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)

['eonesnueckuii hakynpreT
Kadenpa reogesun

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 15 mast 2026 T.

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

«b1.0.08.02 TEOAE3NYECKOE UHCTPYMEHTOBEJIEHUE»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CnenuanbHocts: 21.05.01 Ilpuknagnas reone3us

Hampasinennocts(ipoduiie) moarotoBku: MHkeHepHas reoae3us

KBanudukanms (cTerneHp) BHITYCKHUKA: HHKCHEP-TCOAC3UCT
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 5 ner

O0beM: B 3aUETHBIX €OUHUIAX: 4 3.€.
B aKaJIeMHUYeCKuX yacax: 144 ak.4.

Mocksa, 2026



Pa3padoruukmu:
HouenTt xadenpst ['eonesuu, k.H., noueHtT Haiinenko B. H.

@DoH/T OLICHOYHBIX CPEJICTB MO AUCIUIUTHMHE (MOIYJII0) COCTABIICH B COOTBETCTBHH C TPEOOBAHHUSIMU
OI'OC BO no cnemmansHoctu 21.05.01 IlpuxnagHas reones3usi, YTBEPKACHHOTO MNPHUKA30M
Muno6pnayku ot 11.08.2020 Ne 944

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

[IK-6 CrocobeH opraHuW30BBIBaTh XpaHEHHUE, OKCIUTyaTalluio, TPaHCIOPTUPOBKY CPEICTBA
M3MEPEHH, OCYLIECTBISITh METPOJIOTHUECKOe o0ecrieueHue npuodopos

[1K-6.1 Opranusyet paboThI 1o nmoBepke (KaauOpoBKe) CPeICTB U3MEPEHUN B MOIPa3/ICIICHUN

3name:

[1K-6.1/3683 MeToauku U cpecTBa MOBEPKH (KATHOPOBKH) CPEACTB U3MEPEHUIN

Ymems:

[1K-6.1/YM9 BpImonHATh MojeBble TOBEPKHU (MCCIIENOBAHNE MMJIWHIPHUIECKOTO YPOBHS,

ornpeiesieHue

KOJUIUMAallMOHHOM ~ TOTPEIIHOCTH, I[OBEpKa  KOMIIEHCAaTopa) W

aQHAIM3UPOBATh UX PE3YJbTAThI

Braoems:

[1K-6.1/HB8 MeToaukoi KaMOpOBKH JaTbHOMEPOB U YIIIOMEPHBIX YacTe MpruOOpOB Ha
CHeMaIbHBIX CTEHAX WM 0a3ncax, HaBbIKAMHU BEJICHHS KYPHAJIOB ITOBEPOK

2. Iloka3zaresid M KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Tnanupyembie YpoBeHb Kpurepun oniernBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MIPOrPaMMBbI
ITK-6 Criocoben [Tosbrmiennsiii  |MJIK T1K-6.1 Opranusyet paboThl 1O MOBEpPKE
OpraHU30BHIBATH (kaTOpOBKE) CPEICTB U3MEPEHHH B TIOIPA3ACIICHUH
XpaHeHue,
AKCIUTyaTalHIo, 3HaTk:
TPaHCIIOPTUPOBKY [1K-6.1/363 MeToauku 1 cpecTBa MOBEPKH (KATHOPOBKH )
CpeACTBa U3MEPEHUI, CPEACTB U3MEPEHUIT
OCYIIECTBIATh VYMeTh:
METPOJIOTHUUECKOE [1K-6.1/YM9 BeImoaHATh 10JIEBBIEC TTOBEPKU
o0ecrieueHue (uccnenoBaHue HUIUHAPUUIECKOTO YPOBHSI, OTpeiesieHUE
puOOpPOB KOJUTUMAITMOHHOM MOTPEITHOCTH, TIOBEPKa KOMITEHCATOPa)
U aHAJIM3UPOBATh UX PE3YJIbTATHI
Bnanets:
[1K-6.1/HB8 MeToaukoi KaIuOpOBKU JaTbHOMEPOB U
YIJIIOMEPHBIX YacTel mpuOOpOB Ha CIIEUATbHBIX CTEHAAX
M 6a3ucax, HaBbIKaMU BEICHUS KYPHAJIOB IOBEPOK
bazoBrbiii MK ITK-6.1 Opranuzyet paboThI IO TOBEPKE

(kamuOpOBKe) CPENICTB U3MEPEHUI B TIO/IPA3/ICIICHUN

3HaTh:
[1K-6.1/313 MeToauku 1 cpeacTBa MOBEPKH (KaTMOPOBKN)
CPEICTB U3MEPEHUI

YMmeTs:
[1K-6.1/YM9 BbINOAHATH NOJIEBHIE TOBEPKU
(MccnenoBaHUe LUIMHAPUYECKOTO YPOBHSI, ONPEACICHUE
KOJUIMMALlMOHHOM MOTPEIIHOCTH, IOBEPKA KOMIIEHCATOPa)
U aHAJIM3UPOBATH UX PE3yJIbTAThI




