKY. | ‘ ;

4. Kap/uHajbHbIE 5IEMEHTHl HICANTHHON ONTHYECKON CHCTEMBL Honommﬁbmﬂ u
OTpHIIATEIIbHAS ONTHYECKAs CHCTEMA. B

5. 3aBHCMMOCTH MeXJy IONOXKEHHSIMH W pa3MepaMu MpeaMera W  u300pakents
(xapaKTepHBIe pacCTOSIHMS).

6. Tpwu Tuna yBenuHueHHS.

7. YersIpe cfiocoba MOCTPOCHHUS X0/1a JIyda 9epe3 UAeaTbHYIO OITHYECKYIO CHC eMy

8. Pacuér xona nmyua yepes HICATBHYIO ONTHYECKYIO CHCTEMY (OCHOBHEIE q)opM J‘IBI)

9. Hepe;[HmI ¥ 3a/IHSA TIaBHBIC TOYKM MHOTOKOMIIOHEHTHON OITHYECKOH  CHCTEMBL.
OKBHBANEHTHOE (POKYCHOE PACCTOSHHUE.

10. Jlwadparme! u ux Ha3HaYCHUE.

11. AneprypHas nuadparma. BxoaHo#t u BEIXOAHOM 3padxy.

12. Onpenencnue MONOXKEHUS anepTypHoi auadparMbl B ONTHYECKOH cHCTeMe ¢
OONBIIMM KONHMYECTBOM auadparm.

13. Tloneas zma(bparMa JIuneiliHOE M YITIOBOE IOJISL OMTHYECKOM CHCTEMEL.

14. BHHBeTprIoma;I nuapparma. Bxoxpmoe u  BeIXOsHOe OKHA. Kosdduiment
BHHBCTHPOBAHUA. |

15. Ompeneneénue NeifCTBYIOIEro OTBEPCTHS BXOTHOTO 3payKa.

16. OcHOBHEIE XapaKTEPUCTHKH ONITHYECKUX MATEPUATIOB.

17. JIunzsL KOHCprKTHBHLIe napaMmerpsl. KapivHansHbIEC 3JIEeMEHTEL

18. JTumzpt. @OpMEL JIHH3 (PACIONOKEHHE IIABHEIX TOUCK).

19. TInockme sepkana. OCHOBHBIE 3aKOHOMEPHOCTH.

20. Cdepuueckue 3epkxana. OCHOBHbBIE 3aKOHOMEPHOCTH.

21. IlnockonapannenbHele MIacTHHBL OCHOBHBIE 3aKOHOMEPHOCTH.

22, Onrtuueckue KnuHbsS. OCHOBHBIC 3aKOHOMEPHOCTH.

23. Ipenommsoniue npusMbl, OCHOBHBIE 3aKOHOMEPHOCTH.

24, OrpaxarenbHble Ipu3Mbl. OCHOBHBIE 3aKOHOMEPHOCTH.

25. JInmssl @penens.

26. AKcHKOHEL

27. Onruueckuif pactp.

28. YcrpoiicTpo riasa. XapakrepucTuku riasa. CBoiicTpa riiaza.

29. Teneckommyeckue cucTeMsl, 3putensHas Tpy6a Kemepa.

30. TeneCKon‘pquKHe cucTeMsl. 3puTenbHas Tpyba [anunes.

31. Jlyma u e xapakTepHUCTHKH.

32. MUKpPOCKOI ¥ €ro XapaKTePHCTHKH.

33. (D()Torpa(ﬁnlleCKnn 00beKTHB, OCHOBHBIE XapaKTEPHCTHKH.

34, Ilpocreime ocBEeTHTENBHEIE CUCTEMBI. KoJUIeKTOp 1 KOHIEHCOp.

35. OceerurefIbHBIE CHCTEMBI MUKpOCKOIOB. OcBeTuTeNbHAsS crucTema Kénepa.

36. OcperuTelIbHBIE CHCTEMEL BUIIBI OCBETHTENBHBIX ONTHYCCKUX CHCTEM.

37. IIpoxXeKTOp ¥ €ro OCHOBHBIC XapaKTEPUCTHKH.

38. IIpoeKIMOHHBIE CHCTEMBL. DIMUCKONNYECKas IPOEKIAOHHAS CHCTEMA.

39. IlpoeknuoHHBIE CHCTEMEI. J{facKkoIindeckas IPOEKIMOHHAS CHCTEMA.

3ajayu K 3K3aMEHY

1. BriBecTn (popyynbx JUISL ONIPEICTICHUS JUIMEBI OTPE3KOB d; M 4, a Takxke (JOKYCHOIo
PacCTOSHUSA, €CITU TMHEHHOE YBEINYCHHE NIPY CMEIIEHUH OIITHYECKOTO KOMIOHEHTA H3MEHSeTCS!
B k pa3, a pacCTOSIHHE MEXIy IIPEIMETOM 1 H300pakeHHEM, PABHOE L, OCTASTCS TIOCTOSHHBIM.

