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Pa3padoruukmu:
3aBenyrouuii kadeapoir ACTpPOHOMUU U KOCMUYECKOH reosie3uy, K.H.,
noueHT Kpsuios B. U.

@DoH/T OLICHOYHBIX CPEJICTB MO AUCIUIUTHMHE (MOIYJII0) COCTABIICH B COOTBETCTBHH C TPEOOBAHHUSIMU
®OI'OC BO no nanpasnenuto noarotoBku 21.03.03 T'eome3us W AUCTAHIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTcTBEHHOE DUO Busa Jara, IpoToKoI
JIALIO (Ipu HaNMUYUN)
1 Teonesnuecknii | [Ipencenareinn ITonosuer O. B. Paccmotpeno | 11.12.2023, Neo
(baxynsrer YYEHOI'0 COBETA 7/23
¢axynbTera




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

I[IK-1 CnocobeH mnpoBOIWTh TPHUKIAAHBIC UCCIENOBaHUS, 00padarpiBaTh W aHAIM3UPOBATH
pe3yIbTaThI

[1K-1.1 BeimonHseT 3KCrepuMeHT U 0(hOpMIISET pe3ysIbTaThl UCCIIEI0BAaHUM U pa3paboToK
3nams:
[IK-1.1/311 uHpOpMAIIMOHHBIE ¥  TEJICKOMMYHHUKAIIMOHHBIC  TEXHOJIOTHH  JJIS
IPEACTaBICHUS Pe3yIbTaTOB I€0Ae3NUECKUX padboT
Ymemu:
[IK-1.1/YM] aHanu3upoBaTh U CUCTEMATU3UPOBATh 00OpadaTbiBaeMyto HH(OpMAIIHIO
Braoemy:

[TK-1.1/HB1 HaBbIKaMu 00pabOTKH, aHAK3a U 0000IIEHUS PE3YTBTATOB SKCIIEPUMEHTOB
U MCCIIEJIOBAaHUH B COOTBETCTBYIOLICH 00IaCTH 3HAHUH

[1K-1.2 OG6pabarpiBaeT M aHAJIM3UPYET HAYUYHO-TEXHUYECKYI0 HH(OpMAIMIO U PE3yJIbTaThl
UCCIIE0BAHUN

3namo:

IIK-1.2/3ul  rocymapcTBeHHBIE  CHCTEMBbl  KOOPAMHAT, CHUCTEMbl  KOOPIMHAT,
npuMeHsemMsle npu Benennn ['KH

Ymemo:

[1K-1.2/YM] mipuMeHATH COBpPEMEHHBIE MPOTPaMMHBIC CpeACTBAa OOpabOTKH W
YPaBHUBAHUA I'€0€3NYECKHX TOJIEBBIX M OPOUTAIBHBIX N3MEPEHUI

Braoemy:

[IK-1.2/HBl HaBeikamu 00pa®OTKH, aHanIM3a PpE3yIbTATOB  HCCIENOBAHUN €

UCIIOJIb30BaHMEM HAy4YHO-TEXHHYECKOM HH(OpMaIeld 1mo cOOTBETCTBYIOIIEH 00iacTu
3HAHUU

[IK-1.3 ToToBHUT 3M€MEHTHI JOKYMEHTAIlMH, MPOEKTOB, IJIAHOB WU MPOTPaMM IPOBEACHUS
OTIEIBHBIX ATANOB padOT

3namu:
[1K-1.3/311 HOpMaTHBHO-TIPaBOBYIO 0a3y B 00JACTH T€OAE3UUECKUX PadboT
Ymemns:

[1K-1.3/YMm1 pa3pabareiBath ¥ 0GOPMIIATh TEXHUYECKHH TPOEKTHI M TPOTPAMMBI
TEOJIC3MUECKUX paboT

Bnaoemw:
[IK-1.3/HB1 cnennanu3upoBaHHBIM IPOTPAMMHBIM 00€CIIEUeHHEM Il MaTeMaTu4eCcKoi

