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1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI

0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[TK-2 CriocoOHOCTh K MTOCTPOCHUIO MAaTeMaTHYECKUX MOJENIe 0ObEKTOB MCCIICIOBAHUS U BHIOOPY
YHCJICHHOTO METOAAa HMX MOJCIHPOBAaHUs, Pa3pabOTKe HOBOTO WJIM BBIOOP TOTOBOTO ajrOpHTMa

peuICHUA 3aa4un

[IK-2.2  Ompenensier  BBIXOAHBIC  TapamMeTpsl W (QyHKOUM  pa3pabaThiBa€MOro
OINTHUKO-JIEKTPOHHOTO TpuOOpa, KOTOphIe JOJKHBI OBITH ONpEeAeNieHbl B pe3yJbTare
MOJIETUPOBaHUSI €r0 ()YHKIIMOHUPOBAHUS HA OCHOBE (PU3NYECKUX
MPOLECCOB U SIBIICHUI

3Hamo:

[IK-2.2/382 OcHOBHBIE XapaKTEPUCTUKA U CBOICTBa ONTHYECKOTO H3IIy4EHUS.
OCHOBHBIE THIIBI, XapaKTEPUCTHKH ONTHYECKUX U OINTUKO-AIEKTPOHHBIX CHCTEM,
sNeMeHTHas 0a3a ONTOTEXHHUKH.

Ymemu:

[IK-2.2/YM2 BpiOuparh 4YHCICHHBIM METOA MOJCIUPOBaHHUA (DYHKIIMOHHPOBAHUS
OIITUKO-3JIEKTPOHHBIX MPUOOPOB Ha OCHOBE (PU3MUECKUX MTPOLIECCOB U SIBICHHA.
Braoemy:

[IK-2.2/HB2 TIpaduveckum MOCTpOEHHEM XOAa TEOMETPHUECKUX JIyded s
OIIpEICJIEHNUs MOJOKEHUS U pa3Mepa M300pa)xKeHus, 3padykoB B ONTHUYECKUX CHCTEMaXx,
CBETOBBIX IUAMETPOB KOMIIOHEHTOB.

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1no ypoBHSIM OCBOCHHS)

MIPOrpaMMBbI

I1K-2 Cnoco6nocts k |IToBbrmennsiii  |MJIK I1K-2.2 OnpenenseT BEIXOAHBIE TApaMETPhl U
IIOCTPOEHUIO (GyHKIIUN pa3padaTbIBAEMOr0 ONTHKO-3JIEKTPOHHOTO
MaTeMaTU4ECKUX npubopa, KOTOPbIE TOIKHBI OBITH ONPEACIICHBI B

Mojeneil 00beKTOB
UCCIIEIOBaHUS U
BbIOOPY YHMCIIEHHOTO
MeTona X
MOJICTTUPOBAHHMS,
pa3paboTKe HOBOTO
WJIH BBIOOp TOTOBOTO
QJITOPUTMa PEIICHUS
3aa4uu

pe3ynbTare MOAEIMPOBaHUS ero (YHKIMOHUPOBAHHS Ha
OCHOBE (PM3MUECKUX
MIPOLIECCOB U SIBJICHUI

3HaTh:
[1K-2.2/312 OcHOBHBIE XapaKTEPUCTUKU U CBOMCTBA
ONITUYECKOTO U3Ty4eHusi. OCHOBHbIE TUIIHI,
XapaKTePUCTUKU ONTUYECKHUX M ONTUKO-3JICKTPOHHBIX
CHCTEM, dJIEMEHTHasA 0a3a ONTOTEXHUKH.

YMeTs:
[TK-2.2/¥YM2 BeiOupars 4ucIeHHBIA METOJ
MOAETUPOBaHUS (PYHKIIMOHUPOBAHHS
OTITUKO-3JIEKTPOHHBIX MPUOOPOB Ha OCHOBE (PU3MUECKUX
MIPOLIECCOB U SIBJICHUI.

