MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

3a04HbBIN QaKyabTeT
Kadenpa nmpuknaaHoit onTuku

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)

MOAYJIb METPOJIOI'HYECKOI'O OBECIIEYEHUA, TIPUBOPOB U
OIITHKO-2JIEKTPOHHbBIX CUCTEM
«b1.B.03.01 TEOMETPUYECKAS OIITUKA»

YpoBeHb BhICIIET0 00pa3oBaHus: OakajaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiis) moarororku: ['eomesust

KBanudukanus (cTerneHp) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: 3a09Has
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona 8 mecsma(-eB)

O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKHUX Yyacax: 72 aK.4.

Mocksa, 2026



Pa3padoruukmu:
Crapmii npenogasareins Kadenps! [IpukinagHol ONTHKH YCITyH-00

. O.

Houent xadenpst [Ipuknagnoit ontuku, K.H., 1oneHT AHapeeB A. H.

@DOH/T OLICHOYHBIX CPEICTB MO AUCIUIUTHMHE (MOIYJII0) COCTABIICH B COOTBETCTBHH C TPEOOBAHHMSIMU
®OI'OC BO no nanpasnenuto noarotoBku 21.03.03 T'eome3us W AUCTAHIMOHHOE 30HAMPOBAHUE,

YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 21.01.2026, Ne
YueGHO-MeToau 2/26
4ECKOHN

KOMHUCCHH




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

ITK-5 CriocobGeH opraHnu30BBIBaTh METPOJIOTHUUECKOE 00eCTICUeHNE MoIpa3AeeHII

[IK-5.1 OpranuzoBsiBaeT pabOThI 1O TOBEpKEe (KAIMOPOBKE) CPEICTB HW3MEPECHHUM B
NoApa3ACTICHUN

3nams:

[TK-5.1/311 YcTpoiicTBO reoae3nyeckux HHCTPYMEHTOB

[IK-5.1/382 IlepuoguyHOCTh TOBEPOK TEOAE3MUYECKUX NPUOOPOB  (TEOHOJIUTOB,
HUBEIUPOB,  TaxeOMETPOB),  METOIMKM  TOJEBBIX  IOBEPOK  (HMCcIeIoBaHUE
[IMHAPUYECKOTO  YPOBHS, KOJUIMMAlMOHHAs TOTPEIIHOCTb, W.T.J.), TepEYCHb
METPOJIOTHUECKUX XapaKTEPUCTHK, MOAIEKALITIX KOHTPOIIIO

[IK-5.1/383 Metoas! U cpelcTBa U3MEPEHUI

Ymemu:

[IK-5.1/Ym1 BeimonssaTs c60p HOPMAaTUBHO-TEXHUYECKOW TOKYMEHTALMHU TI0 METO/IaM U
cpenacTBam Tonorpado-reoe3nueckux pador

[TK-5.1/¥YM2 BbITONHATE OCHOBHBIC TOJIEBBIC MOBEPKU TE€OJE3UYECKUX WHCTPYMEHTOB,

OTIpeNIeNIATh LIEHY JeNICHHUs YPOBHEH, HCCIIen0BaTh paboTy KOMIIEHCATOPA, BECTH KypHa
IIOBEPOK

Braoems:
IIK-5.1/HBl HaBbikamu D3KCIUTyaTalldid HOBBIX TEOJE3MYECKHUX, ACTPOHOMHYECKHX,

IPaBUMETPUYECKHX, (POTOrpaMMETPHUECKUX TNPHOOPOB, HHCTPYMEHTOB U CHUCTEM,
a’po(OTOCHEMOUHOTO 000PYIOBAHHUSL.

IIK-5.2 OpranuzoBbiBaeT padbOTHl 1O OOHOBJICHHIO JTAJIOHHOW 0a3bl, IMOBEPOYHOTO
000pYIOBaHUS M CPEICTB U3MEPEHUI

Suame:

[1K-5.2/311 MeTo/p! BHITTOTHEHHS T€0I€3NYECKIX U3MEPECHHM

Yuems:

[1K-5.2/YMm1 BBIIOMHATE CHUCTEMAaTH3aAIlMI0 HOPMATHBHO-TEXHUYECKON JOKYMEHTAIMH
0 METOAAaM M CPEJCTBAaM TOMOrpado-reoIe3nIecKux padboT

Brnaoemw.

[IK-5.2/HB1 HaBblkamu WCCIEIOBAaHUS HOBBIX T'€OAC3UYCCKUX, ACTPOHOMUYECKUX,

IPaBUMETPUYECKHX, (POTOrpaMMETPHUECKUX TNPHOOPOB, WHCTPYMEHTOB M CHUCTEM,
a3po(OTOCHEMOUHOTO 000PYIOBAHHUSL.

IIK-5.3 AHanmu3upyeT COCTOSHHE METPOJOTUUYECKOTO OO0ECHeueHusT B TOApa3/IeICHUN
METPOJIOTHUECKOH CITy>KObl OpraHU3aluH

3namu:
[1K-5.3/3u1 PacnpocTtpaHeHHbIE METOAMKHA  HWCCIAEAOBAHHMS  MHCTPYMEHTAJIbHBIX

MOTPENTHOCTEN s OLEHKH A()(PEKTUBHOCTH BBIOOpA TOW WM WHON TEXHOJOTHUU C
MOCJIEIYIONINM ITPUMEHEHUEM B MpodeCCHOHABbHOM chepe

Ymemns:

[1K-5.3/Ym1 BBINOTHATE TECTHPOBAHWE TEOAC3MYECKUX, (PoTOrpaMMeTpHUUIECKUX
cUCTeM, TPUOOPOB ¥ HHCTPYMEHTOB, a3podoTochéMounoro obopynosanus u ['HCC
Braoems:

T1K-5.3/HB1 HaBpikamu  skcmuryarauuu u HUCCIeI0BaHUA reoJIe3NUeCKUX,
ACTPOHOMUYECKUX, IpaBUMETPUYECKUX, (hoTorpaMMeTpUUECKUX npubOopoB,
WHCTPYMEHTOB U CHCTEM, a3pO(POTOCHEMOUYHOTO 000PYIOBAHHSL.