2. Tpebyerca chotorpaduposarh yepTéx pasmepamu S0x75 C‘M2 ¢ IOMOIIBI0 00hEKTHBA,
dokycnoe paccrosHue KoToporo paBHO /50 mm. Ha kakoM paccTOSHHH OT 0GHEKTHBA crenyer
[IOMECTUTE YEPTEK, HT06LI u300paXKeHne Ha INIACTHHKE UMENO pasMepsl 10%15 cu’? |

3.1lpu n]poequOBaHHH ¢unbma ¢ xagpom 24X36 mm Ha Bechb DKpaH, MMEIOIIMil pasMep
1200%1800 mm ¢ momompio o6bekTHBA ¢ HOKYCHBIM paccrosHueM f = 100 mm | AnuHa 3aia
JIOJDKHA OBITEL HE MeHee J,/ M. JiiHa UMeromerocs 3aja He MOXeT ObIth Golee 3, 5 M, B stom




ciyvae H306pa>1<eHHe 3aUMET IMINE 4acTh 9KpaHa. OnpeneiuTh pasMep H300pakeHHs Ha
9KpaHe. |

4. TencoOBEKTHB COCTOMT M3 TOJIOKHUTEIBHOIO TOHKOTO KOMIIOHEHTa ¢ (JOKYCHBIM
paccrosiaueM f;” = 300 My ¥ OTPHIATEILHOTO KOMIIOHEHTA ¢ f5” = -100 yMM, paccTOSHUE MEXTy
KOMIIOHEHTaMH  d = 275 mm. OIpenenuTh MHONOKEHHE IUIOCKOCTH INISHKH OTHOCHTENHHO
BTOPOTO KOMIIOHEHTa, €C/IM IIPEAMET PACIIONIONKEH Nepes] IIEPBhIM KOMIIOHEHTOM Ha ‘paCCTO}IHI/II/I
10 m. |

5.OnpenenuTs B3aMMHOE PACIIONIONKEHHUE TOHKOW JIMH3BL ¢ (POKYCHEIM paccTosime /30 mm,
PAaCHONIOXKCHHOW B BO3/IyXe, IPEIMETa M 9KpaHa, Ha KOTOPOM IPOEHUPYEICs ¢ NMOMOLILIO: 3TOH
JIMH3BI ISHCTBUTENBHOE H300paKeHNe IIpeMeTa ¢ IIATHKPATHEIM yBennueHneM. Kax HSMGHHTCH
9TH PacCTOSAHUS, €CIM BTOpas cpesia — Boja (ne = 1,333)?

6.Ha paccrosanuu s; = 50 mm 1 53 = 100 mm ot uctounuka ceera (2y = 20 Mm) YCTAaHOBICHHI
nuadparMsl ¢ OTBEPCTHSIMHE, PafHyChl KOTOPEIX R; = 15 mm 1 Ry = 20 mm. OLpeennts, HeXous
U3 3aKOHOB LIPAMOJIMHEHHOIO M HE3ABHCHMOTO PaCIpPOCTPAHEHHs CBET4, Pa3MeEpHI 3d>H TEHH U
NIOJYTEHH HA 3KpaHe, PacIlOIOKEHHOM Ha PacCTOSHUH §3 = 500 MM OT HCTOYHUKA cﬁseTa ‘ecnu
IICHTPBI HCTOYHUKA CBETA, AuadparM M 9KpaHa JIeKaT Ha OJHOM IPAMOI. :

7.Ha ckonpko M3MEHHTCS KaxKymasics TiyOuHa BoJoéMa, eclIi CHaYaja CMOTpLTB\Ha TaKyo
TOYKY [THA, YTO JIyY 3PEHHs OKA3BIBAETCSA HEPHCHIUKYJISIPHBIM K IMOBEPXHOCTH BOJLL a 3aTeM
CMOTpETh Ha TOYKY JHA, KOTOpas yAaleHa orT uepBod mHa [ m? InyGmma Bopoéma. 2 m.
Iokazaresp npeJIoMJIeHmI BOAbI /,33.

8.Ha myTu CBETOBOrO y4a, MAYLIErO W3 BO3/yXa, IOCTABHIM IUIACTHHY W3 r:-'relcua c
ny = 1,5183, MOBEPXHOCTH KOTOPOi HapalUIeNIbHEI APYr Apyry. TONMIMHA IUIaCTHHBL d = 4 MMm.
Kak n3meHnTcs onTudeckas JHHA IyTH JIyda, ecid Jiyd AB OyneT majaTh Ha LJIACTHHY: a).
HOPMAJIBHO; 0). o yriom 30°.