00pabOTKH Pe3yabTaTOB BEICOKOTOUHBIX U3MEPEHHI U UX 0POPMIICHHEM ISl TPOEKTHOM
JIOKYMEHTAIIH

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[TImanupyemele YpoBeHb Kpurepun oniennBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MIPOTPAMMBI




[1K-1 Cnocoben
POBOIUTH
NPUKJIaTHBIC
UCCJIC/IOBaHMUS,
o0pabarsIBaTh U
aHaJHM3UPOBATh
pe3yabTaThI

I1oBEBIIIIEHHBIN

MK I1K-1.1 BeimonHsieT SKkCepuMeHT U 0hopMIIsieT
PE3yABTATHI UCCIIEOBAHMA U Pa3pabOTOK

3HaTh:
[K-1.1/3u1 napopmanmoHHsie U
TEJIEKOMMYHUKAITHOHHBIEC TEXHOJIOTUH JIJISI IPECTABICHHS
PE3YyNbTaToOB reoie3nYecKux pador

YMeTs:
[IK-1.1/YM] aHanu3upoBaTh U CUCTEMATU3UPOBATh
o0OpabarbiBaeMyr0 HH(OPMAIIHIO

Bnaners:
IIK-1.1/HB1 HaBblkaMu 00pabOTKH, aHAIIN3A U
0000111eHUS pe3yIbTaTOB IKCIIEPUMEHTOB U UCCIICIOBAHUN
B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUH

NJIK ITIK-1.2 O6pabaTsiBaecT 1 aHATU3UPYET
HAy4YHO-TEXHUYECKYI0 HH(DOPMALIHIO U PE3yNbTaThl
HCCIeq0BaHnI

3HaTh:
[1K-1.2/311 rocynapcTBEHHBIE CHCTEMBI KOOPMHAT,
CHUCTEMBbI KOOpAUHAT, TpuMeHsieMble Tipu Benennu ['KH
YMerTsb:
[1K-1.2/YM1 npuMeHsITh COBpEMEHHBIC TTPOTPaMMHEIE
cpencTBa 00pabOTKU U ypaBHUBAHUS TEOJE3HUCCKUX
MOJIEBBIX U OPOUTATIBHBIX U3MEPEHUN

Bnanets:
[1K-1.2/HB1 HaBbIKaMu 00paOOTKH, aHAIM3a PE3YIbTATOB
MCCIIEIOBAHHUM C UCITOJIb30BAHUEM HAYyUYHO-TEXHUYECKOM
nH(dOpMaIei o COOTBETCTBYIOIICH 00IacTh 3HAHUH

MK T1K-1.3 [0TOBUT 371€MEHTHI IOKYMEHTAIWH,
MIPOEKTOB, IJIAHOB U IIPOTPaMM IPOBEICHUS OTACIbHBIX
3TaroB padboT

3HaTh:
[1K-1.3/301 HOpMaTHBHO-TIPaBOBYIO 0a3y B 00JacTH
TEOJIE3MUECKUX paboT
YMerTsb:
[1K-1.3/Ym1 pa3pabateiBath 1 0OPMIIATH TEXHUYECKUMA
MIPOEKTHI U MPOrPaMMBbI I€0JIe3UYECKUX padoT
Bnanets:
[1K-1.3/HB1 cneunanu3upoBaHHBIM MPOTrPAMMHBIM
o0ecriedyeHreM JIJIsi MaTeMaTHYeCKOi 00paboTKH
PE3yNbTaToOB BHICOKOTOYHBIX U3MEPEHHM U HX
oopMiIeHrEeM JUTs TPOEKTHON TOKYMEHTAIUN




bazosniit

MK ITK-1.1 BemmonHseT SKCIIepuMEHT U 0pOpMIISET
pe3yabTaThl UCCIENOBAHUM U Pa3paboTOK