IToporossiii MK TIK-6.1 Opranuzyet paboThI 110 TOBEPKE
(kamuOpOBKe) CPENICTB U3MEPEHUH B TIO/IPA3/ICIICHUN

3HaTh:
ITK-6.1/313 MeToauku 1 cpeacTBa MOBEPKH (KaTMOPOBKN)
CPEICTB U3MEPEHUI

3. [IIxajga oneHUBaAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb chopmupobanasix NIK/3VB)

OTiIu4HO

[1K-6.1 Opranusyet paboThlI 10 MOBEpPKe (KAIUOPOBKE) CPEICTB
M3MEPEHUN B MOJpa3/IeTICHUN
[1K-6.1/3683 MeToauku U cpecTBa MOBEPKH (KATHOPOBKH) CPEACTB U3MEPEHUI
[1K-6.1/YM9 BeInoaHATE 1OJIEBBIEC TOBEPKH (MCCIIEIOBAHUE IMIIMHIPHUYECKOTO
YpOBHS, OIpe/ieJIeHHEe KOJUTMMALMOHHON MOTPEIIHOCTH, TOBEpKa KOMIIEHCATOpa) U
aQHAIM3UPOBATh UX PE3YJbTAThI
[TK-6.1/HB8 MeToaukoii KaIuOPOBKU JaTbHOMEPOB U YIIIOMEPHBIX YacTEH
npuOOpOB Ha clielraIbHBIX CTEHJaX WK 0a3ucax, HaBbIKAMU BEICHUS KYpPHAJIOB
MOBEPOK

Xopo1o

[TK-6.1 Opranusyet paboTsl 110 MoBepke (KaauOpoBKe) CPENCTB
U3MEPEHUH B IIOAPA3IEICHUN
[TK-6.1/313 MeToauku 1 cpeacTBa NOBEPKH (KaTMOPOBKU) CPENICTB U3MEPEHUN
[TK-6.1/YM9 BBINONHATE MOJIEBBIE MOBEPKU (MCCICTOBAHIE IUIMHIPHIESCKOTO
YPOBHSI, OTIpe/ieJIeHUe KOJUIMMAIIMOHHOH IMOTPEIIHOCTH, IIOBEPKa KOMIIEHCATOPa) U
aHaIU3UPOBATh UX PE3yJIbTaThI

VYnosierBopuTe
JIBHO

[1K-6.1 Opranusyet paOoThlI 10 MOBEPKe (KATUOPOBKE) CPEICTB
M3MEPEHUN B MOJPa3/ICTICHUN
[1K-6.1/3683 MeToauku U cpecTBa MOBEPKH (KaTHOPOBKH) CPEACTB U3MEPEHUIN

Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONIPUATHSA MO JUCHUILINHE

Bun xonTposs

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texymuii koHTpONb  |BhImonneHue pasnena KypcoBoii paboTbl/mpoexTa

Hannune xoHCcIIEkTa JIEKIIUU
PacuerHo-rpaduueckas pabora

[TpomexxyTouHas PacueTHo-rpaduyeckas pabora
arrecTanus 3ayeT ¢ OllEHKOU
Kypcoas pabora
Bua koHTpOJISI/ HCOIB3yeMble
Ne KonTpoaupyem
HanMenoBanue pasiea POHPY OLICHOYHbIE MAaTepPHaJIbI
n/n bie U1K . TpomexyT.
Texymmi
arTrecranus
1 |BBenenue [1K-6.1 Hannune xoHcnekTa JeKIUN |3a4eT ¢
OIICHKOU
KypcoBas
pabora




2 |Ontuueckue neranu u cuctemsl B |I1K-6.1 Brinonuenue paznena 3auer ¢
re0/1e3MUYE€CKUX HHCTPYMEHTAX KypCOBO# pabOThI/TIPOEKTa |OLIEHKON
Kypcosas
pabora
3 |OrcuerHble ycTpoOHCTBA B [IK-6.1 Brinonuenue paznena 3auer ¢
re0/1e3MUYE€CKUX HHCTPYMEHTAX KypCOBO# pabOThI/TIPOEKTa |OLIEHKOU
Kypcosas
pabora
4 |YpoBHM u koMmrieHcaTopsl HakioHa ([1K-6.1 Beinonuenue pasnena 3auer ¢
KypCOBOH pabOThI/IIPOEKTa |OLIEHKON
Kypcosas
pabora
5 |OceBble CUCTEMBI U IpyTHe [IK-6.1 PacuetHo-rpaduueckas 3auer ¢
MEXaHHYECKUE YaCTH pabora OLIEHKOM
Kypcosas
pabora
6 |Pa3pabotka Beiyck u ucnsitanus |I1K-6.1 PacuetHo-rpaduueckas 3auer ¢
re0/1e3NYECKUX HHCTPYMEHTOB pabora OLIEHKOM
Kypcosas
pabora
7 |CoBpemennsble oreuecTBeHHble U |[IK-6.1 PacuetHo-rpaduueckas 3auer ¢
3apyOeKHbIE pabora OLICHKOM
OIITUKO-3JIEKTPOHHBIE TIPUOOPHI Kypcosas
pabora

5. Ilopsaok nmpoBeeHsI MPOMEKYTOUHOM aTTeCTAIUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXYTOYHOM aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajiaBpuaTa, HMporpaMMaM CHEIHATUTETa, MporpaMmmamM
MarucTparypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHMs «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OO0pa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 3 cemecmp.