9.Ilpeamer ¥ = 100 mm PACIIONOXEeH HA PACCTOAHHH  § = -450 mm ot BOFHY’lOFO
sepana ¢ r = -200 mm. Omnpenemuts y’, s', B, Dpy, a Takxke ap-” u D’, ecan anepTypHas
aradparma pacnonoxceHa BIIEpe 3epKaia Ha paccTosHud 70 mm u Dyg =5 0 MM. i

10. ITo3amn JIyrIBI ¢ (QoxycHsIM paccrosiHMEM f = 50 MM Ha pacCTOSHUM d = 25 mum
PACLONOKEH I71a3  HabmomaTeNs, AMaMeTp 3padka KOTOPOTo paBeH 3 mm. Omnpemests
HOJIOKEHYUE U TUaMETPHI 3paduKoB.

11. TeneoGbeKTHB COCTOMT U3 IBYX TOHKHX KOMIIOHEHTOB, PACIOJNO/KEHHBIX HA PACCTOSHIN
d = 120 mm npyr o1 npyra, GoKyCHOE PACCTOSHUE HEPBOrO KOMIIOHEHTA J17 =200 mm, sroporo
J2"=-100 mm. Tlocepepune MeXTy KOMIOHEHTAMHM YCTAaHOBIEHA amepTypHas nuadparma
auameTpoM 70 mm. ONpenenuTs HONOXKEHNE BXOJHOIO 3padka TeleoObeKTHBA OTHOCHTEIBLHO
IIEPBOTO KOMITOHCHTAa U BBIXOJHOIO 3padka — OTHOCHTENIHLHO BTOPOrO0 KOMIIOHEHTa. Haiitu
IUHEHHOE yBENMMYEHUE B 3padKaXx.

12. Tlepen TOHKOU nMH30H Ha paccTosHHMH 60 mMm ycTaHOBNeHA AuadparMa JHaMETPOM
20 mm. DokycHOE paccTosHue JIMH3BI S =100 mm. Haifta yrioBoe u JMHEHHOE yB-.,queHHe B
3paykKax. ‘ !

13. Jlana niBosiKOBBIMyKNas JwmH3a M3 crekna BKI0 (n.=1,5713), ¢ r;= 27 3 MM u
TOJIUUHOM d = 6 mm. IIpH KaKo# TOJITUHE JTUH3A CTAHET TEIECKOIMYECKOMN? }

14, HaiiTi TONIMHY JNHH3BI ¢ KOHCTPYKTHBHGLIMA HapameTpamu r; = 40 mm; iy = -30 mm,
np =1,5163, npu xotopoi oHa craneT adokanpHoH. [Ipu pacuére HE HCIONB30BATH | (o pmyny
ONITUYECKOM CHIIBI IFH3EL

15.J)lun3a mMeeT cleAyromue KOHCTPYKTUBHGIE IApaMeTphl: r; = 120 mm; r» I i/ 00 MM,

d =20 mm, ctexno K8 (n = 1,5183) u pacmonoxeHa B BO3/IyXe. OmnpenenuTs THN JTHH3EL, €8
¢oxycHoe paCCTO}IHI/]e S 1 (boKanbHEIE OTpEe3KH Sr, § 7. Onpenenutsb nouovxe}m? sH,‘ Sy
IJIaBHBIX TOYEK, HE IIOJIBS}’}ICB bopmyamu. |

16. B nua3e-mape saqHuil oKyc cOBIAAAET ¢ BEPITMHON BTOPOIf IOBEPKHOCTH. Onpaaenu’rb
110Ka3aTesh MPEIOMITEHHUS CTEKIIA 7,

17. Onrryeckast (CHIIa TIONOKUTENEHOM IHH3HL 5 Onmp, OTPHIIATENbHON JIMH3BL — 3 Onmp.
Haiitu ¢okycHoe paccTosHHE CHCTEMBI, KOTOpas MOJYYMTCS, €CIH JIHH3BI PACIIONIONKECHDI
BIUIOTHYFO.



18. Ilygox HapanﬂenBme Jdyued MazaeT Ha IUIOCKONapauIeNbHyIo miactuny (d = 20 mm,
n=15). B HaqaanOM IIOJIOKCHHM  IIACTUHA NEPINEHIMKYJSIpHA Iy4Ky, 3ateMm eé
II0BOPAYXBAIOT Ha 5. YeMy paBHO NONEPEUHOE CMELICHUE TyUeil myuka?