Biagers:
[1K-2.2/HB2 I'padmueckuM NOCTPOECHUEM XOJIa
TeOMETPHUECKUX JIyUYeH JUIsl OTIpeIesIeHUs TIOJIOKESHUS U
pa3mepa u300paxeHus, 3paukoB B ONITUYECKUX CHCTEMaX,
CBETOBBIX IMaMETPOB KOMIIOHEHTOB.




ba3zoBblit NAK ITK-2.2 Onpenenser BEIXOAHBIE TApaMETPHI U
(GyHKIUN pa3padaTbIBAEMOr0 ONTHUKO-3JIEKTPOHHOTO
npubopa, KOTOpbIE TOIKHBI OBITH OIPEACIICHBI B
pe3ynbTare MOAEIMPOBaHUS ero (YHKIMOHUPOBAHHS Ha
OCHOBE (PH3MUECKUX

MIPOLECCOB U SIBJICHUI

3HaTh:!
[1K-2.2/312 OcHOBHBIE XapaKTEPUCTUKU U CBOMCTBA
ONITUYECKOTO U3Ty4eHusi. OCHOBHbIE TUIIHI,
XapaKTEPUCTUKU ONTUYECKHUX M ONTUKO-3JICKTPOHHBIX
CHCTEM, JIeMEHTHasA 0a3a ONTOTEXHUKH.

YMeTs:
[TK-2.2/¥YM2 BeiOupars 4ucIeHHBIA METOJ
MOZAETUPOBaHUS (PYHKLIMOHUPOBAHHS
OIITUKO-3JIEKTPOHHBIX MPUOOPOB Ha OCHOBE (PU3MUECKUX
MIPOLIECCOB U SIBJICHUI.

[ToporoBbiii NJK T1K-2.2 Onpenensier BBIXOHbIE TApaMETPhl U
GyHKIIMK pa3padaThiBa€MOT0 ONTHKO-AJICKTPOHHOTO
npudopa, KOTOPHIE TOJDKHBI OBITH ONIPE/ICTICHBI B
pe3yabTaTe MOAEIUPOBaHUS €r0 PyHKIMOHUPOBAHUS Ha
OCHOBE (PU3UYECKHUX

MPOIIECCOB U SIBJICHUI

3HaTh:
[1K-2.2/362 OcHOBHBIE XapaKTEPUCTUKH B CBOMCTBA
ONTUYECKOTO M3NyueHusi. OCHOBHBIE THUIIbI,
XapaKTEPUCTUKHU ONTHUYECKUX U ONTUKO-JIEKTPOHHBIX
CHUCTEM, JJIeMEHTHas 6a3a ONTOTEXHUKH.

3. [IIxajga oneHuBaHUSA

Onenka Kpurepuu onennBanus (nepeuens copmupoBanabix MIK/3YB)

3auTeHo [1K-2.2 OmnpenensieT BEIXOAHbBIE TapaMeTpbl U (PYHKIHHU pa3pabaTbIBAeMOro
OTITUKO-3JIEKTPOHHOTO PUOOpPA, KOTOPHIE JTOKHBI OBITH ONPEIEIICHEI B
pe3ynbTare MOACIMPOBAHUS €r0 (PYHKIMOHUPOBAHHS HAa OCHOBE (PM3NUYECKUX
MPOLECCOB U SIBJICHUI

[1K-2.2/312 OcHOBHBIE XapaKTEPUCTUKU U CBOICTBA ONTHYECKOTO M3ITy4YEHHUS.
OCHOBHBIE THIIBI, XapAKTEPUCTUKU ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX CUCTEM,
sNeMeHTHas 0a3a ONTOTEXHHUKH.