[TK-5.4 ToToBUT MOApAa3IEICHUs METPOIOTHYECKON CIy>KObl OPraHHU3AIMH K MPOXOKICHUIO
aKKpeAuTaIuu B 001acTu 00ecreueHns SANHCTBA U3MEPEHHM

3Hamo:

[1K-5.4/3u1 Metoas! 1 opraHu3alyy MOBEPOUYHBIX paboT

[1K-5.4/362 TpeboBaHusT HOPMAaTUBHBIX JOKYMEHTOB K OCHAIIEHHOCTH JIA0OpAaTOPUHU H

KBATM(UKAIIMA TIEPCOHAJIa IS BBITIOJIHEHUSI TEOJE3MUCCKUX padoT C 3asBIsIeMOM
TOYHOCTBIO

Ymemo:

[1K-5.4/Ym1 BbIMOTHATE UCCIENOBAHUA T'€OJAE3MUYECKUX, (POTOrpaMMeTpHUUIECKUX
cUCTeM, TPUOOPOB ¥ HHCTPYMEHTOB, a3podoTochéMounoro obopynosanus u ['HCC
[1K-5.4/Ym2 TloaroraBnvBarh MEPBUYHBIA MAKET JOKYMEHTOB Ha MpUOOPHI (Iacropra,
CBUJIETENLCTBA) [ MPEAOCTABIICHHS B POBEPSIOIINE OPTaHbI

Braoemy:

[1K-5.4/Hs1 Haubonee  pacmpocTpaHEeHHBIMH  METOIMKAMH  HCCIEIOBAHUS
MHCTPYMEHTAJBHBIX TOTPEIIHOCTEH TIeOAe3MUeCKUX, (OTOrPaMMETPHUYECKHX CUCTEM,
npuOOPOB U UHCTPYMEHTOB, a3podorochémounoro obopynosanust u THCC

[IK-5.5 OpranuzoBsiBaeT paboune MecTa B TOAPA3ACICHHH METPOJIOTHYCCKON CITYyKObI
OpraHu3aliuu

3namu:
[1K-5.5/3u1 [IpuHIUIIE OpraHU3auy MOBEPOYHBIX PaboT

Ymemns:

[TK-5.5/Yml Brimonuars MOBEPKHU u FOCTUPOBKH reoJIe3NYECKUX,
(bhOTOrpaMMETPHUECKUX CHUCTEM, TPUOOPOB M HMHCTPYMEHTOB, a’po(hOTOCHhEMOYHOTO
ob6opynosanus u [HCC

Braoems:

[1K-5.5/HB1 HaBbikaMu OKCITyaTallud W WCCJICIOBAaHUS HOBBIX T'€OJE3MUCCKUX,
ACTPOHOMUYECKHX, IPaBUMETPUYECKUX, (hoTorpaMmMeTpUIECKUX puOOPOB,
WHCTPYMEHTOB U CUCTEM, adPO(HOTOCHEMOYHOTO 00OPYIOBAHHS.

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIM I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI




ITK-5 Cnocoben
OpPraHU30BbHIBATh
METPOJIOTHYECKOE
obecrieucHue
MOAPA3AECIEHUN

I1oBEBIIIIEHHBIN

MK TIK-5.1 Opranu3oBsiBacT pabOTHI IO TOBEPKE
(kamuOpOBKe) CPENICTB U3MEPEHUH B TIO/IPA3/ICIICHUN

3HaTh:
[TK-5.1/311 YctpoiicTBO reone3nueckinx HHCTPYMEHTOB
ITK-5.1/312 [leprnoandHOCTH MTOBEPOK reOAe3NICCKUX
npuOOpPOB (TEOIOIUTOB, HUBEIUPOB, TAXEOMETPOB),
METOJIMKH TIOJIEBBIX TIOBEPOK (MCCIIeJOBaHUE
[WIMHIPHYECKOTO YPOBHS, KOJTUMAI[MOHHAS
HOTPELIHOCTb, U.T.A.), IEPEUYEHb METPOJIOTHUECKHUX
XapaKTEePUCTHK, MOJICIKALITUX KOHTPOITIO
ITK-5.1/313 MeToas! u cpencTBa U3MEpeHHIA

YMeTs:
[IK-5.1/YMm1 BeInonaHsaTh cOOp HOPMATUBHO-TEXHHUECKON
JOKYMEHTAITUH 110 METOIaM U CPEICTBAM
Tornorpado-reoge3nyeckux padbor
[1K-5.1/YM2 BbINOIHATE OCHOBHBIE TIOJIEBBIE TOBEPKU
reo/Ie3NYeCKUX HHCTPYMEHTOB, ONPEICIATh LICHY JEICHUS
YPOBHEH, Hccaen0BaTh paboTy KOMIIEHCATopa, BECTH
KYpHAI TOBEPOK

Bnanets:
[1K-5.1/HB1 HaBbikamu SKCIUTyaTaliiii HOBBIX
reoIe3NYECKUX, ACTPOHOMUYECKUX, TPABUMETPUUYECKHUX,
dboTorpaMMeTprIEeCKUX TPUOOPOB, HHCTPYMEHTOB H
cucTeM, a’dpodOTOCHEMOYHOTO 00OPYIOBAHHUS.

MK TTK-5.2 Opranu3oBsiBacT pabOTHI IO OOHOBIICHHUIO
3TaJIOHHOM 0a3bl, MOBEPOYHOTO 0OOPYIOBAHUS U CPENICTB
M3MEPEHUI

3HaTh:
[1K-5.2/3u1 MeToab! BEIIOIHEHUS T€0AE3UNUECKUX
M3MEPEHUI

VMeTs:
[1K-5.2/Ym1 BBIIONHATE CHCTEMATHA3AIIIIO
HOPMAaTHUBHO-TEXHUUYECKON JOKYMEHTAIMH 10 METO/IaM U
cpenctBam Tonorpado-reoie3ndecKux padboT

Bnanets:
[1K-5.2/HB1 HaBrsikamMu uccienoBaHNusI HOBBIX
reo1Ie3NYECKUX, ACTPOHOMUYECKUX, TPABUMETPUUYECKHUX,
dboTorpaMMeTpHUIECKUX TPUOOPOB, HHCTPYMEHTOB H
cucTeM, a’dpodOTOCHEMOYHOTO 00OPYIOBAHHUS.