19. BBIYMCIUTH IOJIOXEHHE BXOJHOTO 3payka B TpyOe [anmmmes, cOCTOAIIEH U3 TOHKOTO
O0OBEKTHBA C (bOKdeBIM paccrosgHueM 90 Mm U TOHKOTO OKYJISApa ¢ (pOKYCHEIM pa(,cmﬂﬂucm -
30 mm, eciu T1a3 yHanEH oT OKy/IsIpa Ha paccrosuue 12,6 mm. Kakoe yriosoe mose 6ygleT HMCTh
Tpy6a, eciim OTHOCHUTENBHOE OTBEPCTHE 00bEKTHBA /.57 | |

20. ®okycHoe paccrosiHue OOBEKTHBA 3PHTENBHOH TpYGH IIPSMOTO Haobpameﬂun
1 =150 mm, a obopaunsaromeii H3E 3 = 50 mm. Bupumoe ysenmuenue TpyOsr [ =6, a
yBelHueHue obopaynsaromeli TuH3H f = -1. Onpenenuts GoKyCcHOE paccTOSHUE KOJUICKTHBA 11
JUTMHY 3pUTEIBHOH TPYOBL . ‘

21. 3putenvHas ‘pr6a ¢ QOKYCHBIM PacCTOSIHHEM 00BEKTHBA fos = 500 mm yCTaHOBmHa Ha
Gecxoneunocts. Ha xakoe paccrosmme Ad Hamo NepeiBHHYTH OKYISp TPYOBL qu651 SICHO
BUJIETE NIPEIMETHI HA paccTOSHUH S0 m?

22, Jlns paccCMaTpUBAHHSA MEJNKHX OPraHW3MOB NpUMEHsiOT Jynmy Cremxomna, KoTopas
IPEeACTaBIISICT co6011‘/'1 TIOJIOXKUTEIIbHYI0 KOHIEHTPHYECKYIO NHH3Y ¢ 7» = -(1/3)d. Onpenenurs
IONOXXEHUE (POKYCOB M TTABHBIX INIOCKOCTEH JIylBl M3 CTEKNA ¢ IOKA3ATENIEM TIPeIoMICHHUS
n = 1,5. I'ie NOIDKEH pacIoNiaraThCst PEAMET, PacCMaTpPUBAEMBIH Yepes TaKyro JyIy?

23. s paCCManHBaHHa MEJIKHX OPraHU3MOB IPHUMEHSIOT JIYILy CTeonnaw Kotopas
IIPEJICTABIIAET co60n HOJIOKUTENBHYIO KOHIEHTPUYECKYIO JIMH3Y ¢ 7 = -(1/3)d. nBi,IqHCJmTL
paguycel I(pI/IBI/IBHBI TOJIIMHY, QOKYCHBIE PACCTOSIHUS U (HOKAIBHEIE OTPE3KH nynm, y KOTOpOI/I
BHIUMOE yBanquHe 25. IlokazaTenb NPEeIOMICHUS IPUHATE PABHEIM 71 = 1, 5. b |

24. OupeziennTh KOHCTPYKTHBHEIE TAPAMETPH! OXHOIMH3OBOM JIyObl B BHJE CI/IMML TPUYHOM
NBOSIKOBBINYKJIOM JIMH3BI € BHIUMBIM YBEIHUYCHHEM 4, JHHEHHBIM MHOJIeM 2y 45 mm,
JUaMETPOM BLIxo,uHoro spauka D’ =4 mm, yHOaICHHEM BBIXOJHOIO 3pavka ap: = 35 mm.
ITokazarels NpeOMIIEHHS IIPHHATh PABHBIM 71 = 1, 5.

25. OTcy€THBIH | MEKPOCKOIT HMeeT BHauMoe yBseimuenme -200, (oxycHOe paccrosHue
OKyJipa 25 mm. ATepTypHad IuadparMa pacrmosioskeHa B 3aiaHedl (oxambHOH TIOCKOCTH
00BEKTUBA W €€ JUaMEeTp paBeH 7 Mm. PaccTosHIE MEXIy NpeIMETOM ¥ €ro m300paKeHHeM
nociie MUKpooObekTuBa L = 192 mm. OOBEKTHB CUUTATH GECKOHEUHO TOHKHM KOMHOH@HTOM
Haiity moji07enne 1 quaMeTp BBIXOAHOTO 3payka MUKpPOCKOIIA. r ‘

26. OTcuéTHBIM MHKPOCKOI MMEeT BHIAUMOe ysenmdenue -200. Buzamoe | }’BGJ'II/I‘-ICHI/IC
okymipa [0". PaccrosHmE MLy NPEJMETOM M M300paKEHHEM MoCie MHKpoq6LeKTHBa
L = 192 mm. Kakum| fo/mkeH OBITH JUAMETP amepTypHO juadparmsi, y(JTaHOBJIBHHOI/I' B 3a/THEH
oxanbHOM IIOCKQCTH MHMKPOOOLEKTHBA, €CIIM JHAaMETP BBIXOJHOTO 3padKa MquOOKona
D" =1 mm? O6’BeKﬂdB U OKYJIp CUUTATh OECKOHEYHO TOHKMMH KOMIIOHEHTAMH. S

27. Ilpenmer pacnonomeﬂ Ha paccTOsHUM [,55 MM niepe); TOUKOH mepeiHero (okyca
o0BeKTHBA MUKpPOCKOMA ¢ GOKYCHBIM paccrosiHuem /5,5 mm. V3obpaxenune nmocie o0bexTHBa
paccMaTpuBaeTCA Yepes OKyJLIp ¢ poKycHBIM paccrosiauem 20 vy, Haiit BumuMoe yBenuuenue
MHKDPOCKOIA U ONITHYECKYIO JUIMHY Ty6yca.