3ay€T MpOBOAMTCA B BHJE OINPOCA COINIACHO BBHIJABAEMOMY 3apaHee CIUCKY BOIPOCOB MJis
MOJATOTOBKH K 3a4€Ty W paboTaM, BBINOJHSABIIMMCS B paMKax TEKyIIEero KOHTpois. 3anaércs 3
Borpoca. O1neHka "yI0BIE€TBOPUTEIBbHO' BBICTABIISIETCS, €CJIM BO3MOKHO 3a4€CTh OTBET HA OAWH U3
BOIpOCOB, '"xopomo" - Ha naBa Bompoca, "omimyHO" - Ha Bce Bompockl. Ha ycMorpenue
MpernojaBatTeis 3a4éT TakKe MOXKET MPOBOAUTHCSA B BHJIE TECTUPOBAHUS COINIACHO BBIJaBAEMOMY
3apaHee CIUCKY BOMPOCOB Ui TOATOTOBKM K 3a4€Ty W paboTaM, BBINOJIHSABIIMMCS B paMKax
TEKyIIero KOHTPOJds. B TakoM ciydae oOleHKa '"yIOBIETBOPUTENBHO'" BBICTABISETCA TMIpU
onpeneneHun cucremoit 6onee 40% mpaBUIBHBIX OTBETOB, "Xopomo" - Gonee 60%, "oTauuHo" -
6onee 80%. Ilpu mpoBeneHNUH OLIGHMBAHHUS B XOJA€ MPOMEKYTOYHOM aTTECTAIlMU IPEIoaaBaTeib
MOJKET YUUTBIBATh PE3YIbTAThl TEKYIIETO KOHTPOJIS.




IIpomesicymounas ammecmayus: 3auem ¢ oyeHkou, 4 cemecmp.

3a4€T MpoBOAMTCA B BHJE OINpOCa COINIACHO BBIJABAEMOMY 3apaHEe CIUCKY BOIPOCOB MJIs
MOATOTOBKH K 3a4éTy W paboTaM, BBINOJIHSBIIMMCS B paMKaxX TEKYIIEro KOHTpois. 3amaércs 3
Borpoca. O1eHka "y/10BIETBOPUTENHHO" BBICTABIIAETCS, €CJIM BO3MOXKHO 3a4€CTh OTBET HAa OJMH U3
BOIIPOCOB, '"Xopouio" - Ha JBa Bompoca, "omin4yHO" - Ha Bce Bompochl. Ha ycmorpenue
IIPENoaBaTeis 3auéT TaKKEe MOXKET IPOBOAUTHCSA B BHJIE TECTUPOBAHUS COMNIACHO BBIJABAEMOMY
3apaHee CIIUCKY BONPOCOB JJIsi MOATOTOBKM K 3a4€Ty M paboTam, BBIMOJHSABIIMMCS B pPaMKax
TEKyIIeTo KOHTposid. B TakoM ciyuyae oOleHKa '"yJOBJIETBOPUTENBHO" BBICTABIAETCA IIPU
ompeneneHun cucremoit 6onee 40% mpaBUIBHBIX OTBETOB, "Xopomo" - Gomee 60%, "oTnmuHO" -
6onee 80%. Ilpu mpoBeAeHUU OLICHWBAHHUS B XOJEC NMPOMEXKYTOYHOH aTTeCTallMd IPernojaBareib
MOJKET YUUTHIBATh PE3YJIbTAThI TEKYIIETO KOHTPOJIS.

IIpomedcymounas ammecmayus: Kypcosas paboma, 4 cemecmp.

OneHka 3a KypcoBylO0 paOOTy BBICTABISIETCA IO WUTOraMm €& BBINOJHEHHsS W IOCHeaylomen eé
nyOMUYHOM 3alUTHI, B paMKaX KOTOPOW OOydYaroluiics cooOmaeT YTo Kak ObUIO UM CHENIaHO, YTO
MOJYYEHO M OTBEYAET Ha BOIPOCHI MO BHINOJIHEHHOW paboTe Kak NpenojaBaTelis, TaK M IPyTrux
oOyuaronuxcs. Ha ycMoTrpenne npenogaBaTens olieHKa "yIOBIETBOPUTEIHHO" 32 KypCOBYIO padoTy
MOXeET OBbITh BHICTABJIICHA IO UTOTaM €€ BBITIOJIHEHUS 03 MyOIMYHON 3aIlIUTHI.