He 3aureno Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns ®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO

Texymuii koHTpons  |KoHTpompHas pabota

IIpomexxyTouHas 3ager
arrecrauus

Bua koHTpOJISI/ HCOIB3yeMble

)
Ne Hauvennrauue narmena KOHTpOHpreM OLCHOYHBIC MaTepUaJIbI




amcersiasanuaseesans © peesianvnse
n/n bie UJIK Texcymumii g];(e)zaTe::z;
1 |OO6uue mosoKeHus U 3aKOHbI [IK-2.2 3auer
TEOMETPUYECKON OINTHUKHU.
2 |Teopus uneansHoi ontueckoit  |I1K-2.2 KonTponbhas pabota 3auer
CHUCTEMBI.
3 |OrpanuueHue My4KoB JIy4eil B [IK-2.2 KonTponbhas pabota 3auer
TUIIOBBIX ONTUYECKUX CUCTEMAX.
4 |Tunossle ONTUYECKUE JETAIIH. [IK-2.2 3auer

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUU

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTandd OOy4aroUIMXcsi 1O OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepanbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTeIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHenuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 1 cemecmp.

HpI/I IpOBCACHNU HpOMC)KYTOHHOﬁ arTeCTalluv, YYUTBIBAIOTCA  PC3YJIbTAThl OLCHUBAHUA,
IMOJIYYCHHBIC 3a KaX(HBIﬁ 9JICMCHT OLICHUBAHUA B XOAC TCKYLICTO KOHTPOJIA. HpI/I IMPpOBCACHUU
OLICHUBAHUS 11O BOIIpOCaM U 3aJdaHUAM, YKA3dHHBIM B 6I/I.HGT€, B XO0I€ HpOMG)KyTO‘-IHOfI arrecranuu,
npenoaaBaTciib MOXKCT 3a1aBaTb OT 1-5 BOIIPOCOB JOIIOJIHUTCIILHO.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 2. Teopusa udeaibnoii onmuueckou cucmemol.
Koumponupyemvie U/IK: I11K-2.2

Tema 2.2. Jluaghpaecmol 6 onmuyeckux cucmemax.
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

Bonpocsi/3ananus:
1. Bapuanr 1
BapranT MNal
$HO
PaKyIETeT
I'pymma
TMMOCTPOEHHE H30BPAKEHWH TOYKHM M ITIPEMMETA
JATAHUE OTBET
1. I'padEecka HaliTH ~

TONOKEHHE H300paKeHH TOIKH
Ha ocH (. A) B CHCTeME H3 JBEVX A HH
THHE.

TMoxazate Ha PHCVHEE OTPEIKH:
ar, a’ a,a oy

2. T'me JoTxeH PACHOMATATECA
npemet 4B, 9TodE ero A
Hz00paEeREHe OBIIO

IeHCTEHTENBHOE, VBEMHAEEHOE H
HepeBepHYTOR (IHHZA F HIF
TIOMOHTENEHAT).
Tlnp'n'rl:rm ATO WACTHRNATTTAL Sl




HOKKHTE 3T0 DOCTPOEEHEM.

3. [TocTpoHTE H30DpAHEHHE
npemeTa A5 B cCHCTEME H3 JBVX
TOHKHX JTHHS.

TMoxazate Ha PHCVHEE OTPEIKH:
ar, a', a, a’z.

Kaxoe Ha00paxeHHe
nomyaaeTca’ OxapakTepuzyiTe
€ro.

4. PacueToM HAATH MONOKEHHE
H200pA#EHHT, eCH OpeIMeT
PACTIOI0KEH HA PACCTOAHHE
a=-40 Mu 0T THH2EH C
toxyCcHEIM paccToaHEeM =30
e [IpHEECTH PHC. H 3a0HCATL
topiy Iy OmE THHEeHHOTO
VECIHIEHHA CHCTEMEL

5. IpegyeT & EMAE TOUKH HA OCH
E OGCKOHEHHOCTH.

I'me HaxogHTCA H200paKeHHS
npeauMerTa’

IToxazaTe Ha PHCVHEE.

