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Pa3padoruukmu:
JloueHT kadeapsl BhICIICH reoie3un, K.T.H. [lonagses B. B.

@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

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 15.12.2022, Ne
YueGHO-MeToau 3/23
4ECKOHN
KOMHUCCHHU




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

OIIK-1 Crocoben pemars NPOU3BOACTBEHHbIE W (WJIM)  HCCIEAOBATEIBCKUE  3aJa4H
MIPOU3BOJICTBEHHOMW ACATEIHHOCTH HAa OCHOBE ()YHAMEHTAIBHBIX 3HAHHUI B OOJIACTH T€O/IE3UN

OIIK-1.1 /lemMOHCTpUpyeT HaBBIKM (D)U3UYECKOTO M MPOTPAMMHOTO  MOJCIUPOBAHUS
OT/AETBbHBIX (PparMeHTOB mpoliecca BBHIOOpPA ONTHMAJIBHOTO BapuaHTa JUIsI KOHKPETHBIX
YCIIOBUM

3nams:

OIIK-1.1/311 I'eomerpuueckue u GuU3MIECKHNE OCHOBBI BBICIIIEH T€OAC3UN U TOUHOCTHBIC
OTpPaHUYEHUS TTPOCTPAHCTBEHHBIX, JMHEHHO-YITIOBBIX M BHICOTHBIX CETEH

Yuems:

OIIK-1.1/¥YM1 OOBSCHATL M J[OOKa3bIBaThb C IIOMOIIBI0 MAaTEMaTHYECKUX METOIOB
KaueCTBCHHBIX CBSI3ed MEXKIYy UW3MEHEHUSMU TCOMETPHUECKHX H  (U3HUECKHUX
reoAC3NUYSCKUX BEJIMYNH

Brnaoemw.

OIIK-1.1/Hs1 AHaIUTHYECKUMU u YUCIICHHBIMU METOoIaMU peLeHus
HAYyYHO-TEXHUYECKHX 3aJau TIe0/Ie3Ud C MPUMEHEHUEM BBIUUCIUTEIBHON TEXHUKH,
MPUMEHSATh METO/IbI YUETa BO BPEMEHU T'€OMHAMUYECKHUX MTPOLIECCOB

OIIK-1.2 Ucnonp3yer ¢hyHIaMEHTANbHBIC 3HAHMS JUIsl PEHICHHUS 3adad MpodeCcCHOHATBLHON
NeSITeIbHOCTH B 00JIaCTH reofie3uu

3name:
OIIK-1.2/311 Metoapl ¥ 3amaud BBICIICH TEONE3WM KAaK HAyKH, 3aHUMAIOIIEHCS
onpeneiacHueM (HOpMbI B pa3MepoB 3eMiTd, €€ BHEIIHETO TPaBUTAIMOHHOTO TOJIST M MX

U3MEHCHUH BO BPEMEHH, TEOIE3WYCCKHUE CHUCTEMBbl KOOPIMHAT H BBHICOT, UX
UCTOPUYECKHE PeaTU3aIliu

Ymemu:

OIIK-1.2/¥ml OO6pabarsiBaTh W MTPOU3BOAUTH OLIEHKY TOYHOCTH BBICOKOTOYHOI'O
T€OMETPHUECKOTO HHUBEIHPOBAHUSA U TPUMEHSIEMBIX METOIOB PEIICHHs MPHUKIATHBIX
3a/1a4 BBICILIEH I'€O[EC3UH

Braoemy:

OIIK-1.2/HBl BrimonHenueM u  00pabOTKOM  TeoNe3WYEeCKHMX HM3MEpPeHHHA B
T€0JIe3UYECKUX CETIX

OIIK-1.3 Ananu3upyeT IpPUYMHBI CHUXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npeziaraeT QQEeKTUBHbIE CIOCOOBI TOBBIIICHUS KadyecTBAa MPOM3BOACTBA palboT mpH
BBHITIOJTHCHUH PA3IMYHBIX TEXHOJIOTUYECKUX ONepannuii
3nams:
OIIK-1.3/301 TeopeTndyeckne TONOKEHUS B OCHOBE COBPEMEHHOW TEOAC3UH,
MPAKTUYECKHE OTpaHUYEHUS] HAa TEOPETHUECKHE BBIBOJBI U OCHOBBI T€OMETPUU B
MPOCTPaHCTBE U cHepouINIeCcKOr Te0/Ie3UH Ha AIUTUIICOUIE
Ymemo:
OIIK-1.3/¥YMm1 OueHuBath M BBIBOJUTH KOJMYECTBEHHBIC CBA3U MEXKIYy W3MCHCHHSIMU
FEOMETPUYECKUX ¢  (U3UYECKUX TCOJEe3MYECKUX BEIWYWH, 0OpabarpiBaTh W
aHAJIM3UPOBATh COBPEMEHHBIE T€0Ie3NYEeCKHE U3MEPEHUS
Braoems:
OIIK-1.3/HB2 HaBeikamu cOopa, 00OpabOTKM Teofe3nueckod HHPOpMaUu |
MPOEKTUPOBAHUS T'€0/I€3NUECKUX MOCTPOEHUI



OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHUS COBPEMEHHBIX MHCTPYMEHTOB U METOJOB
IUTAHUPOBAHMSI U KOHTPOJI IPOEKTOB, CBA3AHHBIX C OCJIOKHEHHSMH, BO3HMKAIOIIMMH IIPU
MIPOU3BOJICTBE PadOT

3uamo:

OIIK-1.4/311 OcHOBHBIC TPHUHITUIBI PEIICHUS 3a/la4 MATEeMAaTHUYECKOW TIeoJe3WH Ha
MJIOCKOCTH, Ha cpepounie 1 B IPOCTPAHCTBE

Ymems:

OIIK-1.4/¥ml IIpeobpa3oBbiBaTh MaTeMaTH4eCKHE KOOPAMHATHI M aHAJIW3UPOBAThH
HAy4YHO-TEXHUYECKYIO JTUTEPATYPY

Braoems:

OIIK-1.4/HB1 Cnenuanu3upoBaHHOU Hay4HOM, MIPOU3BOJICTBEHHOMN u
npodeccroHaIbHON TEPMUHOJIOTHEH

[IK-1 CnocobeH TpOBOIUTH HAyYHBIE KCCICIOBAHUS B O0JIACTH KOOPAWHATHO-BPEMEHHOTO U
HABUTAIIMOHHOTO 00eCIeYeHNs TEPPUTOPHUL

[IK-1.1 IlpoBoauT HccneAOBaHUS U SKCIEPUMEHTBI
Buameo:

[1K-1.1/385 OcHoBHBIE TPOOJEMBI COBEPIICHCTBOBAHUS METOJIOB T€OAC3UYECKUX
W3MEpPCHUM, PEIICHWE KOTOPBIX CBS3aHO C BBIMOJHEHHEM HAyYHBIX HCCIICIOBAHUI
TEOPETHYECKOTO U IKCIIEPUMEHTATILHOTO XapakTepa

Ymemes:

[IK-1.1/YM5 ®opmynupoBaTh IeJb HAyYHBIX HCCJCIOBAaHWNW B O0OJACTH TEONE3UH,
aKyTaJIbHBIX C TOYKHM 3PEHHUS TMOBBIIMIEHUS 3((HEKTUBHOCTH METOAOB TIeOJe3UYECKUX
M3MEPEHUI

Braoems:

[IK-1.1/HB1 OteuecTBeHHOM W MEXAYHAPOIHONW TEPMUHOJIOTHEH © BepHO €€
yHnoTpeOssiTh

I1K-1.1/HB3 HaBbikamu 00pabOTKH, aHATN3a U 000OIICHHS Pe3yIbTaTOB YKCIIEPUMEHTOB
Y UCCJICIOBAHUN B COOTBETCTBYIOIICH 00IacTH 3HAHUHT

ITIK-1.2 TlpoBenenue paboT mo oOpabOTKe M aHAIM3y HAYYHO-TEXHHUYECKOW WHOOpMAIUU U
pe3ybTaToOB MCCIEN0BaAHUMN

3name:

[1K-1.2/385 HopmaTHBHO-TEXHUYECKHE U PYKOBOIAIIME JOKyMEHTHI B 00JacTH
CO3/1aHus, IOAIEPKAHUS U PA3BUTHUS TOCYIaPCTBEHHON KOOPAMHATHON OCHOBBI

Ymems:

[IK-1.2/YM5 AHanu3upoBaTh HAyYHO-TEXHUYECKYI0 HMH(POPMAIUIO, OTEUECTBEHHBIH U
3apyOeXKHBII ONBIT 110 HAIIPABJICHUIO JACSITEIbHOCTH

[IK-1.2/¥YmM6  Pa3pabarbiBath  mporpaMMHOE  OOecCIie4eHHWE Uil  BBHITIOJTHCHHS
KOOPJIWHATHO-BPEMEHHBIX IIPe0Opa3oBaHui

Braoems:

[IK-1.2/HB3 HaBeikamu 00paOOTKM, aHalM3a PE3yJbTaTOB  HCCIECIOBAHUN C
HCITOJIb30BAaHUEM HAyYHO-TEXHUUYECKOH HH(pOpManuei Mo COOTBETCTBYIOMICH OOIacTH

3HAHUI
2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I
[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)
MIPOrpaMMBbl




OIIK-1 Cnocoben
pemiath
MIPOU3BOACTBCHHBIE
(mm)
HCCIIEIOBATEIHCKUE
3a/1aun
MPOU3BOJICTBEHHOM
JeSTEIbHOCTH Ha
OCHOBE
(byHIaMEeHTAIbHBIX
3HaHUU B 00MacTH
reoJe3uu

I1oBEBIIIIEHHBIN

NAK OIIK-1.1 JIleMoHCTpUpYET HABBIKH (PU3UYECKOTO U
IPOTrPaMMHOTO MOAETHUPOBAHUS OTAEIBHBIX ()PArMEHTOB
npoiiecca BbI0Opa ONTHUMAaIbHOTO BapHaHTa JUIs
KOHKPETHBIX yCIIOBUU

3HaThb:
OIIK-1.1/3u1 I'eomerpuyeckue u Gpu3NIECKHE OCHOBBI
BBICIIICH T€0/IE3MH U TOYHOCTHBIC OTPaHIYCHUS
MPOCTPAHCTBEHHBIX, TMHEHHO-YTJIOBBIX U BHICOTHBIX
cerei

YMeTh:
OIIK-1.1/YM1 OOBSICHATD U JOKA3LIBATH C IIOMOIIBIO
MaTeMaTHYEeCKUX METOJIOB KAYECTBEHHBIX CBSI3EH MEKITY
M3MEHEHUSMU TEOMETPUICCKUX U (PU3HUECKHIX
reo/Ie3NYECKUX BEIMUMH

Bnanets:
OIIK-1.1/HBl AHanuTUYECKUMH U YHUCICHHBIMU
METOJAMH PEIICHUS HAyYHO-TEXHUYECKUX 33]1ad Te0/Ie31H
C IPUMEHEHUEM BBIYUCIUTEIHHON TEXHUKH, TPUMEHSTh
METO/BI Y4€Ta BO BpEMEHH T€OAMHAMHYECKHIX TPOIECCOB

NJIK OIIK-1.2 Ucnonp3yeT pyHAaMEHTATBHBIC 3HAHUS
JUISL pelIeHus 3a/1ad TpodecCuOHAIbHOM 1eATeIbHOCTH B
00J1acTH reoe3nu

3HaTh:
OI1IK-1.2/311 MeToxap! 1 3a1a4u BEICIIEN I€0Ie3UH KaK
HayKH, 3aHUMaloILEeICs onpeaeaeHneM GopMbl U
pa3mepoB 3emiiu, €€ BHEIIHETO I'PaBUTALIMOHHOTO MOJIS U
UX U3MEHEHUH BO BPEMEHH, F€0/1e3UUECKUE CUCTEMBI
KOOPAMHAT U BBICOT, UX UCTOPUYECKHE PEeATU3ALIH

YMeTs:
OIIK-1.2/¥m1 O6pabarsiBaTh U MPOU3BOAUTH OLIEHKY
TOYHOCTH BBICOKOTOYHOTO T€OMETPUUYECKOTO
HUBEJIMPOBAHUS U IPUMEHSAEMBIX METOOB PELICHHUS
NPUKJIAIHBIX 33/1a4 BBICUICH T'e0Ie3Un

Bnanets:
OIIK-1.2/HB1 Brinonnenuem u 00paboTKon
Te0JIe3NYECKUX U3MEPEHHH B T€0IC3NYECKUX CETAX

NJK OIIK-1.3 AHanu3upyeT NpuIuHbI CHUKEHUS
KauecTBa TEXHOJIOTMYECKUX MPOIIECCOB U IMpejiaraet
3¢ dexTuBHBIE CTOCOOBI OBBIIIEHUS Ka4eCTBA
MIPOU3BO/ICTBA PAOOT MPH BBHITOJHEHUH PA3TUUYHBIX
TEXHOJIOTUYECKUX OTeparuii

3HaTh:
OIIK-1.3/311 TeopeTnyeckue MOJIOKEHUS B OCHOBE
COBpPEMEHHOM reoie3uu, MPakTUUECKUEe OrpaHUYCHHs Ha
TEOPETUUECKHUE BHIBO/BI 1 OCHOBBI TEOMETPUH B
MPOCTPAHCTBE U CHEepOUTUIECKOM Te0Ie3UN Ha
AITUIICOUIE




YMeTs:
OIIK-1.3/¥M1 OueHuBaTh ¥ BHIBOIUTH KOJTHMUECTBEHHBIC
CBSI3U MEXKIY U3MEHEHUSIMH F€OMETPHUECKUX U
($U3UUECKUX reoie3NUeCKUX BeIMUUH, 00padaTbIBaTh U
aHaJIM3UPOBATh COBPEMEHHBIE T'€0Ie3NUECKIE N3MEPEHUS
Bnagers:
OIIK-1.3/HB2 HaBbixkamu c6opa, 00paboTKu
reosie3ndecKkoil nHpopMaIuy 1 MPOESKTUPOBAHUS
reoJe3U4ECKUX IIOCTPOCHUN

NJK OIIK-1.4 JleMoHCTpHUpYyET HaBBIKH MCIIOJIb30BaHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB INIAHUPOBAHUS U
KOHTPOJISl IPOEKTOB, CBA3aHHBIX C OCJIOKHEHUSIMU,
BO3HHKAIOIIMMHU ITPH TPOU3BOJCTBE PadOT