3HaTh:
[1K-1.1/3u1 undopmarmonssie u
TEJIEKOMMYHHUKAIIMOHHBIE TEXHOJIOTUY JJISl PECTaBICHUS
PE3yabTaTOB reoAe3nYeCKuX paboT

YMerTsb:
[TK-1.1/YMm1 ananu3upoBarh U CHCTEMATU3UPOBATH
oOpabarpiBaeMyt0 HHGOPMAIIUIO

MK TIK-1.2 O0OpabarbiBaeT ¥ aHATU3HPYET
HAayYHO-TEXHUUYECKYIO HH(OPMAIIHUIO U Pe3yIbTaThl
UCCJIEI0BaHUN

3HaTh:
[IK-1.2/3u1 rocynapcTBeHHBIE CUCTEMBI KOOPINHAT,
CUCTEMBI KOOpJAUHAT, IpUMeHseMble npu Beaennu [’ KH
YMmeTs:
[IK-1.2/YM] npuMeHATh COBpEeMEHHBIE TIPOTPAMMHBIE
cpeacTBa 00OpabOTKH U ypaBHUBAHUS T€0C3UIECKUX
MOJIEBBIX U OPOUTAIBHBIX U3MEPEHUN

MK TIK-1.3 [0TOBUT 371€MEHTHI TOKYMEHTALIUH,
MIPOEKTOB, IJIAHOB U IPOrpamMM MPOBEJICHUS OTAEIbHBIX
3TarnoB padot

3HaTh:
[1K-1.3/3u1 HOpMaTHBHO-TIpaBOBYIO 0a3zy B 00JIACTH
re0/Ie3NYEeCKUX padoT

YMmeTs:
[TK-1.3/Ym1 pa3pabarbiBath 1 0POPMIISATH TEXHUIECKHIMA
IPOEKTHI M TPOrpaMMBbI I€0Ie3UUECKUX padoT

[ToporoBbiii

MK I1K-1.1 BeimonHsieT SKkCepuMeHT U 0hopMIIsieT
Pe3yABTAThI UCCIIEOBAHMNA U Pa3pabOTOK

3HaTh:
[K-1.1/3u1 undpopmanmoHHsie U
TEJIEKOMMYHUKAITMOHHBIEC TEXHOJIOTUH JIJISI IPEACTABICHHS
PE3YyNbTaToB reoie3nYecKux pador

NJIK ITIK-1.2 O6pabaTsiBacT 1 aHATU3UPYET
HAy4YHO-TEXHUYECKYI0 HH(DOPMALIHIO U PE3yNbTaThl
HCCIeq0BaHnI

3HaTh:
[1K-1.2/311 rocynapcTBEHHBIE CHCTEMBbI KOOPMHAT,
CHUCTEMBbI KOOpAUHAT, TpuMeHsieMble Tipu Benennu ['KH




MK TIK-1.3 [0TOBUT 371€MEHTHI IOKYMEHTALIUH,
MIPOEKTOB, IJIAHOB U TPOrpamMM IPOBEJICHUS OTAEIbHbBIX
3TarnoB padot

3HaTh:
[1K-1.3/3u1 HOpMaTHBHO-TIpaBOBYIO 0a3zy B 00JIACTH
reo/Ie3nYeCKUX padoT

3. [IIxajga oneHUBaHUSA

Onenka Kpurepun oniennBanus (nepeueHs copmupoBanabix MIK/3YB)

3ayTeHo [1K-1.1 BeinonHseT 3KCcriepuMeHT U 0(hopMIIIET pe3yabTaThl

UCCIIEIOBaHUN U pa3paboToK
[TK-1.1/311 unbopMaImoHHbIE 1 TEIEKOMMYHUKAIIMOHHBIE TEXHOIOTHUH JIJIS
NPEACTaBICHUS PE3yIbTaTOB Ie0Ae3NUECKUX paboT