28.B BusupHOM MuKpocKome (OKYCHOE PAacCTOSHHE OOBEKTHBA fh5 = 30 MM, (hoKycHOe
paccrosHue OKynsapa for = 20 MM, paccTOSHHE MEXKAY OECKOHEYHO TOHKUMM KOMIIOHEHTAMH
00BeKTHBa U OKYJIﬁpa d=110mm. Tuamerp anepryproit muadparmer D7 = 10 mm. Haiitu
pasMep BBIXOJHOTO 3pauKa, €CJIi IIPEIMETHAA IIOCKOCTh PAaCIONOKeHA Ha paCCTOHHI/II/I ar=-
45 mm. : iEl

29. (DOTOO6’I>CKTI/IB ¢ QoxycHBIM paccTosiHHeM S0 MM YCTAaHOBIIEH Ha I[I/ICTaHHHIO CHEMKH
4 m. Hality mepeqiHUi 1 3a1Hui IUIAHBI OTHOCHTENLHO IIOCKOCTH IIIEHKH TIPH zmaq)parMeHHOM
qucne J,6 U qMaMeTpe IATHA paccestuus 0 = 0,04 ym. s j L

30. ®oT00OBEKTHBOM ¢ (DOKYCHBIM PaccTOsIHHEM 28 mm HeoGXOAMMO cq)o*rorpa(prOBaTB
IIPOCTPAHCTBO OT 3M 10 GECKOHEUHOCTH. Ompenenuts nuadparMeHHOE YHCIO B )IHCTaHHI/IIO
(OKyCHPOBKH, eCITH IOy CTHMBIN Kpy»KoK paccesHust 6 = 0,03 mm.

31. Kakyto ¢)0Torpaq)nqecxyfo Pa3spelaoIyr) CIOCOOHOCTh JOJDKEH HMETH OOBEKTHB,
KOTOPBIH IO3BOJAIL, GBI chororpadupoBaTh Ha Kajap 24x36 MM MAIIMHONKCHYIO CTPAHHILY C

‘ ||



BEICOTOM GyKB Texcra 2,2 MM? Ompenenuts GOKyCHOE pacCTOSHHE 00BEKTHBA, SCIIH
0T TEKcTa (bOpMaTO%M 210%300 MM 10 mIOCKOCTH H300paXkeHust coctasysieT 600 MM
Ipezen paspewenus porocnos 8 = 0,04 mMm.
CamocrosiTe/IbHas padoTa CTYJECHTOB BKIICUACT B ceOsI:
1. AyIUTOpHAS CaMOCTOSTENbHAs paboTa CTYACHTA IO IUCIAILIAHE B
Ha 1ab0paTopHEIX H IIPAKTHYECKUX 3aHATUSAX IPH PENICHAH 3a1aY.
2. BredymuropHas camocTosTensHas paGoTa  BBITIONHSAETCS  CTYH