3HaTh:!
OIIK-1.4/311 OcHOBHBIC IPUHIIMITBI PEILICHUS 33124
MaTeMaTU4ecKOM reo/ie3nn Ha IUIOCKOCTH, Ha Cheponie 1
B IIPOCTPAHCTBE

YMmeTs:
OIIK-1.4/¥YmI IIpeobpa3oBbIiBaTh MaTeMaTu4eCcKHe
KOOPAMHATHI M aHAJIM3UPOBATh HAyYHO-TEXHUYECKYIO

JUTEPATypy
Bnagers:

OIIK-1.4/HB1 Cneunanu3upoBaHHON HayYHOH,

IPOM3BOJCTBEHHON U NMpodeccnoHaIbHON

TEPMUHOJIOTHEN

bazosniit

MK OIIK-1.1 JIlemoHCTpUpYET HAaBBIKH (PU3UYECKOTO U
IPOTrPaMMHOTO MOAETHUPOBAHUS OTAEIBHBIX ()PArMEHTOB
npoiiecca BbI0Opa ONTHUMAIbHOTO BapHaHTa JUIs
KOHKPETHBIX yCIIOBUU

3HaThb:
OIIK-1.1/3u1 I'eomerpuyeckue u Gpu3NIECKHE OCHOBBI
BBICIIICH T€O/IE3MH U TOYHOCTHBIC OTPAaHIYCHUS
MPOCTPAHCTBEHHBIX, TMHEHHO-YTJIOBBIX U BEICOTHBIX
cerei

YMeTh:
OIIK-1.1/YM1 OOBSICHATE U TOKA3BIBATH C IIOMOIILIO
MaTeMaTHYEeCKUX METOJIOB KAYECTBEHHBIX CBSI3EH MEKIY
U3MEHEHUSMU TeOMETPUICCKUX U (PU3HUECKHIX
reo/Ie3NYECKUX BEIMUMH

MK OIIK-1.2 Ucnonb3yeT pyHAaMEHTATBHBIC 3HAHUS
JUISL pelIeHus 3a/1ad IpodecCuOHaIbHOM 1eATeIbHOCTH B
00J1acTH reoe3nu

3HaTh:
OI1IK-1.2/311 MeToxap! 1 3a1a4u BEICIIEN I€0Ie3UH KaK
HayKH, 3aHUMAIOIIEHUCs oTpeiesieHneM (pOopMBbI U
pa3MepoB 3emMiH, €€ BHEITHETO TPaBUTAIIMOHHOTO TIOJIS U
WX U3MEHEHUN BO BPEMEHH, T'€01€3UUECKUE CUCTEMBI
KOOPJWHAT U BBICOT, UX UCTOPUUECCKHE pealTn3aIii




YMmeTs:
OIIK-1.2/¥m1 O6pabarbiBaTh U MPOU3BOAUTH OLIEHKY
TOYHOCTH BBICOKOTOYHOTO T€OMETPUUYECKOTO
HUBEJIMPOBAHUS U IPUMEHSAEMBIX METOOB PELICHHUS
NPUKJIAIHBIX 3a/1a4 BBICLICH Te0Ie3un

NJK OIIK-1.3 Aranu3upyer NpUUruHbl CHUKECHUS
KaueCcTBa TEXHOJIIOTMYECKUX MPOLIECCOB U MPEIaracT
3¢ deKTUBHBIE CITOCOOBI MOBLIIICHHUS KaueCcTBa
MPOU3BOICTBA PAOOT MPH BBHIIOIHEHUU PA3TUIHBIX
TEXHOJIOTUYECKUX ONEpalui

3HarTh:
OIIK-1.3/311 TeopeTrnyeckue MOJOKESHHSI B OCHOBE
COBPEMEHHOW reoie3uu, MPaAKTUICCKUE OTPAHUICHISI Ha
TEOPETUYECKUE BBIBOIBI 1 OCHOBBI TCOMETPUU B
MPOCTPAHCTBE U C(HEPOUTUICCKOM TeOIe3UN Ha
SIUTAIICOUIC

YMeTs:
OIIK-1.3/¥M1 OueHuBaTh ¥ BHIBOIUTH KOJTHMYECTBEHHBIC
CBSI3M M@Ky U3MEHEHUSMU T€OMETPUICCKUX U
($U3UUECKUX reoie3NUeCKUX BeJTMUUH, 00padaTbIBaTh U
aAHAIM3UPOBATh COBPEMEHHBIEC T€0Ie3NIECKIE U3MEPCHHUS

NJK OIIK-1.4 JleMOHCTpHUpYET HAaBBIKH MCIIOJIb30BAaHUS
COBPEMEHHBIX UHCTPYMEHTOB U METOJIOB INIAHUPOBAHUS U
KOHTPOJISl IPOEKTOB, CBA3aHHBIX C OCJIOKHEHUSIMU,
BO3HHUKAIOIUMHU ITPH MTPOU3BOJCTBE PadOT

3HaTh:
OIIK-1.4/311 OcHOBHBIC MPUHIIMITBI PEILICHHS 33124
MaTeMaTU4ecKoi reo/ie3nn Ha IUIOCKOCTH, Ha Cheponie 1
B IIPOCTPAHCTBE

YMmeTs:
OIIK-1.4/¥YmI IIpeobpa3oBbIiBaTh MaTeMaTu4ecKHe
KOOPAMHATHI M aHAJIM3UPOBATh HAYyYHO-TEXHUYECKYIO

JUTEPATYPY

[Toporossiii

MK OIIK-1.1 JlemoHCTpHUpYET HaBBIKK (U3HUUECKOTO U
IIPOrPaMMHOTO MOJIETTHUPOBAHUS OTAEIbHBIX (ParMEeHTOB
nporecca BbI0Opa ONTUMAaIbHOTO BapHaHTa JUIs
KOHKPETHBIX yCIOBUHI

3HaTh:
OIIK-1.1/311 I'eomeTpuueckue u GU3NIECKUE OCHOBBI
BBICILIEH T€0/Ie3UH U TOYHOCTHBIE OTPaHUYEHUS
POCTPAHCTBEHHBIX, TMHEHHO-YITIOBBIX U BHICOTHBIX
ceren




MK OIIK-1.2 Mcnons3yeT GpyHIaMeHTaIbHbIC 3HAHUS
JUISL peUIeHus 3a1a4 MpodheCcCUOHATBHOMN NesITeTbHOCTH B
00JIaCTH Teoe3un

3HaThb:
OIIK-1.2/311 MeToms! 1 3a1a4y BBICIIEN TEOAE3UN KAK
HayKH, 3aHUMAIOIIeIcs onpeneieHneM GOpMbI U
pa3mepoB 3eMiH, €€ BHEIIHETO0 TPaBUTALIMOHHOTO TOJIS U
WX U3MEHEHUN BO BPEMEHH, I'€0/Ie3UYECKUE CUCTEMBI
KOOPJMHAT U BBICOT, UX UCTOPUYECKHE pealin3aiiiu

NJK OIIK-1.3 AHanu3upyeT NpUuIuHbI CHUKEHUS
KauecTBa TEXHOJIOTUYECKUX MPOIIECCOB U IMpeJiaraet
3¢ dexTuBHBIE CTOCOOBI OBBIIIEHUS KAa4eCTBA
MIPOU3BO/ICTBA PAOOT MPH BBHITOJTHEHUH PA3TUUYHBIX
TEXHOJIOTUYECKUX OTeparuii