[1K-1.2 O6pabarsiBaeT 1 aHAIM3UPYET HAYYHO-TEXHUUECKYIO
UH(POPMAIIUIO U PE3YJIbTAThl UCCIIETOBAHUN
[IK-1.2/3u1 rocynapcTBeHHBIE CUCTEMBI KOOPIMHAT, CHCTEMBI KOOP/INHAT,
npuMeHsemMsle npu Beaennn ['KH

[IK-1.3 I'0TOBHT 351€MEHTHI JOKYMEHTALMH, IPOEKTOB, [JIAHOB U IPOTPAMM
NPOBENICHHSI OTJEIBHBIX 3TAOB padoOT
[1K-1.3/3u1 HopMaTUBHO-TIpaBOBYIO 0a3y B 00JIACTH Ie01e3UYECKUX padoT

He 3aureno Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTATOYHOM YPOBHE

4. KoHTpo/IbHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTpoms dopma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymuii koutpons  |I[Ipaktuueckas pabora

[TpomexxyTounas 3auer
artecrauus
Buj xoHTpOsIsA/ HCcnoOb3yeMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
TEKyHlI/II/I aTTrecTamus
1 |Cdepuueckas TpUrOHOMETPUS [K-1.1 [TpakTuueckas padora 3auer
2 |Cucremsl oTcuéTa IK-1.2 [TpakTuueckas pabora 3auer
3 |MHTepnonupoBaHue [IK-1.3 [TpakTuueckas padora 3auer
4 |CyTo4HOE ABMUKEHHE CBETUII IK-1.1 [TpakTuueckas pabora 3auer
S |DaxTopsl, BIUAIOIIYE HA [IK-1.2 [TpakTuueckas padora 3auer
KOOPJMHATHI CBETHII

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUHOM aTTeCTAIUN




[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 3 cemecmp.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Paszoen 1. Chepuueckaa mpuzonomempus
Koumponupyemvre U/IK: 1IK-1.1

Tema 1.1. Pewenue Kocoy2onvHbix cihepuueckux mpey2oibHUKO8
®opma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Perennie KOCOYTOIBHBIX CPEPUUECKUX TPEYTOIHHUKOB

[To 3amaHHBIM TpEM 3yeMEHTaM C(EepHUUecKoro TPEYTONbHUKA BBIUYUCIUTH HEJOCTAIOLINE TPHU
IEMEHTA.

Tema 1.2. Pewenue npsamoy2oibHbIX chepuyeckux mpey2oibHUKos
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocwi/3ananus:

1. PemieHue mpsiMOYTOJIBHBIX C(HEPUUECKUX TPEYTOIbHUKOB

Pa3zoen 2. Cucmemot omcuéma
Koumponupyemvie H/IK: 11K-1.2

Tema 2.1. Bcnomozamenvhas nebecnas cgepa
dopma KoHTpos1/oLieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. Cheprueckuii mapariakKTUIECKUi TPEyTroIbHUK

Tema 2.2. Cucmemvl KoopouHam
®opma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. [IpeobpazoBaHme CHCTEM KOOPIUHAT

Tema 2.3. Cucmembl uzmepenusi pemenu
dopma KOHTPOJIs/OlleHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocwi/3ananus:



1. IlpeoOpa3oBanue cUCTEM U3MEPEHHSI BpEMEHU

Pazoen 3. Humepnonuposanue
Koumponupyemvie H/IK: 11K-1.3

Tema 3.1. Jluneiinoe unmepnonupoeaHrue
dopma KoHTpos1/oLieHoYHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. JInneiiHOE MHTEPIIOIUPOBAHUE BUAUMBIX KOOPIUHAT 3BE3]

Tema 3.2. Hnmepnonuposanue ¢ 4aco8blMu U3MEHEeHUAMU
dopma KOHTpOIIsI/0TIeHOUHOE cpeacTBO: [IpakTuyeckas padora
Bonpocsi/3ananus:
1. UaTepnionupoBanue koopauHat ColiHia