paccrosHue
, JINHEHUHBIA

bITIOJTHACTCA

CHTOM . IIpH

yFJIY6JIeHHOM H3YYCHUHU JUCHMIIINHBI II0 TeMe HpOﬁHeHHOﬁ JCKIOHH, IIPA ITIQATOTOBKE K
naboparopHsM  paboTaM, IIPH  BHIIOJHEHHH KypcoBodl pabGorbl. OcHOBHOH — (opmoil
CaMOCTOSITEJILHOM pa6OTI)I CTYACHTA SABJIACTCA U3YUCHHUEC KOHCIICKTA JICKLIPIﬁ, peKOMCHHOBaHHOﬁ
JINTCPATYPEL
Brimonnenne KypcoBoif paboTer
KypcoBas paGOTa BBIIIOJIHAETCA 110 TeMe «PacdeT onTHYecKoi CHCTEMEBL JUIS (bOKyCHPOBKH
JIa3€pHOro I/ISJIy‘IeI-:II/ISI». I[JISI KaXXO0T0 CTYACHTa OIIPCACICHLL HHIWBAAYAJILHEIE H%lanBHbIe
TCXHHUYCCKHUEL HapaMeTpLI, I1I0 KOTOPBIM ITPOU3BOJUTCS PACUET. ‘
3@3].—11/15[ I10 BaApPHAHTaM IS BBITIOJIHEHHW ST I(VDCOBOfI naﬁon.r !
JUTHA BOJHEL Pannycs Hnuna Juamerp JTy4a Ha Paccrosnue jo | |[Tosopor
E M3IYYCHUI, A KPHBH3HBI pe3oHaTopa, obpabaTbiBacMOit obpabarteiBaeMo | omTHUeCcKoil
g (1umt nasepa) 3epKa L MOBEPXHOCTH, i rloepxHocTn, | |0CH
B DE30HATOPA, d=2y" a
A ry nmn 1
I 10,6 Mxm Sm 0,8 M 200 mxm 1 m Ounso
COy-nasep =5 M MOBOPOTHOE
3eprano
2 0,6943 MM 250 MM 500 mm 0,05 Mm 3000 mm HeT
pyOHHOBBIN -250 MM
nasep
3 632,8 um 200 MM 30 cm 0,002 mm 0,7m HET
He-Ne-nazep 200 MM
4 0,448 MrM 300 MM 450 mm 1 MM 30 cm HEeT
aproHOBBIN 260 MM
nasep
5 510,6 am 0,75 M 1,5m 3 MM I,5m Onro
JIazep Ha mapax | -0,75 M MOBOPOTHOE
Mean 3epKaIo
6 340 um 400 MM 0,6 0,8 MM 600 MM HET
nasep Ha =400 MM
KpacuTesx
7 337 mm 20cm 250 MM 2 MM 780 mm OnHo
a30THBIA mazep | -20 cm MOBOPOTHOE
3epKajo
8 116,1 aM 120 MM 240 MM 0,7 MM 350 cm HET
BOJIOPO/IHBIH -120 MM
aToM
9 676,4 uMm 140 cm 70 cm 0,3 cMm SM HET
KPUNTOHOBBIH ~140 cM
nasep
10 | 193 umMm, 80 cm 120 cm 200 MM 2m HET
SKCHMEPHBIH 60 cm
nasep
11 1,06 mxm 400 Mm 280 Mm 0,5 Mm 540 MM Onno
HEOIMMOBBIH -400 Mm |n01;0|30'moe
jlasep 3epKano
12 | 1,03 MkM, I m 1,1 m 0, 02 MM 0,8 ™ HET
Yb-HAI™-nmazep | -1 M
13 | 627 um, 50 cm 0,75 m 0,1 eMm 670 MM HET
Jlazep Ha mapax | -50 cm
30JI0Ta
14 | 440 um, 175,5 MM 350 MM 1 MM 60 cm Ouaxo
He-Cd-nazep ~175,5 Mmm 'nonopomoe




3epKaIo
15 | 1100 uMm, 0,5m 0,45 m 0,008 mm 950 MM Her
THTaH- -0,5M
can@upoBkIi
nasep
16 | 1,315 MkM, Im 560 mMm 0,06 MM 580 cm OnHo
XHMHAYECKHI “3mMm MOBOPOTHOE
nasep REpPKAIO
17 1,06 MM | m 0,9M 1235 MKM 850 mm HET
Nd-UAT nazep | -0,6 m

C&MOCTOHTCHE)H&H pa60Ta 3aBCpHIACT 3ada4vd BCEX JPYIrUX BHUIOB }"-IC6HOI‘0
MOXKCT OCYHIGCTBJ'IS:ITBC)I Ha JICKIUAX, CEMHHapax, NPaKTHYCCKHX 3aHsITHUIX, Jal

3aHATUAX, KOHCYynbTanusx. Kax ¢opma oprammsanum ydeGHOrO mpolecca camod
paoTa CTYy[EHTOB IIpeACTaBIAeT coGOM IeNeHANPABICHHYIO CHCTEMATHIECKYIO ¢

IO MIPUOOPETEHHNIO 3HAHMH, OCYIIECTBISIEMYIO BHE ayIATOPHHL.
Konrposs BBIIOJIHEHHS CAMOCTOATENBHOM PabOThL OCYLIECTBIIETCS B XOIE Bb!

3aIUTHI na60paTopH1,1x paboT 10 AMCHUIUIMHE, IIPY BBIIOJHEHNH IIPAKTHYECKHX 3
3aIMTe KypcoBoi paGOTHI, Ha SK3aMeHe.

Bompoch! i1 KOHTPOJIS caMOCTOATENLHON paGOoThI
MOHOXpOMaTI/I‘-IeCKI/Ie U XpOMaTH4YECKUE abeppaIii.,
MOHoprMaTI/IquKHe abepparun. Pasnoxenue 3einens.
Pasnosxenne 3eitnens. Chepuueckas abepparus.

Pasnoxenne 3etinens. Koma. Jlucropeust.

ACTUTMATH3M M KPUBU3HA TOJIA.

XpOMaTI/I‘{eCKI/Ie abeppayy. XpoMaTHU3M MMOJIOKEHHMS.

XpOMaTmM yBeIHYeHUA. BTOpHYHEIA crIeKTp.