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Beeoenue
Koumponupyemvre U/IK: 1IK-6.1

Tema 1.1. Ilpeomem u 3a0auu Kypca
dopMa KOHTPOJISI/OTICHOYHOE CpeaCTBO: Hammure KoHCIeKTa JISKITHi
Bonpocsi/3ananus:

1. TlepeuucnuTe OCHOBHBIE HCTOPHYECKHE  OTalbl  Pa3BUTHI  T'€OJE3UYECKOTO
MPpUOOPOCTPOCHHS (OT MEXAaHHMYECKUX K ONTHYSCKHM U DJIEKTPOHHBIM MPUOOpaM) M HA30BHUTE
KITIOUEBbIC N300pETEHUS, MOBIUSABIINE HA ATOT MPOIIECC.

2. KakuMu OCHOBHBIMH 3KCILTYaTallMOHHBIMU U METPOJIOTHUECKUMU TPEOOBAHUSMH JTOJKHBI
00s1a1aTh COBpEMEHHBIE Te0Ie3nUeCKre IPUOOPHI It pabOThI B TOJIEBBIX YCIOBUAX?

3. Ha kxakue KJacchl ¥ TUIIBI OAPA3ACISAIOTCS Te0Ie3MUECKUe CPEICTBA U3MEPEHUI COTTIACHO
JEUCTBYIOUINM CTaHJapTaM, U Kakue Mepbl 0€30MaCHOCTH SIBIISIOTCS 00s3aTeNIbHBIMU TPH padoTe ¢
TSDKEJIBIM MITH JIa3€pHBIM 000pyioBaHuEM?

Pazoen 2. Onmuueckue 0emanu u cucmemyl 6 2e00€3U4eCKUX UHCMPYMEHMAX
Konmponupyemvie U/IK: 11K-6.1

Tema 2.1. OcHogHble céedenust u3 2eoMempuieckou U pu3uyeckol OnmuKy
dopma KOHTPOJIS1/0LIEHOYHOE CPENICTBO: BhimonneHune pasaena KypcoBoil padboThl/mpoexTa
Bomnpocsi/3ananus:

1. ChopmynupyiiTe 3aKOHBI OTPAXKEHUS U IIPEJIOMIICHUS cBeTa. UTo Mpon30iieT ¢ Iy4oM mpu
nepexojie U3 ONTHYECKH OoJiee TIOTHOW Cpelbl B MEHEE IUIOTHYIO, €CJIM yrojl MaJeHHs MPEBBICUT
IpeenbHbIN yron?

2. B uem 3akirouaercss pU3UUECKUN CMBICI SIBIICHUS MOJHOTO BHYTPEHHETO OTPaKeHUs, U
TJIe B T€OAC3UUECKUX MPUOOpax (B KaKMX y3J1aX) OHO UCIIOIb3yeTCs?

3. Uto Takoe onTHYecKas JUIMHA MMyTH U Y€M OHA OTJIMYAETCs OT T€OMETPUYECKOMN TMHBI
nytu cBeta? Kak 310 nmonsitue cBsizano ¢ npuHuunoMm depma?

Tema 2.2. Heoocmamku onmuueckux cucmem (abeppayuu)



dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: BhIMoMHEHNE pas/ena KypcoBoil paboThl/IpoeKTa
Bomnpocsi/3ananus:

1. B deMm 3akirouyaercs pa3HHMLA MEXAY XpoMmaTrHuecko U cdepuueckorr abeppanusmu’?
Kakast 13 HUX CBsi3aHa C 3aBUCUMOCTBIO MI0Ka3aTeIsl PEIOMIIEHNS OT JUIMHBI BOJIHBI CBETA?

2. Kakum 00pa3oM B KOHCTPYKIMH OOBEKTHBA 3pUTEIBHOM TpyOBl (Hampumep, CKICHKON
JIMH3 U3 Pa3HbIX COPTOB CTEKJIA) MOKHO YMEHBIIUTH BIUSHUE XpoMaTu3Ma?

3. Tlouemy muctopcust (MCKpPUBJICHHE U300paXeHHUS) OCOOCHHO KpPUTHYHA IS
reo/Ie3NdecKuX MpruOOpPOB, M KAKKUE MEPhI MPEATNPUHUMAIOT TSl €€ MUHUMU3ALUY WK ydeTa?