Paszoen 4. Cymounoe osuixcenue ceemun
Koumponupyemvie U/IK: 1IK-1.1

Tema 4.1. Ilpoxoorcoenue ceemun uepe3 HebeCHblll MepUOUaH
dopma KoHTpoOIIs/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:

1. BprunciaeHre MECTHOTO 3BE3IHOTO BPEMEHH, 3€HUTHOTO PACCTOSHUS M a3uMyTa 3BE3N B
KyJbMUHAIUAX

Tema 4.2. Ilpoxoorcoenue ceemun ueopes Mamemamuieckui 20pu30oHm
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Bprumcienre MOMEHTOB MECTHOIO 3BE3HOTO BpPEMCHH, a3MMYTOB CBCTHUJI B TOYKaX
BOCXOJa U 3aKara

Tema 4.3. Snoneayuu
dopma KOHTpOIIsI/0TIeHOUHOE cpeacTBO: [IpakTuyeckas padora
Bonpocsi/3ananus:

1. BpruniciieHue MOMEHTOB MECTHOTO 3BE3HOTO BPEMEHH, 36HUTHBIX PACCTOSIHUM, a3UMYTOB
3BE3] B JIOHTAIIUIX

Pazoen 5. @axkmopul, enuaroujue Ha KOOPOUHAMbBL CEEMUITL
Konmponupyemvie H/IK: 11K-1.2

Tema 5.1. Acmponomuueckas peppaxyus, napaiiakc, ACMmpoHOMUYeckas abeppayus, cobCcmeeHHoe
osudicenue 36630

®opma KOHTpOJIsI/O1IeHOYHOE cpeacTBo: [IpakTryeckas padbora
Bonpocsi/3ananus:

1. Bprumcnuth wucmpaBieHHOE 3a pedpaKiHi0 TEOIEHTPUYECKOE 3CHUTHOE PaCCTOSHUE
CorHIIa 1O €ro U3MEPEHHOMY 3€HUTHOMY PAacCTOSTHUIO

Tema 5.2. Ilpeyeccus u nymayus
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. BorurcnuTh BUAMMBIE KOOPAMHATHI 3BE3] 110 3aJaHHBIM CPETHUM KOOpAHHATAM



7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUMN

3 cemecmp, 3auem
Koumponupyemwie /IK: 1IK-1.1 IIK-1.2 [IK-1.3
Bonpocsl/3ananus:

1. OcHoBHble (opmyny chepuueckol TPUTOHOMETPUU JUIsl pelieHus cepuuecKux
TPEYTOJIHHUKOB

2. BciomorarenwsHast HebecHas cepa. OCHOBHBIE KPYTH U TOUKH HEOECHOM chephl.
3. IapannakTuueckuit cepuuecKuii TpEyroJIbHUK

4. CBs3b MEX/ly 3eMHBIMH U HEOHCHBIMH KOOPJHMHATAMH

5. YpaBHEHHE BPEMEHU U €TI0 U3MEHEHHE B TEUEHUE TOAa

6. CBs13b MEX]ly 3BE3IHBIM U CPEJHUM COJIHEYHBIM BPEMEHEM

7. PenATUBUCTCKUE MIKAJIbl BPEMEHU

8. Biusinue pedpakuuy Ha KOOPAMHATHI 3BE3]]

9. BiusiHue cyTo4HOro napasiakca Ha koopAauHarel CoaHia

10. BausiHue npeneccuu 3KBaTopa Ha 3KBaTOpUaIbHbIE KOOPAUHATHI 3BE3]

11. BausiHue acTpOHOMUYECKOM abeppaliuil Ha KOOPAUHATHI 3BE3]T

12. BausiHve HyTallMM Ha SKBaTOPHAJIbHbIE KOOPAWHATHI 3BE3]1
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