NJK T1K-5.3 AHaIM3UpyeT COCTOSTHUE METPOJIOTHYECKOTO
o0ecrievyeHus B MOAPa3AeICHUH METPOJIOTHUECKON
CITY>OBI OpTraHU3aINI

3HaTh:
[1K-5.3/3u1 PacnipocTpaHeHHBIE METOAMKHN UCCIICIOBAHUS
WHCTPYMEHTAIBHBIX TIOTPEITHOCTEH ISl OLICHKH
3¢ pexkTHBHOCTH BHIOOpA TOW MIJIM MHOM TEXHOJIOTHH C
MOCJIEAYIONIUM TPUMEHEHUEM B PO eCCHOHATBHON

chepe




YMeTs:
[IK-5.3/YM]1 BBINOAHATH TECTUPOBAHUE I'€OIE3UUECKUX,
(oTorpaMMeTpUUECKUX CUCTEM, IPUOOPOB U
UHCTPYMEHTOB, a3p0(OTOCHEMOUHOTO 000PYIOBAHUS U
I'HCC

Bnagers:
[TK-5.3/HB1 HaBbikamu 3KCIITyaTallii U UCCIICTOBAHUS
re0/Ie3NYECKUX, ACTPOHOMUYECKHIX, IPABUMETPUUYECKUX,
(doTorpamMmeTpuUeCcKIX MPUOOPOB, UHCTPYMEHTOB U
cucTeM, a3po(hOTOCHEMOYHOTO 000PYIOBAHHUS.

WK ITK-5.4 T'oToBUT noApa3aeineHns METPOIOrHUYECKOI
CIIy>KOBI OpraHu3aluy K IPOXOXKICHNUIO aKKPEIUTAIINH B
oOnacT oOecrieyeHHs eAMHCTBA U3MEPEHU I

3HaTh:
[1K-5.4/3u1 Metoas! 1 opraHu3alyy MOBEPOUYHBIX paboT

[1K-5.4/3u2 TpeGoBaHus HOPMATHUBHBIX JOKYMEHTOB K
OCHAIICHHOCTH J1a00paToOpuH U KBaTH(PUKALIMYU ITepcoHaia
JUTSL BBITIOJTHEHUS T€0JIC3UYECKUX PaboT ¢ 3asBIsIeMOi
TOYHOCTBIO

YMeTs:
I1K-5.4/YMm1 BBIIOIHATE HCCIIENOBAHKS TE€ONE3NYECKUX,
(doTorpaMMeTpUUECKUX CUCTEM, TPUOOPOB U
UHCTPYMEHTOB, a3p0(OTOCHEMOUHOTO 000PYIOBAHUS U
I'HCC
[TK-5.4/¥YM2 TloaroraBnuBarh MEPBUYHBIHN IMaKeT
JOKYMEHTOB Ha MPUOOpPHI (IacropTa, CBUACTENbCTBA) IS
NPEAOCTABICHUS B IPOBEPSIIOIINE OPTaHbl

Bnanets:
[1K-5.4/HB1 HaubGomnee pacnpocTpaHeHHBIMUA METOITUKAMH
UCCJIEJIOBAHUS HHCTPYMEHTAIBHBIX MOTPEIIHOCTEMN
reoie3n4ecKux, (POTOrpaMMEeTPUYECKUX CUCTEM,
pUOOPOB M HHCTPYMEHTOB, a3p0(POTOCHEMOTHOTO
ob6opynosanus u [HCC

MK TIK-5.5 OpranuzoBsiBaeT paboune Mecra B
NoApa3AeICHUN METPOJIOTHYECKOM CITYKObl OpraHu3aluu

3HaTh:
[1K-5.5/3u1 [IpuHIunsl OpraHu3aliyi MOBEPOUYHBIX pabOT

YMerTsb:
[1K-5.5/YMm1 BoIMOaHATE TOBEPKU U FOCTHPOBKH
reoie3n4ecKux, (POTOrpaMMETPUYECKUX CUCTEM,
pUOOPOB M HHCTPYMEHTOB, a3p0(POTOCHEMOTHOTO
ob6opynosanus u [HCC

Bnanets:
[1K-5.5/HB1 HaBbikamu 3KCTUTyaTaIliy ¥ UCCIICIOBAHUS
HOBBIX I€0JIE3UYECKUX, ACTPOHOMHUECKUX,
rPaBUMETPUIECCKHX, (POTOTPAMMETPHIECKUX TIPUOOPOB,
MHCTPYMEHTOB U CHCTEM, a3pO(POTOCHEMOYHOTO
00opymoBaHus.




bazosniit

MK TIK-5.1 Opranu3oBsiBacT pabOTHI IO TOBEPKE
(kamuOpOBKe) CPENICTB U3MEPEHUH B TIO/IPA3/ICIICHUN

3HaTh:
[TK-5.1/311 YctpoiicTBO reone3nueckinx HHCTPYMEHTOB
ITK-5.1/312 [leprnoandHOCTH MTOBEPOK reOAe3NICCKUX
npuOOpPOB (TEOIOIUTOB, HUBEIUPOB, TAXEOMETPOB),
METOJIMKH TIOJIEBBIX TIOBEPOK (MCCIIeJOBaHUE
IIJIMHIPUYECKOTO YPOBHS, KOJUTMMAITUOHHAs
HOTPEIIHOCTb, U.T.J1.), IEPEYCHb METPOIOTHUECKUX
XapaKTEPUCTHUK, TOMATIEKAIINX KOHTPOIIIO
ITK-5.1/313 MeToas! u cpencTBa U3MEpeHHIA

YMeTs:
[IK-5.1/YMm1 BeInonaHsaTh cOOp HOPMATUBHO-TEXHHUECKON
JOKYMEHTAIIMH 110 METO/IaM U CpeJICTBAM
Tornorpado-reoge3nyeckux padbor
[1K-5.1/YM2 BbINOIHATE OCHOBHBIE TIOJIEBBIE TOBEPKU
reo/Ie3NYeCKUX HHCTPYMEHTOB, ONPEICIATh LICHY JEICHUS
YPOBHEH, Hccaen0BaTh paboTy KOMIIEHCATopa, BECTH
KYPHAJI TIOBEPOK