Pacuér aﬁeppaunn OIITHYECKOM CUCTEMEI (OCHOBHEIE TIOIOKEHHS).
CymmupoBanue aGeppaliuii.

. OBLEKTHBHI 3PUTEIHHBIX TpyO.

11. Oxynsapbl 3pUTENBHBIX TPYO.

12. O6pexTuBs! MuKpockonos. Kimaccuduxanms.

13. OkyJspBl MEKPOCKOIIOB.

14. Knaccmb}mcaung ¢dororpapuueckux

y3koyrojisaeie GO,

Knaccuduramus Qororpaduueckux o0OGBEKTHBOB.

TIepeMEeHHbBIM (POKYCHEIM PACCTOSHHEM.

N 0o TSI Oh Al B kS =

00BEKTHROB.

15. Hopmanereie DO

7. V‘IEBHQ -METOMYECKOE H UH®OPMAIITMOHHOE OBECIIE

| JUCUUILIAHBI (MOY JIsT)

2) OCHOBHAS JIATEPATYpa*:
1. Tlpuknapnas ontuka: Yuye6Hoe mocobue / T'oronea E.M., ®apadouropa

U3, crep. - M.:@uunTa, U3n-Bo Ypai. ya-ta, 2017. - 184 ¢. ISBN 978-5-9765-307¢

nocryma: http://znanjum.com/catalog/product/947184
2. 'oromera EM. Ilpuxiagnas ontvka [DIeKTpOHHBIH pecypc]: yueGHO

l'oronesa E.M., ®@apadontoBa E.JI.— DneKTpoH. TEKCTOBBIE naHHble.— Eka

VYpanbckuii  penepansHelit  yauepcuter, OBC ACB, 2016.— 184 c.— Pexm
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E.IL, - 2-e
-8 - Pexxum

ry
L

nocobue/
TepUHOYPT:

M JoCTyma:

http://www.iprbookshop.ru/66194.html.— DBC «IPRbooks»

3. Bapmanan B.A. ®uzpdeckne OCHOBBI ONTHKH [DIIEKTPOHHBIA pecypel:

nocobue/ Bap):[aH;IH B.A.— OuneKTpoH.TeKCTOBEE HaHHble.— HOBOCHOUPCK: |
roCyapCTREHHBIA YHUBEPCHTET TeJEKOMMYHUKAIMH 1 HHpopMaTHky, 2015.— 235/ ¢
nocryna: http://www.iprbookshop.ru/40554.— DBC «IPRbooks».

yaebnoe
- Cubupckuii
¢.— Pexcum




4. llykanosa I''U. Ilpukmagnas onrtuka. Yacte 2 [DnekTpoHHEIL pecype]: gﬂleOHo-
Meroauyeckoe mocobue/ Ilykanosa .., Kapnosa I'.B., Barmacaposa O.B.— SHEKTPOH
TEKCTOBELIE I[aHHHe;— CIlIo.: YHHBepCHTeT UTMO, 2014— 84 c¢.—  Pexum ,Z[PCTyrla
http://www.iprbookshop.ru/67825 .html.— DBC «IPRbooks»

5. Omunokos! C.b. Pacuer, KOHCTPYyMpOBAHHME H WU3rOTOBICHHE IU(DPAKIHOHHBIX |
rOJIOrpaMMHBIX OITHYECKHX 3JIEMEHTOB [DJIEKTPOHHEBIN pecype]: yuebroe mocobue/ OauHOKOB
C.b., Cararensn I.P., KoBamee M.C.— OJNEeKTPOH.TEKCTOBBIE JaHHBle.— M.: MockoBckmit
TOCYNApCTBEHHbIH TeXHUUCCKHM yausepcuter uMmenn H.O. baymana, 2014.-— 124 ¢.-— Pexum
JIOCTyma: http://ww.iprbookshop.ru/?y 1628.— 3BC «IPRbooks».

0) ToMOMHMTEIbHAS JIUTEPATYpa*:

1. Hykanosa I'W. Ilpuxnagmas onrtuka. Yacts 1 [DmexTpomusii pecypc]: yue6HO-
Meroandeckoe mocobue/ Ilykanosa I'M., Kapmosa I'.B., Barmacaposa O.B.— Dmexrpos.
TEKCTOBBIC JAaHHbIC.— CIIo.: VHHBepCHTeT HUTMO, 2013 — 74 c.— Pexum pocryna:
http://www.iprbookshop.ru/67577 html.— DBC «[PRbooks»

2. ViBanoBa T]B BBenieHne B NPHKNAHYIO M KOMIBIOTEPHYIO OMTHKY [DJIEKTpOHHBIH
pecype]: xoncmekt nekmumit/ MBamoBa T.B., Bosmecenckas A.O.— DJIEKTPOH. TEKCTOBLIE
JlaHHBIC.—- CH6£ YHuBepcuTer I/ITMO 2013.— 99 ¢~ Pexum ocTyma;
http://www.iprbookshop.ru/65813.html.— DBC «IPRbooksy |