Tema 2.3. Onmuueckue 0emanu, UCNOIb3YeMble 8 2e00e3UYecKUX npudbopax
dopma KOHTPOJIS/OIIEHOYHOE CPECTBO: BhIMoMHEHNE pas/ena KypcoBoil paboThl/IpoeKTa
Bompocsi/3ananus:

1. O6BsicHUTE XOA Jy4el B MPSIMOYTOJIbHON MPU3ME IOJIHOTO BHYTPEHHETO OTPaXXeHus (Tuma
AP-90°). lng yero Takue MpU3MBbI Yallle BCEro IPUMEHSIOT B TEOJOIUTaX ?

2. C Kaxkoll 1ENnbl0 Ha IOBEPXHOCTH ONTHUYECKUX JeTajedl (JIMH3, NpU3M) HAHOCST
MPOCBETISIONINE TIOKPBITHS, U KAaKOB (PU3NUECKHI IPUHIUI UX paboThI?

3. Kakme TpeOoBaHUSI TPENBABIAIOTCS K MaTepuaysaM (ONTUYECKOMY CTEKIy) JUIs
U3TOTOBJIEHUS JIMH3 M KaK OCYLIECTBIIETCA KpEIUIEHWE JIMH3 B ONpaBe Il COXPAHEHHUS
LIEHTPUPOBKHU IIPU IIepenagax reMneparyp?

Tema 2.4. 3pumenvrvie mpyowl 2eo0e3uneckux npubopos u ux ucciedo8aHue
®dopMa KOHTPOJISI/OTICHOYHOE CPECTBO: BhIMoTHEHNE pa3/iena KypCcoBOi pabOThI/IPOEKTa
Bonpocsi/3ananus:

1. Ha3oBuTe OCHOBHBIE YacCTH 3PHUTEIBHOW TPYyOBI TE€OAE3WUYECKOTO MpuOOopa W JanTe
orpeeneHue e€ IaBHbIM ONTUYECKUM XapaKTePUCTUKAM: YBEIMUYEHUIO, TOJTI0 3PEHUSI U CBETOCHIIE.

2. B yem mnpeumymiecTtBo TeneoOBEKTHBOB (IMHHO(POKYCHBIX OOBEKTHBOB C KOPOTKUM
TyOycoM) miepe OOBIYHBIMH OOBEKTUBAMH B COBPEMEHHBIX T€0/Ie3NIECKHUX TpyOax?

3. Kak sKCnepuMeHTaIbHO OINPENEeNUTh YBEIHMUEHHE 3PUTENLHOW TPYObl M MPaBHILHOCTH
YCTAHOBKH CETKU HUTEH (Tmapaiakc CEeTKH HUTEH )?

Pazoen 3. Omcuemnule ycmpoiicmea ¢ 2e00e3utecKux UHCMpPYMEHmax
Konmponupyemwie U/IK: 11K-6.1

Tema 3.1. Kpyzoevie u nunetinvle wikaibl, HOMOSPAMMbL
®dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: BhIMoMHEHNE pas/iena KypcoBoil paboThl/IpoeKTa
Bomnpocsi/3ananus:

1. Kakue TeXHOIOrn4ecKue MEeTO/Ibl UCTIONB3YIOTCS ISl HAHECEHHS BBICOKOTOYHBIX IITPUXOB
Ha JTUMOBI reo/Ie3nYeCKUX HHCTPYMEHTOB (MeXaHuueckue, poronurorpadus)?

2. Yto Takoe MOrpemHoCcTh OUU(PPOBKM M TOTPEIIHOCTh HaHeceHus mTpuxoB? Kakue
MHCTPYMEHTAJIbHBIE TOTrPEIIHOCTA KPYTOBBIX IIKaJ BO3HHKAIOT MPU HETOYHOM IIEHTpe JIuMOa
(3KCIEHTPUCUTET)?

3. B uem ornuue KpyroBoil mkajibl (JiumOa) OT HOMOTPaAaMMBI U JIJISl pEUIeHHs] KaKuX 3a]a4
HOMOT'PaMMBbI IPUMEHSUIUCH B ONTUYECKUX Mprubopax?

Tema 3.2. Omcuemmsbie ycmpoucmea 8 ONMu4ecKux meoooaumax
®dopMa KOHTPOJISI/OTICHOYHOE CPEJCTBO: BhIMoTHEeHNEe pa3/iena KypCcoBOi pabOThI/IPOEKTa
Bonpocsi/3ananus:
1. OnummuTe NPUHIUI PpabOTHl MITPUXOBOTO MHUKpOCKomna. Kak ompenenseTcss TOYHOCTH
orcueta (IIeHa JeJICHNs ) B TAKOM yCTpoicTBe?
2. O0bsacHUTE, KaK pabOTaeT ONTHYECKUNA MUKPOMETpP (Ha mpumMepe TeononuToB tuma 12). C
KaKOM LIeJIbI0 B €r0 KOHCTPYKIIMHU MCTOIb3YETCs TUI0CKO-TIapaljiesibHas MIacTUHKA?