3HaTh:
OIIK-1.3/311 TeopeTnyeckue MOJIOKEHUS B OCHOBE
COBpPEMEHHOM reoie3uu, MPakTUUECKUEe OrPaHUYCHHS Ha
TEOPETUUECKHUE BHIBO/BI 1 OCHOBBI TEOMETPUH B
MPOCTPAHCTBE U C(HEepOUTUIECKOM Te0Ie3Un Ha
AITUIICOUIE

NJK OIIK-1.4 /IeMOHCTpUpPYET HABBIKA HUCTIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB M METOJIOB IJIAHUPOBAHUS U
KOHTPOJISl IPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSIMU,
BO3HUKAIOIMMU MPU IPOU3BOICTBE PadOT

3HaThb:
OIIK-1.4/311 OcHOBHBIC TPUHITUTIBI PEIICHUS 33]1a4
MaTeMaTHYeCKOU T'€OIE3UH Ha INIOCKOCTH, Ha cepousie u
B ITPOCTPAHCTBE

IIK-1 Cnocoben
MIPOBOJUTH HAYYHBIC
HCCIIEA0BaHNUS B
obracTu
KOOpAMHATHO-BPEMEH
HOTO U
HABHUTal[MOHHOT'O
obecneueHus
TEpPUTOPUIL

IToBbITIEHHBIH

UK TIK-1.1 [IpoBoauT uccie0BaHUs U SKCIIEPUMEHTHI

3HaTh:
[TK-1.1/385 OcHOBHBIE TPOOIEMBI COBEPIIIEHCTBOBAHUS
METOJIOB I'e0/Ie3MYECKUX U3MEPEHUH, pelIeHre KOTOPhIX
CBSI3aHO C BBITIOJTHEHUEM HAYYHBIX UCCIICIOBAHUI
TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO XapaKTepa

YMmeTs:
[K-1.1/YMS5 ®opmynupoBarh 1elb HayYHBIX
UCCIIEIOBAaHUH B 00JIaCTH T€0C3UH, aKyTaJIbHBIX C TOUKU
3peHHs MOBBIIIEHUS 3()(PEKTUBHOCTH METONIOB
reoJe3U4ECKUX U3MEPEHUN

Bnagers:
ITK-1.1/HB1 OTeuecTBEHHOW U MEXKITYHAPOIHOM
TEPMUHOJIOTHEH U BEPHO €€ yrnoTpeOiiaTh
[1K-1.1/HB3 HaBbikamu 00pabOTKH, aHAIIN3A U
000011IeHUS pe3yIbTaTOB IKCIIEPUMEHTOB U UCCIICIOBAHUN
B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUH




WK TIK-1.2 TIpoBenenue padboT no o6paboTke U aHaIHU3y
HayYHO-TEeXHHUUECKOH MHPOPMAIIH U PE3yJIbTaTOB
UCCJIEI0BaHUN

3HaTh:
[TK-1.2/385 HopMaTHBHO-TEXHUYECKUE U PYKOBOISIIIHE
JIOKYMEHTBI B 00J1aCTH CO3/1aHUs, TIOAACPKAHUS U
Pa3BUTHUS TOCYJAPCTBEHHON KOOPANHATHON OCHOBBI
YMerTsb:
[1K-1.2/YM5 AHanu3upoBarh HAYyYHO-TEXHUYECKYIO
nH()OpMAITHIO, OTEYECTBEHHBIN U 3apyOEKHBIH OIBIT 110
HaMpaBJICHUIO 1E€ATEIbHOCTU

[1K-1.2/Ym6 PazpabarpiBaTh IporpaMMHOE 0O€CIICUCHUE
JUTSL BBITIOJTHEHUSI KOOPAMHATHO-BPEMEHHBIX
npeoOpa3oBaHUA

Bnanets:
[TK-1.2/HB3 HaBbikamu 00pabOTKH, aHAIHM3a PE3yIBTaTOB
WCCIIEIOBAHHM C UCITOJIb30BAHUEM HAYyUYHO-TEXHUYECKOU
UH(pOpMAaIUeH 0 COOTBETCTBYIOIECH 001acTH 3HAHUI

bazosnii

MK TIK-1.1 [IpoBoguT uccie0BaHUs U SKCIIEPUMEHTHI

3HaTh:
[TK-1.1/385 OcHOBHBIE TPOOIEMBI COBEPIIIEHCTBOBAHUS
METOJIOB I'e0/Ie3MYECKUX U3MEPEHUH, pelIeHre KOTOPhIX
CBSI3aHO C BBITIOJTHEHUEM HAYYHBIX UCCIICIOBAHUI
TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO XapaKTepa
YMmeTs:
[K-1.1/YMS5 ®opmynupoBarh el HaAyYHBIX
UCCIICIOBAaHUN B 00JIaCTH T€0JI3UH, aKyTAIBHBIX C TOUKU
3peHHs MOBBIIIEHUS 3(P(PEKTUBHOCTH METONIOB
reoJe3U4ECKUX U3MEPEHUN

BbazoBrrit

MK TTK-1.2 ITpoBenenue padboT mo o6paboTke U aHATU3Y
HAy4YHO-TEXHUYECKON HHPOPMALIUU U PE3YJIbTAaTOB
HCCIeq0BaHnI

3HaTh:
[1K-1.2/385 HopMaTuBHO-TEXHHYECKHE U PYKOBOISIINE
JOKYMEHTBI B 00JIACTH CO3/1aHUsl, OAAEPKaHUS U
Pa3BUTHS TOCYIAPCTBEHHON KOOPJIMHATHOW OCHOBBI
YMeTs:
[IK-1.2/YM5 AHanu3upoBaTh HAYYHO-TEXHUYECKYIO
UH(OPMAIIUIO, OTEYECTBEHHBIN 1 3apyOEKHBIN OIBIT 10
HAaIpaBJICHUIO JIEATEITBHOCTH
[1K-1.2/Ym6 Pa3pabarsiBaTh MporpaMMHOE 0OecTieueHne
JUISL BBITIOJTHEHHUSI KOOPMHATHO-BPEMEHHBIX
npeoOpazoBaHuit




[Toporossiii NIAK TTK-1.1 [IpoBoAUT UCCaeA0BaHUSA U SKCTIEPUMEHTBI

3HaTh:
[1K-1.1/385 OcHOBHBIE TPOOJIEMBI COBEPIICHCTBOBAHMS
METO/IOB I'€0/Ie3NUYECKUX U3MEPEHU, pelieHne KOTOPBIX
CBSI3aHO C BBITIOJIHEHUEM HAYYHBIX HCCIIE0BAaHUMN
TEOPETUUECKOT0 U SKCIIEPUMEHTAIILHOTO XapaKTepa

WK TIK-1.2 ITpoBenenue padboT no o6paboTke U aHaIU3y
HayYHO-TEeXHUUECKOH MHPOPMAIIH U PE3yJIbTaTOB
UCCJIEI0BaHUN

3HaTh:
[TK-1.2/315 HopMaTHBHO-TEXHUYECKUE U PYKOBOISIIIHE
JOKYMEHTBI B O0JIACTH CO3/1aHUsI, OICPKaHUS U
Ppa3BUTHUS TOCYJAPCTBEHHON KOOPANHATHON OCHOBBI

3. [IIxaja oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NJIK/3VB)