2. Bapuant 2

$HO

Bapuant No2

$aKyIBETeT

I'pymma

TTOCTPOEHHE H30BPAKEHWMH TOYEI H ITPEIMETA

SAAHHE

OTBET

1. I'padE=eckn HalTH
TONOXKEHHE H300pTKeHHT TOUIKH
H3 OCH (M. A) B CHCTEME H3 JEVX
THHS.

TMoxazate Ha PHCYHEE OTPE3KH:
an, a'l, ai, '

2. T me HaxXOoAHTCA NPEIMET,
H300paEEEHE KOTOPOTO
MOMy9aeTcd B 3agHeM dokyce?
TMoxazate Ha pHCYHEE.

3. ITocTpoHTE H300pAEEHHE
TOYUEH Ha OCH, PACIOI0EEHHOH B
DeckoHeuHOCTH. Kak
Ha3EEaeTcd H 0003HaTaeTed
TOUEA H200pLKEHHA E JAHHOM
ciryHae?

TMoxazate Ha PHCYHEE OTPE3KH:
an, a'l, ai, '

|

|

|
'rl_ll
il
|

4. TlpeaMeT B EHe TOMEH HA OCH
B OECKOHETHOCTH.

I'me HaxoaHTCH H200paHEHHE
npegdeTa?

IToxazaTe Ha PHCYHEE.

k=

5. IIpeaMeT pacoosIoEeH Ha
paccToABHH a;=-Jf 0T JHHIEL
I'me HaxoaHTCA HE00paKeHHe?
UeMy paEHO THHeHHOS
VECIHICHHE T

TMoxazate Ha PHCYHEE OTPE3KH:
ar, a'l, ai, @'

3. Bapuanr 3

$HO

Bapmant Ne3

DarymeTeT

T'pynma

ITOCTPOEHHE H30BPAKEHIMH TOYEI H IIPEMIMETA

SATTARHE

OTBET

1.Toe gomseH HaXoOHTRCA
MpeIMeT. 9TC0H ero
H300paHeEHE OELTO
IeHACTEHTEIRHEIM H
VEEIHIEHHEIM?

JoEaKHTe 3T0 MOCTPORHHEM.

2. I'Ze DomseH PACOoNaraTeca




npeaeT 4B, 9TodE ero
H300paxeHEHe 0RO MHHMEIM H
VEEIHIEHHEIM (THH22
TONO¥HTENEHAR).

JoKa:KHTE 3T0 MOCTPOSHHEM.

3. ITocTpOoHTE H20OpAHEHHE
npemMeTa A5 B CHCTEME H2 JBVE
ToHKHX MHH3. [ToKazate Ha
PHCYHEE OTPE3KH:

as, @', a;, @'z 3anHcaThk

thopMy Ty, IO KOTOPOH MOKHO
OTpeJleNHTE THHEHHOE
VECIHICHHE.

4. IIpemyer AB HaxoaHuICH Ha
paccIoAENE a=30 u\ 0T IHHE
¢ QOKVCHEIM paccTogEHeM /=60
. PacgetoM HafiTH
MONOKEHHE HI00paKeHERT B
TMHHEHHOE VESTHIEHHE THHIEL
[IOCTPOHTE H300pAKEHHE.

5. I'padEdeckn HAATH
MOIOAEHHE H300PAKEHHE TOUKH
Ha OCH (. 4) BE CHCTEME H3 JBYX
THHS.

ITokazaTe Ha PHCYHEE OTPE3KH:
an, a’y, az a

3amucar: dopMyIy 40
MHHEHHOTO VEETHIeHHA.

4. Bapuant 4

$HO

Bapuant Ned

darymsTeT

I'pynma

TMOCTPOEHHE H30BPAKEHHH TOYKH HITIPEIMETA

SATTAHHE

OTBET

1. T'me moicxeH pacmoiarareca
IpeaMET OTHOCHTENEHO TOHKOH
THHZHL 9TOOE! €70 H300n-¢
GEIIO MHHMEIM H
VEBEIHIeHHEIN?

IToxazaTe Ha PHC. H IOCTPOHTE
H200paKeHHE.