MK TTK-5.2 Opranu3oBsiBacT pabOTHI IO OOHOBIICHHUIO
3TaJIOHHOM 0a3bl, MOBEPOYHOTO OOOPYIOBAHUS U CPENICTB
M3MEPEHUI

3HaThb:
[1K-5.2/3u1 MeToab! BEIIOTHEHUS T€0AE3UNUECKUX
M3MEPEHUI

VMeTs:
[1K-5.2/YMm1 BEBIIONHATE CUCTEMATHA3AIINIO
HOPMAaTHUBHO-TEXHUUYECKON JOKYMEHTAIMH 10 METO/IaM U
cpenctBam Tonorpado-reoie3ndecKux padboT

NJK T1K-5.3 AHaIM3UpyeT COCTOSTHUE METPOJIOTHYECKOTO
o0ecrievyeHus B MOAPa3eICHUH METPOJIOTHUECKOM
CITY>KOBI OpTraHU3aII

3HaTh:
[1K-5.3/3u1 PacnipocTpaHeHHBIE METOAMKHN UCCIICIOBAHUS
MHCTPYMEHTAJIbHBIX OTPEITHOCTEH JUIsl OLIEHKU
3¢ pexkTHBHOCTH BHIOOpA TOW MIJIM MHOM TEXHOJIOTHH C
MOCJIEAYIONMM IPUMEHEHHEM B IIpoecCHOHAIBHOM
chepe

YMeTs:
[TK-5.3/¥YM1 BBINONHATE TECTUPOBAHUE TEOIC3UUECKHUX,
(doTorpaMMeTpUUECKUX CUCTEM, IPUOOPOB U
UHCTPYMEHTOB, a3p0(OTOCHEMOUHOTO 000PYIOBAHUS U
I'HCC




WK ITK-5.4 T'oToBUT nOApa3aeNeHns METPOIOrHUECKOI
CIIy>KOBI OpraHu3aluy K IPOXOKICHNUIO aKKPEIUTAINH B
oOnacT oOecrieyeHus eAMHCTBA U3MEPEHUI

3HaTh:
[1K-5.4/3u1 Metoas! 1 opraHu3anyy MOBEPOUYHBIX paboT

[1K-5.4/312 TpeGoBaHus HOPMAaTHUBHBIX JOKYMEHTOB K
OCHAIICHHOCTH J1a00paToOpuH 1 KBaTH(PUKALIMU ITepcoHaia
JUTSL BBITIOJTHEHUS T€0/IC3UYECKUX PaboT ¢ 3asBIsieMOi
TOYHOCTBIO

YMeTs:
I1K-5.4/YMm]1 BBIIOIHATE HCCIIENOBAHNS TE€ONE3NYECKUX,
(oTorpaMMeTpUUECKUX CUCTEM, TPUOOPOB U
UHCTPYMEHTOB, a3p0(OTOCHEMOUHOTO 000PYIOBAHUS U
I'HCC
[TK-5.4/¥YM2 TloaroraBnuBarh MEPBUYHBIN IMaKeT
JIOKYMEHTOB Ha IpUOOpPHI (ITaciopTa, CBUIETEIIbCTBA) JITIs
MPEIOCTABICHHUS B IPOBEPSIONINE OPTraHbI

MK ITK-5.5 OpranuzoBsiBaeT paboyne MecTa B
MOJpa3IeIeHUH METPOIOTHUECKO CITy>KObl OpraHU3aluu

3HaTh:
[1K-5.5/3u1 [IpuHIUIIEI OpraHu3auy MOBEPOYHBIX PaboT
YMeTs:
[IK-5.5/YM1 BBINOAHATH HOBEPKHU U FOCTHPOBKHU
re0/Ie3NYECKUX, OTOrPaMMETPHUUECKUX CUCTEM,
npuOOPOB U MHCTPYMEHTOB, a3p0(hoTOCHEMOUHOTO
obopynosanust u [HCC

[Toporossiii

MK TIK-5.1 Opranu3oBsiBacT pabOTHI IO MTOBEPKE
(kamuOpOBKe) CPENICTB U3MEPEHUI B TIO/IPA3/ICIICHUN

3HarTh:
[TK-5.1/311 YctpoiicTBO reone3nueckinx HHCTPYMEHTOB
ITK-5.1/312 [leprnoandHOCTH MOBEPOK reOAe3NICCKUX
puOOpPOB (TEOIOIUTOB, HUBEIUPOB, TAXEOMETPOB),
METOJIMKH MOJIEBIX MOBEPOK (MCCIIEI0BAaHNE
[WIMHPHYECKOTO YPOBHS, KOJTMMAI[MOHHAS
MOTPEUTHOCTb, U.T.]1.), IEPEYCHb METPOJIOTUYECKUX
XapaKTEePUCTHK, MOJICIKAITUX KOHTPOITIO
[TK-5.1/313 MeToas! u cpecTBa U3MEpEeHHIA

MK TTK-5.2 Opranu3oBsiBacT pabOTHI IO OOHOBIICHHUIO
3TaJIOHHOM 0a3bl, MOBEPOYHOTO 0OOPYIOBAHUS U CPENICTB
M3MEPEHUI

3HAaTh:
[1K-5.2/3u1 MeToab! BEIIOIHEHUS T€0AE3UNUECKUX
M3MEPEHUI




MK ITK-5.3 Ananu3upyer COCTOSTHUE METPOJIOTUYECKOTO
oOecrieyeHus B TIOIpa3ieJICHUN METPOJIOTHUECKOM
CITy’kObI OpraHu3aluu

3HaTh:
ITK-5.3/311 PacnipocTpaneHHBIE METOAUKH HCCIIEIOBAHUS
WHCTPYMEHTAJLHBIX TIOTPEITHOCTEH [Tl OIICHKH
3¢ GEKTUBHOCTH BBIOOpA TOW WIIM WHOU TEXHOJIIOTHH C
MOCJICAYIOIUM IPUMEHEHHEM B TIPO(eCCHOHAIBHOM

cthepe

NJK T1K-5.4 ToroBUT noapa3aeaeHusi METPOIOTUYECKON
CITY>KOBI OpTraHU3aIMH K TTPOXOXKICHUIO aKKPEIUTAIIUN B
obacTu o0ecriedeHus: eAMHCTBA U3MEPEHUI