3. B 4eM NpUHUMIMAIBHOE pa3ivMuue B KOHCTPYKLHMU OTCYETHOIO YCTPOMCTBA MEXKIY
TEOJOJUTOM CO IIKaJIOBBIM MukpockonoMm (T30) m TeomonuTtoM € ONTUYECKUM MHKPOMETPOM
(3T2KII)?

Pazoen 4. Ypoenu u komnencamopuwt HaK10Ha
Konmponupyemwie U/IK: 11K-6.1

Tema 4.1. Yempoticmeo yposHell u KOMNEHCamopo8 HAKIOHA
dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: BrIMomHEHNE pas/ena KypcoBoi paboThl/IpoeKTa
Bomnpocsi/3ananus:

1. YUto Takoe IieHa JAEJIEHHUs] YPOBHS M KaK OHa CBsI3aHA C PaJMyCOM KPUBU3HBI aMITYJIbl?
y y Y
Kakoit ypoBeHb siBisieTcst 60liee 4yBCTBUTENBHBIM: C IIeHOH neneHus 10" wim 30"?

2. Onumure OpUHOUI paboThl MasTHUKOBOTO ONTHYECKOrO KomreHcaropa. KakoBo ero
Ha3HA4Y€HNE B HUBEJIMPE WIN TEOH0IUTE?

3. Ha3zoBuTe OCHOBHBIE MOTPEHIHOCTH KOMIIEHCATOpaW AMama3oH ero paborsl. Ilouemy
KOMIIEHCATOP HE MOYKET 3aMEHUTh BBICOKOTOUHBIN YPOBEHb ITPU HUBEIUpPOBaHUM | kiacca?

Pa3zoen 5. Ocesvie cucmemul u opyzue mexanuveckKue uacmu
Koumponupyemvre U/IK: I1IK-6.1

Tema 5.1. Ocesvie cucmemvl u Opyeue Mexanuyeckue y3ivl, Ux UCCiedosanue
dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. CpaBHUTE KOHCTPYKIUIO TUJTUHIPUYECKON U KOHUYECKOW BEPTUKAIBHOM OCH TEOJOJIUTA.
Kaxkast 3 HUX MeHbIIIe U3HAIINBACTCS M 00ecreunBaeT O6osee ctabuibHOe BpaleHue?

2. W3 xakux MarepuajoB W3rOTaBIMBAIOT Harndbl (OCH) W BTYJKA B BBICOKOTOYHBIX
npudopax, 4ToObl MUHUMHU3UPOBATH TPEHUE U U3HOC (TIOIIIUITHUKHA CKOJIBKECHUS )?

3. Kak B mosieBbIX yCIOBUSIX WIH NPHU J1a00paTOPHBIX UCHBITAHUSAX MOXKHO BBISIBUTH JIOPT
(MepTBBIif X0/1) B TOPU30HTAIBHOM KPyre T€OJ0JIUTa U MPOBEPUTH IJIABHOCTH BPALICHUS aluaibl?

Pazoen 6. Pazpadomka 6binycK u UCHbIMAHUA 2€00€3UYEeCKUX UHCIMPYMEHMOE
Konmponupyemwie U/IK: 11K-6.1

Tema 6.1. OcnosHble cmaduu paspabomKu u 8blnycKa 2e00e3UtecKux UHCMpPYMeHMos
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:

1. Yro Bkmrowaer B cebs stan «Texuudeckoe 3amanue» (T3) mpu pa3paboTke HOBOTO
reoziezndeckoro nmpubopa? Kakue ocHOBHBIE MapaMeTpsl B HEM OTrOBapUBAIOTCS?

2. IlepeuncinuTe OCHOBHBIE BUIBI MCHBITAHUN (IIPUEMOYHBIE, NEPUOAUYECKHUE, THUIIOBBIE),
KOTOPBIM IIO/IBEPraeTCsl Feoe3uuecKoe 000pyI0BaHHE IIEPE]] 3aIlyCKOM B CEpUITHOE TPOU3BOACTBO.

3. Kakue nHopmaruBHble nokyMeHThl (I'OCTsi, CHullbl) permaMeHTHPYIOT —YCIOBHSA
XpaHEeHus, IOBEPKHU U 3KCILTyaTallu Ieofe3n4eCKUX MHCTPYMEHTOB Ha CTPOUTENILHOM ITOIAIKe?

Pa3zoen 7. Cospemennvie omeuecmeeHnHule u 3apydexcruvle ONMUKO-2J1eKMpoHHblE RPUOOPLL
Koumponupyemwvre U/IK: 1IK-6.1

Tema 7.1. Dnexmponno-onmuueckue cucmemvl U3MepeHUs HanpasieHull U yeno8
®dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. TloscHure mnpuUHUOUI pabOThl KOJOBOTO WM HWHKPEMEHTAJIBHOTO JaTyuka yIrjia B
ANIEKTPOHHOM TaxeoMmeTpe. Kak nmpoucxonut npeodpazoBaHue «yroia — KOI»?