2. TIocTpOHTE HI00pLHeHHE
mpeaMeTa A5 B CHCTEME HI
JEVX TOHKHX JTHH3.

IToka3aTs Ha PHCYHEE OTPE3KH:
ai, a', a, a'z

3anHcats Qopuyay, o
KOTOpOH MOGKHO ONpPEJEIHTE
THHeHHOE VECTHACHHE.

3. IIpegmet A5 pacnmonoxeH B
nepemHel foKATEEOR
IUTOCKOCTH JTHEZHL

I'1e HaxoaHTCH H30DpAKEHHES
npemera’?

IMokazaTs Ha PHCYHEE.

4. T'ge gomxeH PacmONaraTeca
npeaMeT A5, 9T00E eTo
H200paKeHEHe DBUIO B
DECKOHETHOCTH (THH3A
OTPHUATEIRHAT).

JloKa:KHTE 3T0 MOCTPOEHHEM.

'

®

Te
-

e

5. ITe dopyyne Taycca B
rpadHIecKl HARTH MOI0KEHH:
H BeIHIHHY H300paxeHHT
mpeaMeTa AB=y=10 MU E
OTpHIATEIEHOH THH3E, ECTH
J=-30, ai=-40.

5. BapuHar 5

$HO

BapranTt MNe5

darynsTeT

I'pyoma

TTOCTPOEHHME M30bPAREHMH TOYKI H ITPENMETA
T




3ATAHHE OTBET
1. T me gomseH OBITE
PACTIONIOKEH MPEAMET
OTHOCHTEIEHO TOHKOH JHH3EL
9T00H €ro H300OpakeHHE OBII0 7 Hl (&
E DECKOHEIHOCTH?
TMokasaTs Ha PHCYHEE H
TOCTPOHTE H300pakeHHe.
2. PacveToM HafiTH DOI0KEHHE
H200paHeHHT OTHOCHTEIRHO
TOHKOH THHIEL, ECIH DPEAMET
PACTIONCKEH HA PACCTOAHHE
@;=-30 1w OT THH3EHL,
HMermeH QoryCcHOS
pacCTOAEHE
Jf=-60 mu. IlpHBECTH
PHCYHOK.
3. [IpeaMeT pacmonoeH Ha
paccTOAEHHE gr=-2f 0T JHHIEL
I'ne HaxogHTCcA Hio0pakeHHe?
Hemy paBHO IHHEHHOE 2 et
VEeIHIeHHE?
ToKazaTe Ha PHCYHKE OTPEIKH:
an, al,a;al
4. T'padEdeckd HAaHTH
NOTOXEHHE H300paKeHRA
TOYEH Ha OCH (1. 4) B CHCTEME A
H3 JBYX JHHI.
IToKaszaTs Ha PHCYHKE OTPEIKH:
ay, a', a;, a’s
5. I'padHgeckn HafiTH
NOTOEEHHE H300paKeHERE
TOYEH Ha OCH (7. 4) B cHCTEME
H3 JBYX JHH3. .
TlorazaTe Ha PHCYHEE OTPeIKH: A £
ay, a', a;, a’
3anmHcaTs QopMyIY IIT
TMHHEHHOTO VBETHIeHHA.

Pazoen 3. Ozpanuuenue nyukog iyueil ¢ MUN08bIX ONMUYECKUX CUCHIEMAX.
Konmponupyemvie H/IK: 11K-2.2

Tema 3.1. Tunosvie onmuueckue cucmembi.
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

1 cemecmp, 3auem
Koumponupyemvie U/IK: 11IK-2.2
Bomnpocei/3ananus:

1. Onrrnyeckoe U3JIy4eHHE, €r0 OCHOBHBIE CBOMCTBA U XapaKTEpUCTUKU. OCHOBHBIE OHSTHS
reOMETPUYECKON ONTUKH. CBSI3b MEX1y BOJHOBON M T€OMETPUUECKOIN ONTUKOM.

2. OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTUKH. SIBIEHHE MOJHOTO BHYTPEHHETO OTPAKEHUS.

3. LleHTpupOBaHHbIE ONTHYECKHE CUCTEMbI, KOHCTPYKTUBHBIEC AJIEMEHThI, KOOPAUHATHI JTyYa.
[TpaBuna o603HaueHU# U 3HaKOB. ONITHYECKUE MaTepHAJIBI.

4. VneanbHas onTUyeckas CUCTEMA U ee cBoilcTBa. JIuHeiiHoe yBenuuenue. KapauHanbHbie
AJIEMEHTBI ONITUYECKOU CUCTEMBI.

5. CpoiicTBa mIaBHBIX U (POKATBHBIX IIOCKOCTEH. [locTpoeHrne n300pakeHus B MIaeadbHOM
ONTHUYECKOU CHCTEME.



6. BeCKOHEUHO TOHKHE JIMH3bI ¥ KOMIIOHEHTHI. OnTHYECKas CHa.

7. @opmynel HerotoHa, ['aycca ¥ IIPOU3BOJIBHBIX TAHIEHCOB IS COIPSDKEHHBIX TOYEK U
OTPE3KOB.

8. VBenuueHHUs HOCANLHOU OINTHYECKOM CHUCTEMBI. Y3JIOBBIE TOUKHM M ILIOCKOCTH. CBA3L
MEXy YBEIUUCHUSIMH.

9. Pacyer xoma nay4a mo (opmyrnaM HpPOHU3BOJBHBIX TAHTEHCOB B ONTHYECKOH CHUCTEME U3
HECKOJIBKUX TOHKUX KOMIIOHEHTOB.

10. JIByXKOMIOHEHTHBIE CHUCTEMbI: KapAWHAJIbHBIE OJJIEMEHTBI, ONTHYECKUN WHTEpBAJI,
ONTUYECKas CUJIA.

11. YactHple ciyyad JBYXKOMIIOHEHTHBIX CHCTEM: TEJICOOBEKTHB, TEICCKOMUUECKHUE
cuctembl Keriepa u I'anmiies, ontuyeckas cuCTeMa MUKPOCKOIIA.

12. Tunsl quadparm. AneprypHas nuadparma, BXOIHON M BBIXOJTHOM 3pauku. ATMEpTypHBII
ay4d. OTHOCUTENBHOE OTBEPCTHE U YHCIIOBAsI allepTypa.

13. TloneBas nuadparma. VYmioBele W JUHEWHBIe monsA. [loneBoit my4yok Jryde.
TeneneHTpu4eCKuil X0 NIaBHBIX JIy4YeH.

14. BuabeTupoBaHue, BUHbETUPYIOMIAs quadparma.
15. I'my6uHa pe3ko n300pakaeMoro MpoCTPaHCTBA, IyOHMHA PE3KOCTH.
16. OnpenesieHNe CBETOBBIX JUAMETPOB KOMIIOHEHTOB PAacueTOM XOZa JIyUeH.

17. I'ma3 kak ontudeckas cucrema. CtpoeHue miaza. CxeMaTu4ecKuil 1ias, ero napameTpsl 1
XapaKTEePUCTUKH.

18. dotorpaduueckuil OOBEKTHB U €ro XapaKTepUCTUKU. KommMaropHbId OOBEKTHB.
OrpaHu4eHue My4KoB JTy4ei.

19. Jlyna (okynsip). JluHeitHOoe mone, BUAUMOE yBeludeHue JIynbl. OrpaHHYeHHE ITyYKOB
JIy4en.

20. 3purenbHas TpyOa Keruepa, Buaumoe yBenuuenue. OrpaHiuueHe MyYKOB JIydeH.
21. OnTHnueckas cucteMa BU3UPHOTO MUKpockona. OrpaHUYEHHUE ITy4KOB JIy4ei.

22. TeneueHTpUUYECKMH XOJ] IVIaBHBIX Jy4Yell B OTCUeTHOM MHKpockone. Ilapamnakc,
[IOTPEUIHOCTD NapaJlIaKca.
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