3HaTh:
[1K-5.4/3u11 MeToasl u opraHu3aIiuy MOBEPOYHBIX pabOT
[1K-5.4/362 TpeGoBaHusI HOPMATUBHBIX JTOKYMEHTOB K
OCHAIIICHHOCTH JIA00PAaTOPUH U KBATH(UKAIIMH ITepCOHATa
JUTSI BBITIOJTHEHUSI T€0JIe3UYECKUX paboT C 3asBIsieMOn
TOYHOCTBIO

MK ITK-5.5 OpranuzoBsiBaeT paboyue MecTa B
MOJpa3/IeIeHUH METPOJIOTHUECKO CITy>KObl OpraHU3aluu

3HaTh:
[1K-5.5/3u1 [IpuHIUIEI OpraHu3ayuy MOBEPOYHBIX PaboT

3. [IIxajga oneHuBaHUA

OrueHka

Kpurepuu onennBanus (nepeuess copmupoBaHabix MIK/3YB)

3auTeHo

[1K-5.1 Opranu3oBbiBaeT pabOThI O MOBEPKE (KaTMOPOBKE) CPECTB
WU3MEPEHUH B IIOAPA3IEICHUN
[IK-5.1/383 Metoas! U cpelcTBa U3MEPEHUI
[TK-5.1/312 [leproandHOCTh MOBEPOK I'€0Ie3UYECKUX TPUOOPOB (TEOI0TUTOB,
HUBEJIUPOB, TAXEOMETPOB), METOIMKHU TIOJIEBBIX TOBEPOK (HCCIeI0BaHNE
IIJIMHIPUYECKOTO YPOBHS, KOJUIMMAIIMOHHAS! TOTPEIIHOCTD, U.T.11.), IepeuyeHb
METPOJIOTHUECKUX XapaKTEPUCTHK, MOICKALITIX KOHTPOIIIO
[TK-5.1/311 YctpoiicTBO reone3nueckinx HHCTPYMEHTOB

[TK-5.2 OpranuzoBsiBaeT pabOThI IO OOHOBJICHUIO STATOHHOW 0a3kbl,
MIOBEPOYHOTO 0OOPYIOBAHUS M CPEJCTB U3MEPEHUI
[TK-5.2/311 MeTonp! BBIITOHEHUS T€0Ie3NUECKIUX U3MEPEHHIA

[1K-5.3 AHanu3upyeTr COCTOSTHHE METPOJIOTHIECKOTO 00CCIICUCHHS B
MOJpa3IeIeHUH METPOIOTHUECKO CITy>KObl OpraHU3aluu
[1K-5.3/3u1 PacnipocTpaHeHHBIE METOAMKHN UCCIIEIOBAHUS HHCTPYMEHTATBHBIX
MOTPEITHOCTEH 151 O1leHKH (D (PEKTUBHOCTH BHIOOpA TOM MIIM WHOM TEXHOJIOTHH C
MOCJIEAYIONINM TPUMEHEHUEM B TpodeCCHOHANbHOM chepe




[1K-5.4 ToToBUT monpa3ieneHuss METPOIOrMYECKOM CITyKObl OpraHu3aluu
K IIPOXOXKJICHUIO aKKPEIUTAIIMH B 00J1acTH 00eCTIeYeHHs eIMHCTBA U3MEPEHUI
[1K-5.4/3u1 Metoas! 1 opraHu3anyy MOBEPOUYHBIX paboT
[1K-5.4/312 TpeGoBaHus HOPMAaTHUBHBIX JOKYMEHTOB K OCHALIICHHOCTH
n1abopaTopuu U KBaJU(PHUKALMU TIEPCOHANA JJISl BBITOTHEHUS T€0e3UUYECKIX
paboT ¢ 3asABISIEMON TOYHOCTHIO

[1K-5.5 OpranuzoBbsiBaeT pabovre MecTa B MoApasaeicHuN
METPOJIOTHUECKOMN CITy>KObI OpraHu3aluu
[1K-5.5/3u1 [IpuHIUIE OpraHu3ayuy MOBEPOYHBIX PaboT

He 3aureno Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns ®dopma koHTPOIIs/O1IEHOYHOE CPENCTBO

Texymuii koHTposib  |[IMChbMEHHBIH Onpoc

[TpomesxyTouHas KontponbsHas pabora
aTTecTanus 3auer
Bua koHTpOJISI/ HCOIB3yeMble
Ne HaumeHoBanue pasiea Kourtposupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K T . TIpoMexyT.
eKymHH arTrecranus
1 |OcHOBHBIE TOHATHS U 3aKOHBI [TIK-5.1 TIK-5.2 |IIuceMeHHBII onpocC 3auer
T€OMETPUYECKON ONTUKHU I1IK-5.3 TIK-5.4
[1K-5.5
2 |Teopus uaeansHoit ontuyeckoit  |IIK-5.1 T1IK-5.2 |[IucbmenHsI ompoc 3auer
CHUCTEMBI [IK-5.3 TIK-5.4
[IK-5.5
3 |ImadparMbl B ONTHYECKUX [TIK-5.1 TIK-5.2 |IIuceMeHHBII onpocC 3auer
cucTeMax [TK-5.3 TIK-5.4
[1K-5.5
4 |Tunossie ontuueckue cucrembl  |IIK-5.1 T1IK-5.2  |[IucbmenHBI ompoc 3auer
[IK-5.3 TIK-5.4
[IK-5.5
5 |Ontudeckue getanu [TIK-5.1 TIK-5.2 |IIuceMeHHBII onpocC 3auer
[TK-5.3 TIK-5.4
[1K-5.5

5. Ilopsaaok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXYTOYHOM aTTecTaluy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLUN».
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTelbHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMSA
«MOCKOBCKHMI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».




IIpomescymounas ammecmayus: 3auem, 3-s 1eMHAsA CECCUsL.