OTiIu4HO

OIIK-1.1 JIemoHCTpUpYyeT HABBIKH (PU3MUECKOTO U TIPOTPAMMHOTO
MOJIEIUPOBAHUS OTJEIbHBIX (PparMEeHTOB Mpoliecca BbIOOpa ONTUMATBHOTO
BapHaHTa Ul KOHKPETHBIX YCIOBUMN
OIIK-1.1/311 I'eomeTpuueckue u GU3NIECKUE OCHOBBI BBICIIICH IC€OJIC3UH U
TOYHOCTHBIE OrPAaHUYEHUS TPOCTPAHCTBEHHBIX, TUHEHHO-YTIIOBBIX U BHICOTHBIX
ceren
OIIK-1.1/YMm1 OOBSCHATH U TOKA3BIBATh C IIOMOIILI0 MATEMAaTUYECKUX METOIOB
KaueCTBEHHBIX CBSA3EH MEXIy U3MEHEHUSIMU T€OMETPUUECKUX U (PU3MUECKHUX
re0Ie3NYECKUX BETUNUHH
OIIK-1.1/HB1 AHanmuTHYECKUMHU ¥ YUCIEHHBIMU METOJIAMHU PEIICHHS
HAy4YHO-TEXHUYECKHUX 3a]1ad T'e0/Ie31H ¢ TPUMEHEHUEM BbIUHUCIUTEIbHON TEXHUKH,
MPUMEHSATH METOIbI yuéTa BO BpEMEHHU Ie0JUHAMHUECKHUX MPOLECCOB

OIIK-1.2 Hcnonb3yet ¢pyHIaMEeHTaIbHbIE 3HAHUS JUIS PEIICHH 3a1a4
npodhecCHOHANBHON IeATEeTHbHOCTH B 00IACTH T€OIe3HH
OIIK-1.2/311 Metonb! u 3a/1auu BEICIIEH T€0/Ie3UH KaK HAyKH, 3aHUMAIOIIEHCS
orpeaeneHueM GopMbl U pa3MepoB 3eMITH, €€ BHEIIHETO TPAaBUTAIMOHHOTO TIOJIS U
UX U3MEHEHUN BO BPEMEHHU, I'€0I€3UYECKUE CUCTEMbI KOOPJUHAT U BBICOT, UX
HCTOPUYECKUE peaTh3alun
OIIK-1.2/¥m1 O6pabarsiBaTh U MPOU3BOAUTH OLEHKY TOYHOCTHU BHICOKOTOUHOTO
F€OMETPUYECKOTO HUBEIUPOBAHUS U IPUMEHSIEMBIX METOJIOB PEIICHUS
MPUKJIAAHBIX 33]1a4 BBICHIEH T€0/1e3UNn
OIIK-1.2/HB1 Brinonnenuem u 00pabOTKON Teofe3NdeCKUX U3MEPEHUN B
re0JIe3UUECKUX CETIX




OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
MPOIECCOB U Mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBHIIICHUS KaueCcTBa
IPOM3BOCTBA PA0OT MPH BHIIOIHEHUH PA3IMYHBIX TEXHOJIOTMUYECKUX OTepanui
OIIK-1.3/3u1 TeopeTrnyeckue MogokKeHUsI B OCHOBE COBPEMEHHOM reoie3ny,
IPAKTHYECKHE OTPAaHUYEHUS HA TEOPETUUECKHUE BBIBOJIBI U OCHOBBI T€OMETPUU B
NPOCTPAHCTBE U CHEPOUTUIECKON Te0Ie3UH Ha HIUIUTICOUTIC
OIIK-1.3/¥YM1 OuieHuBaTh ¥ BBIBOIUTH KOJTHMUECTBEHHBIC CBS3H MEKIY
U3MEHEHUSMHU T€OMETPUUECKUX U (PU3MUECKUX T'€0/Ie3NYECKUX BEIUYHH,
00pabaThIBaTh M AHAJIM3UPOBATH COBPEMEHHBIE I'€0/Ie3NYECKUE U3MEPEHUS
OIIK-1.3/HB2 HaBbikamu c6opa, 00pabOTKH reofe3nueckoid HHPOpMaIu U
IIPOEKTUPOBAHUS I'€01€3MUECKUX TOCTPOEHUIN

OIIK-1.4 JIeMOHCTpUPYET HABBIKK MUCIOJIH30BAHHSI COBPEMEHHBIX
MHCTPYMEHTOB U METOJIOB IUIAHUPOBAHUS U KOHTPOJIS IPOEKTOB, CBSI3aHHBIX C
OCJIO)KHEHUSIMHU, BO3HUKAIOUIMMHU MIPU MPOU3BOJICTBE padOT
OIIK-1.4/311 OcHOBHBIC TPUHITUIIBI PEIICHUS 33]1a4 MaTEMaTHIECKON Te0Ie31UH
Ha TUIOCKOCTHU, Ha c)epouie U B IPOCTPAHCTBE
OIIK-1.4/YMm1 TlpeoGpa3oBbIBaTh MAaTEMAaTHIECKUE KOOPIUHATHI U aHATM3UPOBATH
HAy4YHO-TEXHUYECKYIO JIUTEPATypy
OIIK-1.4/He1 Cnenmanu3npoBaHHOW HayYHOH, IPOU3BOJCTBEHHON U
npodeccroHaIbHON TEPMUHOJIOTHEH

[IK-1.1 ITpoBoaUT HcCIEOBAaHUS U SKCIIEPUMEHTHI
[IK-1.1/385 OcHOBHBIEC TPOOIEMBI COBEPIICHCTBOBAHUS METOAOB I'€0/Ie3NIECKUX
U3MEPEHUM, PEIIEHHE KOTOPBIX CBSI3aHO C BHIMOJIHEHUEM HAYYHBIX UCCIIEI0BAHUM
TEOPETHUECKOTO U AKCIIEPUMEHTAILHOTO Xapakrepa
[IK-1.1/YMS5 @opmynupoBath 11e/1b HAyYHBIX UCCIICAOBAaHUN B 00JIACTH T'€0IE31H,
AKyTAJIBHBIX C TOYKH 3PSHUS MOBBIIIEHUS 3PPEKTUBHOCTH METOJIOB
reOJe3U4ECKUX U3MEPEHUN
[TK-1.1/HB1 OtedyecTBeHHON M MEXIyHAPOAHON TEPMUHOIOTHEN U BEPHO e
yIOTPeOIATh
[TK-1.1/HB3 HaBbikamu 00pa0boTKH, aHATH3a i 0000IIECHUS PE3YIETATOB
HKCIIEPUMEHTOB U MCCIIEJOBaHUI B COOTBETCTBYIOIIECH 00IacTH 3HAHUI

[1K-1.2 TIpoBenenue paboT mo 0OpabOTKe M aHAIU3Y HAYYHO-TEXHUYECKON
uH(bOpPMaIUH U PE3yIbTaTOB UCCIEIOBAHUIM
[1K-1.2/385 HopMaTuBHO-TEXHHUECKHE U PYKOBOJSIITNE JOKYMEHTHI B 001aCTH
CO3/1aHus, IOAIEP>KAHUS U PA3BUTHUS TOCYIaPCTBEHHON KOOPAMHATHON OCHOBBI
[1K-1.2/YM5 AHanu3upoBaTh HayYHO-TEXHUYECKYIO HHPOPMAIIUIO,
OTEUECTBEHHBIN 1 3apyOeHBIN OIBIT 110 HANPABICHUIO JIEATEIbHOCTH
[1K-1.2/Ym6 PazpabarpiBaTh IpOrpaMMHOE 00ECIICUCHHUE IS BHITTOJTHEHHS
KOOPJIWHATHO-BPEMEHHBIX TPeoOpa3oBaHu
[1K-1.2/HB3 HaBbikamu 00paOOTKH, aHATIN3a PE3YIBTATOB UCCIEAOBAHMM C
WCITOJIb30BAaHUEM HAYYHO-TEXHUYECKOW MH(POPMAIIUEH 10 COOTBETCTBYIOMIEH
o0nacTu 3HaHUH