2. Kakue ¢usnyeckue TNPUHIMIIBI JIE)KaT B OCHOBE M3MEPEHHMS pAcCTOSHUN B
cBeTofanbHOMepax ((pa3oBblii U UMITYIBCHBIM METOIBI)?

3. Ilepeuncnure OCHOBHBIE METPOJOTUYECKNE XaPAKTEPUCTUKHU AIEKTPOHHOIO TaXE€OMETpa:
TOYHOCTh M3MEpEHHs yIia, TOYHOCTh u3MepeHus pacctosHus (CKII), manbHOCTH neiicTBus B
peXKUME Ha OTpaXkaTelib U 0e3 oTpakaTeds.

Tema 7.2. L{ughposwvie cucmemvl ceomempuieckoco HUBEIUpPOBAHUSL
®dopMa KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. Yem mTpux-komoBas peiika i IUGPOBOTO HUBEIHMpPA OTIHYACTCS OT OOBIYHOM
marnreuHoi periku? Kakyro nHpopManuo HeceT B ce0e YHUKATbHBIA MTPUX-KO1?

2. OnumwuTe yrpoIeHHO aaropuT™ padoTsl udpoBoro HuBenupa: kak marpuna [13C (CCD)
«BHIUTY» ITPUX-KOJ PEHKU M KaK MTPOUCXOIUT BHIYUCICHNE TIPEBBIIICHUS?

3. Kakue npeumyiiectBa nuppoBOro HUBEIUPOBAHUS IMEPE] ONTUYECKUM C TOYKU 3PEHHS
BJIMSIHUSL 4eJoBeYecKoro (hakropa U MPOU3BOAUTENBHOCTH, M KaKW€ HOBBIE HCTOYHHUKH
MOTPEITHOCTEN MOSABIISIIOTCS?

Tema 7.3. Imobanvhas Hasueayuonuas cnymuuxosas cucmema (I'HCC)
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:
1. N3 xakux OCHOBHBIX cerMeHToB cocrout mobas ['HCC? IlpuBeaure mnpumepsl
OTEUECTBEHHBIX U 3apyOE’KHBIX CITyTHUKOBBIX CHCTEM.
2. Kakoi#i ¢pu3ndeckuii nporece JeKUT B OCHOBE U3MEPEHHUS TICEBIOJAIBHOCTH 10 CITyTHHUKA?
Yro Takoe «ICeBA0ATBHOCTD» U ITOYEMY OHA TaK Ha3bIBaeTCs?
3. Kakue Tunsl aHTeHH Hcnonb3ylorcs B reonesnueckux ['HCC-nmpueMHuKax M ¢ Kakoi
LEJIBbI0 IPUMEHSIETCS METOI OTHOCUTENIBHBIX U3MEPEHUIN?

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

3 cemecmp, 3auem c oyeHKoU
Konmponupyemvie U/IK: 11K-6.1
Bonpocsl/3ananus:

1. B pesynbrare NOBEpKM OCH LWIMHIPUYECKOTO YpPOBHS NpU anujaZe MpOoBepsieTcs
B3aMMHOE PACTIOJIOKEHHUE.......
1. Ocwu BpaieHus 3pUTEIbHON TPYOBI U OCH ITUIMHAPUYECKOTO YPOBHS
2. Ocw BpateHus mpuoopa U OCU IMUIHHAPUIECKOTO YPOBHS
3. BuzupHO# OCH ¥ OCH HIIJIMHAPUYECKOTO YPOBHS
4. Ocu NWIMHIPUYECKOTO YPOBHS U OCH KPYIIIOTO YPOBHS

2. Ha kakue TUIBI JAENATCA CBETONAJBLHOMEPHl IO METOJaM M3MEpPEHUs BpPEMEHU
MIPOXOXKIACHHSI CBETOBOTO CUTHAJA?
1. UMmnynbCcHBIE
2. AMIUTATYTHBIE
3. ®a3oBble
4. KomOuHUpOBaHHBIC (MMITYILCHO-(a30BhIC)

3. OnTudeckuit TpuOOpP TSI TOYHBIX YITIOBBIX M3MEPEHHH, KOHTPOJISI MIPSIMOJIMHEHHOCTH U
MapajyIeIbHOCTH IUIOCKOCTEH, MCIONB3YIONMI MPUHLIUII aBTOKOJIMMaluu. Vcnonb3yercs B
AIIEKTPOHHBIX TEOJOJIUTAX, TaXEOMEeTpax.