[Tpu mpoBeneHUHN MPOMEXYTOUHOW aTTECTAINH, IPUMEHSETCS cpeHee apru(pMeTnyeckoe 3HAYCHUs
OLICHOK, IOJYYCHHBIX 3a KaXIbI 3J€MEHT OLEHHBAHUS, YKa3aHHBIA B Owiere (BOMpOC M JBa
NPaKTUYEeCKUX 3adaHus). MToromas oOIEHKa MO AMCUUIUIMHE (MOIYINIO) PAcCUUTHIBAeTCA Kak
OTHOUICHHE CYMMBI OIICHOK, IOJIY4EHHBIX OOydaeMbIM 3a KaXAblii BONPOC U 3aJaHUs B
Ounere(Borpoc U 2 3a7aHus, Jajee -3JEeMEHT KOHTPOJIS) MOJeIEHHOE Ha KOJMYECTBO MOTYYEHHBIX
orieHOK (3). IIpu mpoBeeHNH OLIEHUBAHUS 110 BOIIPOCAM M 33/IaHUSM, YKa3aHHBIM B OWJIETe, B X0/
IIPOMEKYTOYHOM aTTeCTALMH, IIPEIIOAAaBATEIb MOKET YUUTHIBATh PE3YJIBTATHI TEKYIETO0 KOHTPOIISA

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Ocnosnvie nonamus u 3aKOHbL 2e0MEMPUYECKOU ONMUKU
Konmponupyemwie H/IK: TIK-5.1 IIK-5.2 IIK-5.3 IIK-5.4 I[IK-5.5

Tema 1.1. Onmuueckoe uznyuenue. Ilapamempul u xapaxmepucmuku 801H08020 npoyecca. Bonnosas
noeepxuocme u 2eomempuyeckui ayy. Ilyuxu nyuei. [Ipeomemnas mouka u ee uzodpadicenue.
Llenmpuposannas onmuueckas cucmema, ONMUYeCKas oOcCb, KoopouHamvl Jayua. Ilpaeuna
obosnauenu u 3Hakos. (OcHOGHblE 3aKOHLL 2eomempuyeckou onmuxu. Illonnoe enympennee
ompaoicenue. IIpunyun @epma.

dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIN ompoc

Bomnpocsi/3ananus:

1. 1.Ha3oBuTE OCHOBHBIE 3aKOHBI T€OMETPUUECKOIN ONTHKH.

2.ChopmynupyiTe 3aKOH MPETOMIICHUS.
3.ChopmynupyiiTe 3aKOH OTPAKCHHUS.
4.Taiite popmymy a1t aDCOTIOTHOTO MOKA3aTeNsl IPETOMIICHUS CPEJIbI.
5.JlaitTe onpenesieHrue ONTUHYECKON OCH.
6./laiiTe onpeeeHne TeOMETPUIECKOTO JIyda.
7. Conpsi>KEHHbIE TOUYKH (TUIOCKOCTH, OTPE3KH).
8. O003HaYeHNE CONPSIKEHHBIX TOUEK, OTPE3KOB.
9. HanpaBneHue pacipoCTpaHEHUs CBETA, IPUHATOE B TEOMETPU-YECKON ONTHKE.
10. 3annuit pokyc, nepennuii pokyc. Onpenenenue, 0603HaYCHHE.
11. Ilepenusis u 3aaHss TIIABHBIE TIOCKOCTH.
12. Tlepenusiss u 3aaHAs TIaBHble ToukH. DOKycHble pac-ctostHusA. Omnpenenenue, 0003HaYCHHUE.
HapucoBath JIMH3y, IOKa3aTh Ha PUCYHKE 3a7HEe U nepenHee (GOKyCHOE pacCTOsHUE, NMEepeIHUN U
3aHUN (POKATBHBINA OTPE3KH.
13. Paguyc cdepuueckoil MOBEpXHOCTH: ONpeesieHne, o0o3Hayenue. [loka3zarh Ha prCyHKE.
14. Crpenka nporuba chepuyeckoii noBepxaoctH. [lokazars Ha puCyHKe.
15. IlpaBuio 3HaKOB AJis OTPE3KOB

Pazoen 2. Teopusa udeanvHoit onmuyecKkoil cucmemol
Koumponupyemwie U/IK: 1IK-5.1 I1K-5.2 [IK-5.3 I[IK-5.4 [IK-5.5

Tema 2.2. Hoeanvuaa onmuueckas cucmema u ee ceoticmea. Jlunetinoe ygenuuenue. Kapounanvhoie
MOYKYU, 21asHble U (POKATbHbIe NIOCKOCMU, UX ceoticmed. DoKycHble paccmosHus U QoKaibHble
ompesku. beckoneuno monkue aunzbl u Komnowewmwvl. Onmuueckas cuna. Ilocmpoenue
uzoopaxcenus. @opmynvt Hotomona, Iaycca u npousgonvhvlx maH2enco8 OJis CONPAHCEHHBIX MOUeK
u ompesKkos. Yeenuuenus uUOeanvHOU cucmemsvl (IUHEUHOe, Y2n080e, NPOOONbHOe, BGUOUMOE).
Jeyxxomnonenmuvie cucmemvl. KapounanvHvle snemenmsl, onmuueckuti unmepsan. Yacmuuvle
ciyuau  cucmem U3 08yX KOMHOHEHMOG: meneckonudeckue cucmemvl Kennepa u Tanunes,
onmuueckas cucmema MUKpoCKona, meieoobeKxmus

®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [TnchkMeHHBIN ompoc
Bonpocsi/3ananus:



1. 1. UneanbHast onTHYECKasi CHCTEMA: OIIPEIEIEHUE, OCHOBHBIE TIOJIOKECHHUS.
2. @opMysbl IS CONPSDKEHHBIX TOYeK Ha ocu: ¢opmynsl ['aycca (ams cucTeMbl B BO3AyXE) U
HeroToHa.
3. JIuHeliHOE yBEIUYEHNUE.
4. YrioBoe yBeIM4YeHHUE. Y3JI0BbIE TOUKH.
5. Buaumoe yBenuyeHue.
6. Ilepeuncinre KapaAuHaJIbHBIE TOUKH ONTHYECKON CUCTEMBI.
7. Kax cBsi3aHbl M1y co00# nepeaHee U 3a7Hee POKYCHBIE PACCTOSHUS JIJIsl CHCTEMBI B BO3IyXe?
8. Kaxoii pacuer Hayio caenarb, 4TOOBI ONPENENUTh (POKYCHOE PACCTOSIHUE CHCTEMBI?