Xopo1o

OIIK-1.1 lemoHCTpHpYET HaBBIKK (PU3UUECKOTO U IPOrPAMMHOTO
MOJICITUPOBAHUS OTJIEIBHBIX (DPAarMEHTOB MpoIiecca BHIOOpa ONTUMATHHOTO
BapHaHTa JUISI KOHKPETHBIX yCIOBUM
OIIK-1.1/3u1 I'eomeTpuyeckue u Gu3NIECKUE OCHOBHI BBICIICH re0/1e3Un U
TOYHOCTHBIE OTPAHUYEHHUSI IPOCTPAHCTBEHHBIX, TMHEWHO-YTIIOBBIX U BHICOTHBIX
cerei
OIIK-1.1/YM1 OOBSICHATE U TOKA3bIBATh C IIOMOIILI0 MATEMAaTHYECKUX METOIOB
KaueCTBEHHBIX CBS3CH MEXKIY U3MEHEHUSMU T€OMETPUICCKUX U (PU3HUECKHIX
IreoAC3NUYSCKUX BEJIMYNH




OIIK-1.2 Hcnonb3yet ¢pyHIaMEHTaNbHbIE 3HAHUS [T PEIICHHS 3a1a4
npodhecCHOHANBHON IeATeIHbHOCTH B 00IACTH T€OIe3UH
OIIK-1.2/311 Metonb! u 3a/1auu BHICIIEH T€0/Ie3UH KaK HAyKH, 3aHUMAIOIIEHCS
orpeseneHueM (popMbl U pazMepoB 3eMild, €€ BHEIIHETO IPaBUTAIIMOHHOTO TOJIS U
UX U3MEHEHUH BO BPEMEHH, F'€0/Ie3UYECKUE CUCTEMBI KOOPIMHAT U BBICOT, UX
UCTOPUYECKHE peau3aIiu
OIIK-1.2/¥m1 Ob6pabarsiBaTh U MPOU3BOAUTH OLEHKY TOYHOCTH BBICOKOTOUHOTO
r€OMETPHUECKOTO HUBEIMPOBAHUS M IPUMEHSIEMBIX METOIOB PEIICHUS
NPUKJIAIHBIX 33/1a4 BBICUICH T'e01e3un

OIIK-1.3 Ananu3upyer NpUYUHbI CHH)KEHUSI KQUe€CTBA TEXHOJIOTMYECKUX
MPOIIECCOB | mpeyiaraeT 3hHEKTUBHBIE CTIOCOOBI MOBBIIIIEHUS Ka4eCTBa
MIPOU3BO/ICTBA PAOOT MPH BBHITOJTHEHUH PA3TUYHBIX TEXHOJIOTHYECKUX OTeparuii
OIIK-1.3/311 TeopeTnyeckue MOI0KEHUS B OCHOBE COBPEMEHHOM Ie0/Ie31H,
MPAaKTHYECKHE OTPAaHUYEHHUS HA TEOPETUYECKHUE BHIBOJIBI U OCHOBBI T€OMETPUU B
MPOCTPAHCTBE U CHepouINIEeCKOr Te0/Ie3UH Ha AIUTUIICOUIE
OIIK-1.3/¥M1 OneHuBaTh ¥ BHIBOJIUTH KOJMYECTBEHHBIC CBS3U MEKITY
MU3MEHEHUSIMU TeOMETPUUECKUX U (PU3MUECKHUX T€0/Ie3MUECKUX BEIUYHH,
00pabaThIBaTh M AaHAJIU3UPOBATH COBPEMEHHbBIE T'e0/Ie3NUeCKIe U3MEPEHUs

OIIK-1.4 JlemoHCTpHUpYET HaBBIKK MCIIOJIb30BaHUSI COBPEMEHHBIX
MHCTPYMEHTOB U METOJIOB INIAHUPOBAHUS U KOHTPOJISI IPOEKTOB, CBA3AHHBIX C
OCIIOKHEHUSIMH, BO3HUKAIOIIMMHU TP IIPOU3BOJICTBE paboT
OIIK-1.4/311 OcHOBHBIE MIPUHIIMITEI PEILICHUS 33]]a4 MaTeMaTHYECKON TeOe31H
Ha IJIOCKOCTH, Ha c(hepouie U B IPOCTPAHCTBE
OIIK-1.4/¥Ym1 IIpeoOpa3oBbIBaTh MaTeMaTU4eCKHe KOOPAUHATHI MU AHAJIM3UPOBATh
HAy4YHO-TEXHUYECKYIO JTUTEPATYPY

[IK-1.1 ITpoBoAUT HcCIEAOBAaHUS U SKCIIEPUMEHTBI
[IK-1.1/385 OcHOBHBIEC TPOOIEMBI COBEPIIICHCTBOBAHUS METOAOB I'€0/Ie3NIECKUX
U3MEPEHUM, PEIIEHHE KOTOPBIX CBSI3aHO C BHIMOJIHEHUEM HAYUYHBIX UCCIIEI0BAHUM
TEOPETHUECKOTO U AKCIIEPUMEHTAILHOTO Xapakrepa
[IK-1.1/YMS5 @opmynupoBath 11e/lb HAyYHBIX UCCIICAOBAaHUNA B 00JIACTH T'€0IE31H,
AKyTAJIBHBIX C TOYKH 3PSHUS MOBBIIIEHUS 3PPEKTUBHOCTH METOJIOB
reOJe3U4ECKUX U3MEPEHUN

[1K-1.2 [IpoBenenue pabot mo oOpaboTKe M aHAIN3Y HAYYHO-TEXHUYECKOM
UH(POPMAIIUH U PE3yIbTaTOB UCCIIEIOBAHUI
[1K-1.2/3u5 HopmaTuBHO-TEXHHYECKUE U PYKOBOSIINE JOKYMEHTHI B 00JacTH
CO3JaHMsI, OAJIEPKAHUS U PAa3BUTHUS TOCYAAPCTBEHHON KOOPIMHATHON OCHOBBI
[IK-1.2/YM5 AHanu3upoBaTh HAYYHO-TEXHUYECKYIO HH(POPMALIHUIO,
OTEUECTBEHHBIH U 3apyOeKHbII OMBIT 110 HANPABJICHUIO ACATEIbHOCTH
[IK-1.2/Ym6 Pa3zpabarsiBaTh MporpaMMHOE 0OecrieueHue IS BBIMOTHEHHS
KOOPAMHATHO-BPEMEHHBIX MPeo0pa3oBaHUM

VYnosnerBopure
JIBHO

OIIK-1.1 leMmoHCTpHpYET HaBBIKK (PU3UUECKOTO U IPOrPAMMHOTO
MOJICITUPOBAHUS OTJIEIBHBIX (DPAarMEHTOB MpoIiecca BHIOOpa ONTUMATHHOTO
BapHaHTa JUISI KOHKPETHBIX yCIOBUI
OIIK-1.1/311 I'eomeTpuyeckue u GuU3NIECKUE OCHOBHI BBICIICH Ie0/1e3Un U
TOYHOCTHBIE OTPaHUYCHUS IPOCTPAHCTBEHHBIX, TUHEHHO-YTIOBBIX H BRICOTHBIX
cerei