3. Dlangapos) B.M. OcnoBsl ¢pu3udeckoif 1 KBaHTOBOH ONTHKY | DIEKTPOHHEIH gecypc]
yuebnoe mnocobue/: IllanmapoB B.M.— DiekTpoH.TeKCTOBBIE aHHBIC.— | ToMck: TOMCKHMIA
TOCY/IapCTBEHHbI YHUBEPCUTET CHCTEM YIIPABICHUS W paguo3eKTpoHuky, 2012.— 1g7 c—
Pexxnm nocryna: http://www.iprbookshop.ru/14018.— SBC «IPRbooksy.

4. Sxymenkos FO.I'. Teopus U pacdeT ONTHKO-3JIEKTPOHHBIX npubOpoB [SJIeKTﬁ)OHHBII/I
pecypc]: yueOHUK/ HKymeHKOB F0.I'— Dnexrpon.rexcrosrte manusie.— M.: Jloroe, 2011.—
568 c.— Pexum noctyma: http://www.iprbookshop.ru/9130.— DBC «IPRbooksy.

5. Xopuna HB Ontuka [OnexTpoHHBI pecype]: yueGHoe mocobue/ Kopura JIL.B.,
Crapumno Bb.C.— OnexTpoH.TeKcTOBbIE JaHHEIE.— M.: MOCKOBCKHI rOCyIapCTBEHHEIH
TexHu4yeckuit ynusepcurer umenm H.D. baymama, 2011— 88 c¢.— |Pexum mocTyma:
http://www. 1prbookshop ru/31128.— 3BC «IPRbooksy.

6. [lpuknamnas omruka; yueOHOe mocobme Jyuisi BY30B 1o Hampariuenuio 200200 -
Onrorexunka m omTudeckum crenuansHoctsM / JI. T. Bebuyk [u ap.]; mox pem. H. IL.
3akaznoBa.— Msn. ‘3 -¢, crep. — Cankr-IlerepGypr : Jlaus, 2009 .— 312 c. : wir., Tabm. —
(Yue6Gnuky ais By30B, CrienuaibHast nmuteparypa) .— bubauorp.: ¢. 300-301) .— IIpeaM. ykas.:
¢. 302-308 .— HMmemn. ykas.: ¢. 309 .— ISBN 978-5-8114-0757-6.

B) HEPHOXMIECKHE HIXAHMSE:

1. OHTI/ILIGCKI/I;I‘/'I sKypuai, ISSN: 0030-4042.

8 MATEPHAJIbBHO-TEXHUYECKOE OFECIIEYEHUE
JANCIIMITJINHBbI

JlexiuoHHEIE | \aynmoppm OCHAIICHBI JOCKOM (IVI1 MeNa WM Mapkepa), 3KpaHoM s
MPOCKITMOHHBIX CHCTEM, IIPOEKTOPOM U HOYTOYKOM.

AyJIUTOpHE JUIsL TPOBENEHHSA 3aHATHH OCHAIICHBI COBPEMEHHBIMH NEPCOHATLHEIME
KOMITBIOTEPAMH, O6EeJII/IHeHHBIMI/I B JIOKQJIbHYIO BEIYHCIIUTENBHYIO CETh B YKOMIUIEKTOBAHHEIMH
HEOOXO0TUMBIM CI/ICTCMHBIM W TNPHUKJIAIHBIM OporpaMMHeIM oOecnedenueM| (maker - ZEMAX,
CHCTeMa MAaTeMaTHIECKUX U HHXKEHEPHBIX pacuétos MATLAB).




Pabouas mporpaMma JMCHHMILTHHBI COCTAaBI€HA B COOTBETCTBHH ¢ Tpebosammsamu OI'OC

BO no nanpasnenmio 12.03.05 Jlaseprasi TeXHAKa 1 Ja3epHEIC TEXHOJIOTHN.
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JIMCT MIEPEYTBEPKAEHUS
PABOYE IPOT'PAMMSGI AVCLIAILIAHBI

Pa6ouas nporpamma o106peHa Ha _ y4eOHBIH roj
TIpoTOKON 3aceRaHus Kagenpbr Ne oT roza
3aBeMYION(Hif Ka(pezjtpoﬁ
PaGouas nporpaMMaf, onobpeHa Ha y4eOHBIH roj
ITpoTokon 3acez[aHHi;1 kadeaprr Ne oT _ roga
3asenyromuii xadernpoit

Pabouas nporpaMMd onoOpeHa Ha y4eOHBIH ToJ

IIpoTokoin 3aceqanus kadeapsr No oT __ roja

3aBeyrouuit Ka(be;@poﬁ