Pazoen 3. /luaghpazmel 6 onmuueckux cucmemax
Koumponupyemwie U/IK: 11K-5.1 I1K-5.2 [IK-5.3 I[IK-5.4 [IK-5.5

Tema 3.3. Buowvl ouagppaem. Anepmypras ouagpazma, 6X00HOU U 8bIXOOHOU 3pauKU. AnepmypHuiil u
enagnulil ayyu. Omuocumensrnoe omeepcmue u yucnoeas anepmypa. Ilonesas ouaghpazma. Yenoegule
U IUHeUHbLe NOJAL.

dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIH ompoc

Bomnpocsi/3ananus:

1. 1. Aneprypnas nuadpparma. OnpeneneHue.

. Bxonnoit 3padok. Onpenenenue. O603HaueHUE JUAMETPa BXOI "HOTO 3payKa.
. Beixonnoii 3padok. Onpenenenne. O003HaUeHNE TUaMeTpa BHIXOJHOTO 3payka.
. AniepTypHbIii 1yu (onpeneneHue).
. ATIepTypHBIii yToJ B IPOCTPAHCTBE MPEIMETOB (OmpeeneHue, 0003HaueHuE).
. Hucnoas anepTypa B IPOCTPAHCTBE MPEAMETOB: 0003HaYe "HHE, OIpEIeTICHHE.
. OTHOCUTENBHOE OTBEPCTHE.
. ['eomeTrpuueckas cerocuna.
9. I'maBHbIi1 1yu. [loneBoii my4yoK J1yden.
10. YTo Takoe «11051€e CUCTEMBI» B IPOCTPAHCTBE IPEAMETOB?
11. IToneBas auadparma: onpeneseHue, e pacnoIoKeHHe.
12. JIuneitHOE MOJIe ONTUYECKON CUCTEMBI B IPOCTPAHCTBE MPEAME "TOB.
13. YrnoBoe 1nosie onTUYeCKON CUCTEMBI B IPOCTPAHCTBE IIPEL "METOB.
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Pazoen 4. Tunoevie onmuueckue cucmemot
Konmponupyemwie H/IK: TIK-5.1 IIK-5.2 IIK-5.3 IIK-5.4 I[IK-5.5

Tema 4.4. Cmpoenue enaza. Cxemamuyeckui 21a3 u e20 OCHOBHbvle Xapakmepucmuxu. bausxcnas u
O0anbHAS MOYKA BUOEHUS, AKKOMOOAayus U aoanmayus 21a3a, paspeuanujds cnocoOHOCmb,
paccmosiHue Haunyuue2o 3peHus. Obdvekmue u e2o xapaxmepucmuku. Jlyna (oxynap). Jlunetinoe
noie, uOUMoOe YyeeiuueHue JYyNbl. 3pumenvHas mpyoa (menecKkonudeckdas cucmema), 6UOUMoe
yeenuuenue. Onmudeckas cucmema MUKpPOCKONA, GUOUMOE YeluyeHue

dopma KOHTPOJIs1/0LIeHOYHOE cpelicTBO: [IMchbMeHHBIN ompoc

Bomnpocsi/3ananus:

1. 1. TeneckonuuecKue CUCTEMBI.
. 3purenbHas TpyOa Kemnepa. OrpannueHue my4ykoB JTydei.
. OnTruyeckast cucTeMa MUKPOCKOIIA.
. OrpanuyeHue My4KoB JIyueil B OTCYETHOM MHUKPOCKOIIE.
. OrpannyeHue My4KoB JIyueil B BUSUPHOM MHKPOCKOIIE.
. TeneoOobekTUB.
. @otorpaduueckuii 00beKTUB. OrpaHUYEHHUE TyYKOB JTy4eH.
. OrpanuyeHue My4KoB JIyuel B JyTie.
. Konmmumarop.

O 00 1 O\ LD W IN

Paszoen 5. Onmuueckue oemanu



Konmponupyemvie /K TIK-5.1 IIK-5.2 IIK-5.3 IIK-5.4 I[IK-5.5

Tema 5.5. Jlunzwi, naockonapannenvbHvle NIACMUHBI, OMPANCAMENbHLIE NPUSMbL, NPUSMEHHbLE
cucmembl, KIUHbs, niockue u cghepudeckue zepkana. Onmuueckue mamepuansl. Ilocmpoenue xooa
YA 8 ONMUYECKUX 0emansix.

®dopma KOHTPOJISI/OTICHOUHOE CpeaCcTBO: [InchkMeHHBIN ompoc

Bonpocsi/3ananus:

1. 1. JIugza. Buaer nun3.

2. TlonmoxuTenbHas JHMH3a: HapUCOBaTh, IMOKa3aTh IepenHee M 3aaHee (POKyCHbIE pPacCTOSHUSA,
MePEHUN 1 3aAHUI (POKATBHBIE OTPE3KH.
3. OrpunarenpHasi JMH3a: HapHCOBaTh, IOKa3aTh MepeAHee M 3aiHee (DOKYCHBIE PACCTOSIHHS,
MIePETHUN 1 3aAHUI (POKATBHBIE OTPE3KH.
4. Kak 1o BHEIIHEMY BUy OTJIMYUTH MOJIOKUTEIIBHYIO JJUH3Y OT OTPULIATEIILHOM?
5. OTpakaTenbHble IPU3MBI: ONpEeIeHNe, Ha3HAYeHUE, 0003HAYCHHUS.
6. [InockonapanienbHas MIacTUHA.
7. Ontnueckuid knuH. @opmyna kinuHa. [Ipumenenne. Haznauenue.
8. 3epkaina. Tunesl 3epkai. [Ipumenenue.

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

3-a nemuss ceccus, 3auem
Konmponupyemwie /K TIK-5.1 IIK-5.2 IIK-5.3 IIK-5.4 I[IK-5.5
Bomnpocei/3ananus:
1. CmocobeH opraHr30BBIBATH METPOJIOTHYECKOE 0OeCIIeueHrne Mopa3IeICHHIA

1.HazoBuTE OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONITUKH.

2.ChopmynupyiiTe 3aKOH MPEITOMIICHHUS.

3.ChopmynupyiiTe 3aKOH OTpaKCHHSI.