OIIK-1.2 Vcnonb3yeT dhyHIaMEHTAIbHBIC 3HAHUS JJI PEIICHUS 3a1a49
npodeccroHaIbHOM IEATETLHOCTH B 00JIaCTH T€0Ie3UHN
OIIK-1.2/311 MeToas! 1 3a1a4u BBICIICH I€0JIe3MH KaK HAyKH, 3aHUMAIOIICHCsI
onpenenacHueM GOpMBbI U pa3MeEPOB 3eMJTH, €€ BHEIITHETO TPABUTAIIMOHHOTO TIOJIS 1
WX U3MEHEHUI BO BPEMEHH, T€0AC3UUECKUE CUCTEMBI KOOPJUHAT M BBICOT, MX
HUCTOPUYECKHUE peaTH3aIlun




OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
MPOIECCOB U Mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBHIIICHUS KaueCcTBa
MIPOM3BOICTBA PAOOT MPH BBHITOTHEHUH PA3TUYHBIX TEXHOJIOTHYECKHUX OTIEePAIIHid
OIIK-1.3/3u1 TeopeTrnyeckue MogokKeHUsI B OCHOBE COBPEMEHHOM reoie3ny,
MPaKTUYECKUE OrPAHUYCHHS HA TEOPETUUECKUE BHIBO/IBI U OCHOBBI TEOMETPHUU B
MPOCTPAHCTBE U CHEPOUTUICCKON T€O/IC3UH Ha DIUTHIICOUIC

OIIK-1.4 JIeMOHCTpUPYET HABBIKH MUCIOJIH30BAHHSI COBPEMEHHBIX
MHCTPYMEHTOB U METOJIOB TJIAHUPOBAHUS U KOHTPOJISI IPOEKTOB, CBA3AHHBIX C
OCJIOKHEHUSIMHU, BO3HUKAIOUIMMHU TPU MPOU3BOJICTBE padOT
OIIK-1.4/311 OcHOBHBIC TPUHITUIIBI PEIICHUS 33]1a4 MaTEMaTHIECKON Te0Ie31UH
Ha TUIOCKOCTHU, Ha c)epouie U B IPOCTPAHCTBE

ITIK-1.1 I[TpoBOAUT MccaeqOBAHUS U SKCIIEPUMEHTHI
[1K-1.1/385 OcHOBHBIE TPOOJIEMBI COBEPIICHCTBOBAHMS METOIOB I€0/IE3UIECKUX
U3MEPEHHI, pellIeHuEe KOTOPBIX CBSI3aHO C BHIMOJIHEHUEM HAyUHBIX HCCIIETOBaHUMA
TEOPETUUECKOT0 U SKCIIEPUMEHTAIILHOTO XapaKTepa

[1K-1.2 TIpoBenenue paboT mo 0OpabOTKe M aHAIU3Y HAYYHO-TEXHUYECKOM
uHGOpPMaIUH U PE3yIbTaTOB UCCIIEIOBAHUIMI
[1K-1.2/385 HopMaTuBHO-TEXHHUECKHE U PYKOBOJSIITNE JOKYMEHTHI B 001aCTH
CO3/1aHus, IOAIEP>KAHUS U PA3BUTHUS TOCYIaPCTBEHHON KOOPAMHATHON OCHOBBI

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpOJILHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns

®dopma koHTPOIIs/O1IEHOYHOE CPENCTBO

Texyuui KOHTPOJIb

TectupoBanue
Hannune koHCEKTa IEKIINH
KontponbHas pabota

[TpomexyTouHas KontponbsHas pabora
arrecTraus DK3aMeH
Bua koHTpOJISI/ HCOIB3yeMble
Ne HanMenoBanue pasieia Konrpoanpyem OLIEHOYHbIE MATePHUAJIbI
n/n bie U1K T . TpomexyT.
eKy]].[I/II/I arTrecranus
1 |BBenenue OIIK-1.2 TecTtupoBaHue DK3aMeH
OIIK-1.4 Hannune xoHCneKTa JIEKIMi
[IK-1.1 TIK-1.2 |KontponbHas paboTa
2 |OcHoBHOM OIIK-1.1 TecTtupoBanue DK3aMeH
OIIK-1.2 Hanuuune xoHCIIeKTa JIEKIUH
OIIK-1.3 KontponwsHas pabora
OIIK-1.4
ITK-1.1 ITK-1.2

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN




[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».

Hpoxvzeofcymouﬂaﬂ ammecmayu:. 3K3LZM€H, 3-51 1emuas ceccusl.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Beeoenue
Koumponupyemvie U/IK: OIIK-1.2 OIIK-1.4 IIK-1.1 [IK-1.2

Tema 1.1. Beeoenue 6 memoo koopounam
®dopMa KOHTPOJISI/OTICHOYHOE CpeACTBO: Hammume KoHCIIeKTa JISKITHi

Tema 1.2. Koopounamul 8 vicuietl 2eooe3uu
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Jlaiite Ha3zBaHue cucTeMbl KoopAuHar; Hawamo cucTeMbl KOOpPAMHAT pacIHoOIOKEHO B
3aIaHHOM TOYKE, OCh X JIEXKUT B INIOCKOCTH MEPUIMAaHA TOYKH U HAIPABIIEHA B CTOPOHY CEBEpa; OChb
Z HarpasiieHa [10 HOpMaJM K IOBEPXHOCTH IUIMIICOMIA U3 3aJaHHOM TOYKU OT DILIUIICOMAA; OCh Y
JOTIOJIHAET CUCTEMY KOOPJAUHAT J10 JIEBOU

2. HazoBurte npouecc npeoOpa3oBaHus KOOPMHAT, peali30BaHHBIN Ha CXeMe




3. TeopeTnueckoe onpeneneHNue Kakol CUCTEMbl KOOPIMHAT OCHOBBIBAETCS Ha CIEAYIOIINX
MOJIOKEHUSIX:
HAyajo CUCTEMBI KOOPAUHAT PACIIONIOKEHO B LIEHTPE Macc 3eMJIN;
OCb Z HampaBjJeHa K YCJIOBHOMY 3E€MHOMY IOJIOCY, (MEXIyHapOIHOMY YCJIOBHOMY HadJanly) —
pexoMeHanun MexayHapoaHoit ciayx0s1 Bpamerus 3emin (IERS);
ocb X — B TOYKY IepeceueHHsl IJIOCKOCTH IKBaTopa M HAYaJIbHOTO MEpPHUIMAHA, YCTAaHOBJIEHHOTO
IERS u Mexaynapoausim 0topo Bpemenu (BIH);
OCb Y JOIOIHAET CUCTEMY KOOPAUHAT J10 IIPABOM.
OOmie3eMHas cucTeMa KOOpIMHAT BpallaeTcsi BMECTE ¢ 3eMIIeH.
@ukcupyercs Ob1Ie3eMHast CUCTEMa KOOPAWHAT Ha ONPEICTICHHYIO JI0XY

Tema 1.3. Ilpoexyuu 6 svicuieli 2eodesuu
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Beruncnenue koopauHat B mpoekuuu [ 'aycca-Kprorepa mo xoopauHaram

Ha mucre xapter M 1:1000000 O-39 BbIOpaTh 1O HOMepy BapuaHTa JucT kaptel M1:200000.
Boruncnuth miockue npsiMmoyroibHbele koopauHatsl ['aycca—Kprorepa it ymioB, cepeinH CTOPOH
pPaMKH ¥ IEHTPAJIBHOTO KpecTa Ha AJUIMIICOUIE C IIUHON OonbIinoi momyocu a =6378209+var M u
cxaruem = 1 2983. [lo momydeHHBIM TIPSAMOYTOJIBHBIM KOOpAMHATAM HAHECTH Ha Oymary yribl
CepequHbl CTOPOH paMKM JIMCTAa KapThl, a TaKXke LEHTpalbHBI KpecT. KuiomerpoByio ceTky
MPOPUCOBATH Yepes3 4 KM.