4. ConocraBbTe ONITUYECCKHE HHUBCJIUPBI COINTaCHO UX Kj1acCaM TOYHOCTHU

Bricoxorounsiii - 2H 3J1
Tounsrii - H 1



Texunueckuii - H 10
5. COHOCTaBBTe TCOOOJIUTHI 110 UX KJIaCCaM TOYHOCTHU

Bricoxorounsiii - 3T2KII
Tounrrii - 4T3011
Texunueckuii - T1

6. Y kakux npuOOpoB 0053aTebHO HYXKHO HCCIEI0BAaTh SKCIEHTPUCUTET TOPU30HTAIBHOTO
Kpyra
1. DNEeKTPOHHBIX TAXEOMETPOB C OTHOCTOPOHHEH CUCTEMON OTCUUTHIBAHHS
2. DNEKTPOHHBIX TAXEOMETPOB C JIByCTOPOHHEH CUCTEMOM OTCUMTHIBAHUS
3. [IudpoBBIX HUBETUPOB, UMEIOIIHE JTUMO
4. KypBumerpos

4 cemecmp, 3auem c oyenkou
Koumponupyemvie U/IK: I1IK-6.1
Bomnpocwi/3ananus:

7. Kakoe reoMeTpUyecKoe yCIIOBUE SIBISETCSA IVIaBHBIM JJI1 HUBENHMpA C LMIMHIPUYECKUM
YPOBHEM U MPOBEPSIETCS B IEPBYIO OUepeIb?

1. Topu3oHTanbHasE HUTh CETKU JOJDKHA OBITH MEPHEHIUKYNISIpHA BEPTUKAIBHOM OCH BpAIICHUS
npubopa.

2. Och KpyIJI0ro YPOBHS JI0JKHA OBITH NMapauleIbHa OCH BpaIlleHHUs] HUBEIHPA.
3. BusupHast ocb 3pUTENbHON TPYOBI JOJKHA OBITH MapajuleIbHa OCH HMIMHAPUIECKOTO YPOBHSI.

4. BepTukaibHas HUTh CETKH JIOJKHA OBITh MapajulelbHa OCH BpalleHus mpubopa.
8. Kakast moBepka BBITIOTHSIETCS ISl ONPEACICHHUS KOJUTMMAIIMOHHOM OIMOKY TeoommuTa’?
1. IToBepka LIMIMHAPUYECKOTO YPOBHS IIPU alKUJa/ie TOPU30HTAIBHOIO KpyTa.

2. [ToBepka CETKM HUTEH.
3. IloBepka MecTa HyJsl BEPTUKAIBHOTO KpyTa.

4. TloBepka MepreHIUKYIIPHOCTH BUSUPHOU OCH TPYOBI K OCH €€ BpaIllCHHUS.
9. Uro o6o3nagaet nmudpa 30 B mapke ontuueckoro Teogonauta 4T30I1?
1. BbIcOTy HHCTpYMEHTa B CAHTUMETpaXx.

2. Bec npubopa B Kujorpammax.
3. CpenHroro KBapaTH4ecKyIo MOTPEIIHOCTh U3MEPEHUS YITIa OJHUM IPUEMOM.

4. KpaTHOCTb yBEITHMUEHUS 3pUTEIEHON TPYOBI.

10. Kakoe ycTpoiCTBO B Teo[e3M4ecKOM MpUOOpe MperHa3HAYCHO JUIs aBTOMAaTHYECKOTO
NIPUBEACHUS BUUPHOM OCH B TOPU30HTAILHOE MOJIOKEHHUE MTPH MAJIbIX HAKIOHAX?

1. Hunuaapudeckuii ypoBEHb.
2. OnTuyecKkuid UEHTPUp.
3. Komnencarop.

4. JInmoO.

4 cemecmp, Kypcoeas paboma
Koumponupyemvie U/IK: I1IK-6.1



Bonpocsl/3ananus:

1. Kak Ha3pIBaeTCs yMEHBIIEHHOE, TOYHOE, MOAPOOHOE M HAITISAHOE M300paKEHUE 36MHOM
MOBEPXHOCTH CO BCEMHU €€ OObEeKTaMHM, BBIOJIHEHHOE B OIpEAeTeHHONW KapTorpaduueckoit
MPOEKIIUH.

OTBET COCTOUT U3 JIByX CJIOB!

2. Kak Ha3bIBaeTcsl d2JEMEHT OINTHKO-MEXaHHYECKOTO KOMIICHCATOpa, CIyXalero i
rameHus koiaedanuii? Ouu OBIBAIOT MAarouTHO-MHAYKIIMOHHBIMHA, BO3AYIIHBIMU U KUAKOCTHBIMHU.

3. Kakux HUBEJIUPOB O CTEIIEHU TOYHOCTH HE CYILIECTBYET?
. BBICOKOTOYHBIX
. TOYHBIX
. CITA00TOYHBIX
. TEXHUYECKUX

AW N —

4. KaxoBa enquHuna usmepeHuil ainuH B cucreme CH1?
1. Mumumetp
2. Metp

3. ®yHT
4

5. Kakoe MHHMMaJIbHOE KOJUYECTBO KOJTUMATOpoB HeoOxomumo mis ompeneneHus CKII
M3MEPEHHsI TOPU30HTAIBHOTO yriia?

1.1
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I NN
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