4. Jlaiite popmymy st aDCOTIOTHOTO IMOKA3aTEIIs MPEJIOMIICHUS CPEJIbI.

5.JlaitTe onpenesieHre ONTUYECKON OCH.

6.JlaiiTe onpenesieHre TeOMETPUUECKOTO JIyya.

7. ConpsbKeHHBIE TOYKH (TUIOCKOCTH, OTPE3KH).

8. O603HaUCHHE COMPSIKEHHBIX TOYEK, OTPE3KOB.

9. HanpaBieHue pacnpoCTpaHEHHUs CBETA, IPUHITOE B TEOMETPHU-UYECKOM ONTHKE.

10. 3agnawmii Gokyc, nepeaanit poxyc. OnpeneneHue, 0003HAUCHUE.

11. Ilepenuss v 3a1HsIs TJIaBHBIE TUIOCKOCTH.

12. Tlepennsis m 3amHsAs IaBHbIe Toukd. DOKycHBIE pac-ctosHms. OmnpenencHue, 0003HAUYCHHE.
HapucoBath n1H3y, OKa3aTh Ha pUCYHKE 3a/lHEE U InepenHee (POKyCcHOe pacCTOsSHUE, MEepeaHU U
3aIHANA (POKATBHBIA OTPE3KH.

13. Paguyc cdepudeckoil MOBEepXHOCTH: OnpeesieHrne, o0o3HaueHue. [lokasars Ha puCyHKe.

14. Ctpenka mporuba chepudeckoit moBepxHocTH. [loka3aTs Ha pUCyHKe.

15. IlpaBuio 3HaKkoB Jig OTpe3KoB. [1oka3aTh OTpe3Ku HA PUCYHKE.

16. IIpaBuio 3HakoB A yrioB. [loka3zaTe Ha pUCYHKE YIJIbI TAACHUS U MPEITOMIICHUS.

17. OnTryeckas cuiia CUCTEMBI.

18. Ha pucyHnke mokaszatb NepeaHUN W 3aHUI OTPE3KH, ONPEACIISIONINE MOJI0KEHHE MpeaMeTa 1
M300paxKeHHsI OTHOCUTEIHHO BEPILIMH OBEPXHOCTEH.

19. UneanwpHas onTHYecKasi CUCTEMa: ONpeIeSICHHE, OCHOBHBIE MTOJIOKEHHUS.

20. ®opmysbl IS COMPSDKEHHBIX To4YeK Ha ocu: dopmynbl [aycca (st cucTeMbl B BO3IyXe) H
HeroToHa.

21. JIluneitHoe yBeIUYECHHE.

22. YIIoBo€ yBEJIMYECHHUE. Y3IIOBbIE TOUKH.

23. Bunumoe yBeaudeHuUE.

24. Tlepeuncnure KapAUHAIbHBIC TOUKU ONTUYECKOW CUCTEMBI.



25.
26.
27.
28.
29.
30.
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
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Kak cBsizanbl Mexay co0oif epenHee 1 3aHee (POKYCHbBIE pacCTOSHUS AJIl CUCTEMBI B BO3ayxe?
Kaxoii pacuer Haso crienarh, 4TOOBI ONMPEACTUTh POKYCHOE PACCTOSTHHE CHCTEMBI?
AneprypHas quadparma. OnpeerneHue.

Bxomnoii 3pauok. Onpenenenue. O603HauUeHNE JUaMETpa BXOA "HOTO 3pavKa.
Brixoanoii 3padok. Onpenenenue. O603HaueHHE JUAMETPa BBIXOJHOTO 3pavyKa.
ATmiepTypHBIii Ty4 (OmpenescHue).

. ATIepTYpHBII yroi B IPOCTPAHCTBE MPEAMETOB (OmpeneseHne, 0003HaYCHHE ).
UYucnoBas anepTypa B IPOCTPAHCTBE MPEAMETOB: 0003HAYE "HUE, OIPEICICHHUE.
OTHOCUTENBHOE OTBEPCTHE.

['eomeTpuueckas cBeTocuIa.

I'maBubIii my4. [ToneBoi my4ok aydeil.

UTo Takoe «I1oje CUCTEMBbD» B IPOCTPAHCTBE MPEIMETOB?

[ToneBas auadparma: onpeeseHue, ee pacnoiokeHue.

JIuHeitHOe ToJie ONTHUYECKON CUCTEMBI B IPOCTPAHCTBE MPEIME "TOB.

VYroBoe nosie ONTHYECKOM CUCTEMBI B IPOCTPAHCTBE MPEAMETOB.
Teneckonuueckue CUCTEMBI.

3purenbHas TpyOa Kemnepa. OrpaHndeHue my4ykoB JIydei.

OnTHueckas cucreMa MUKpPOCKOTa.

OrpannyeHue My4YKOB JTIy4eil B OTCYETHOM MUKPOCKOTIE.

OrpanvyeHne My4YKoB JIy4ed B BUBHPHOM MHUKPOCKOIIE.

TeneoObEeKTHB.

dororpaduueckuii 00bekTHB. OTpaHUYEHUE TTyYKOB JTyUeH.

OrpaHvyeHHe My4YKOB JIy4eH B JyTI€.

Komnmumarop.

JInuza. Bunel auns.

. [lonoxkurtenbHass MWH3a: HApUCOBaTh, MOKa3aTh IepenHee U 3aqHee (OKYCHbIE pPaCCTOSHUS,

MePETHUN 1 3aAHUI (POKATBHBIE OTPE3KH.
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. OTpuuarenpHas JHMH3a: HApHCOBaTh, MOKa3aTh IepelHee W 3aaHee (OKYCHbIE PACCTOSIHHUS,

MePETHUN 1 3aAHUI (POKATBHBIE OTPE3KH.
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. Kak no BHemHeMy BUy OTVIMYUTH MOJOKUTEIBHYIO JTUH3Y OT OTPULIATENIbHOM?
. OTpakaTenbHble IPU3MBI: ONpEeIeHNEe, Ha3HAaYeHUE, 0003HAYCHHUS.

. [InockonapaienbHast MiIacTHUHA.

. Ontnyeckuit kiuH. @opmyina kinuHa. [I[pumenenue. Haznauenue.

. 3epkaina. Tunel 3epkai. [Ipumenenune
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