BriOpath ayry MepuanaHa, He JeKallylo Ha 0CEBOM (T. €. Y KOTOPbIX HEeNpeoOpa3oBaHHas OpIuHaTa
y HE paBHa HYJIIO) U MEXIy Toukamu ¢ mmporamu Bep m Bep +0? maiitu e€ mnmuny. Ilocnme
JIOTIOJIHUTENBHBIX BBIUMCICHUM HANTH IUIOCKHE NPSIMOYTOJIbHBIE KOOPAMWHATHl B IPOEKIHH
I'aycca—Kprorepa.

Pazoen 2. Ocnoenoii
Koumponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 IIK-1.1 IIK-1.2

Tema 2.2. I'eooezuueckue cemu
®dopma KOHTPOJIS/OIIEHOYHOE CPeACTBO: Hanmndne KoHCIIeKTa JeKIui

Tema 2.3. Cucmembl KOOpOUHAM U 8bLCOM
®dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. [TpeoOpa3oBaHme KOOPAUHAT MEXKITY TE€OLIEHTPUUIECKON 1 peepeHITHON CHCTeMOM

Heo6xonumo npeoOpa3oBaTh reoie3ndecKue KOOPIUHATHI B I€KAPTOBBI, ICOI€3MUECKIE KOOPINHATHI
B IUIOCKHE NPSMOYTOJIbHbIE B Mpoekuuu ['aycca-Kprorepa, BBIIOIHUTL 0OpaTHbIE TpeoOpa3oBaHus U
IIPOaHAIN3UPOBaTh U3MEHEHUs KoopaAnHAT MyHKTOB B 'CK-2011 oTHOCUTENBHO NPEXKHUX CUCTEM.

Tema 2.4. Ananu3z uzmepeHut, 3a8UCAUWUX OM BPEMEHU
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. B rpaBuTanmoHHOM TIOJi¢ Kakas BBICOTAa h TOHWMaeTcs KaK pACCTOSHHE MEXKITY
YPOBEHHBIMH ITOBEPXHOCTSIMU TTOTCHIIMAJIA CUJIBI TSHKECTH BJIOJIb CUIIOBOM JIMHUHT

2. B Kakux MpOEKIMIX YIIbl MEXAY JUHUSIMH Ha MOBEPXHOCTH MPH W300pKEHUU ITHUX
JUHUAN Ha TUIOCKOCTH HE W3MEHSIOTCSA, a MacITad B JAHHOW TOYKE M300paKeHUsI HE 3aBHCHUT OT
HamnpaByieHUs1? YKa3aTb CBOMCTBO.

3. BeiuucnuTe miomwaas Tpamneu, orpaHuueHHon muporamMu Bl u B2 u gonroramu L1 u
L2 (Bblpa’keHHBIMU B pajinaHax). BeIYUCIATH A0 THICAYHBIX J0yied meTpa. OTBET MpEeACTaBUTH 10
HEJNbIX 0€3 OKpYyTIIeHHs], 0TOPOCHB IPOOHYIO YacTh
1.2049361326



2.512299104
3. 128069487

B, rpan B, rpag L, rpan L, rpag

3° 00' 3° 20 36° 36° 30"
HapameTpH DJIIHIICOMIA:

a= 6378993,02 b= 6358280,07

P=0b*(,—L,) [(sin B, — sin B;)

2
+3 e?(sin® B, — sin® B,)

3

+z e*(sin® B, — sin® B,)
1

+ e®(sin’ B, — sin’ B;)

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOMN aTTecTALMHA

3-2 nemusia ceccus, Ix3amen
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 [IK-1.1 IIK-1.2
Bomnpocsei/3ananus:

1. [IpumeHeHre MeTOIa KOOPIAUHAT B ACTPOHOMUU U Teofe3nn. HeGecHble acTpOHOMUYECKHE
KOOPJIMHATHI HEOECHBIX CBETUII. [ eorpaduueckasi CUCTEMa aCTPOHOMHYECKUX KOOPIUHAT, CBSI3aHHAs
C OTBECHOM JTMHHUEH.

2. Teorpaduueckast cucreMa 3eMHBIX T€0IE3MYECKUX KOOPIWHAT (3€MHBIX IPEIMETOB),
CBs3aHHAsl C 3€MHBIM JJUIMIICOMJIOM: OCHOBHBIE MAPAMETPhl AJUIUICOMJA U CBA3U MEXIYy HHUMHU;
npuBenEHHAs, Teoe3nuecKast, chepruueckast IUPOTHL.

3. l'eone3nueckue KOOPAMHATHI: TNIaBHBIE PaJWyChl KPUBHU3HBI; OCHOBHBIEC c(heponanyeckue
(GyHKLIMHU; TeoJe3uvecKas BbBICOTA; BBIYMCICHHE IMPSIMOYTOJbHBIX JIEKAPTOBBIX KOOPAMHAT IO
KPUBOJIMHEHHBIM I€0Ie3NUECKUM, OCHOBHBIE aJITOPUTMbI 00paTHOTO IPeoOpa30BaHMsL.

4. 3aMeHa MEPEeMEHHBIX W KOOPAMHAT, KOI()(UIMEHT MCKaXECHUs Mepbl (SKOOMaH) Juis
MOJISIPHBIX, IMJIMHAPHYECKUX, CPEpUUYECKHX W Teofe3HMuecKux KoopauHar. OpToroHaabHbIC
KOOpAHMHATHI, k03 uumeHTs! Jlame, 31eMeHTHI JUIMHBI U IOBEPXHOCTH.

5. TonmoueHTpUYeCKHE KOOPAMHATBHI B KAacaTelIbHOM IUIOCKOCTH: XOpJa, HAKJIOHHAS
JNanbHOCTh, (TEONEe3UYECKUl) a3uMyT HampaBieHus, (reofe3uYecKoe) 3E€HUTHOE pPaCCTOSHHE
HarpaBJICHUSI.



6. DOneMeHThl IUIOCKOW M TPOCTPAHCTBEHHOM KPHUBOW; HOpPMaJIbHAsA, CIHPSIMIIAIOIIAs,
COIIpUKacarouiasics MIOCKOCTH, COMPOBOXAAIOUINA TPEXTPAaHHUK, KPUBU3HA, KpydeHHUe, (GpopMyrbl
Ceppe—®pene. DneMeHTsl KpUBOM Ha IOBEPXHOCTU: HOPMaJIbHAS U TaHT€HIIMAJIbHAsI KPUBU3HA.

7. 'eoMeTpHs NOBEPXHOCTHU LIUIICOUA: HOPMAIbHOE U HAaKJIOHHOE CEYEHHE, JTOKCOAPOMHUS,
HOpMaJIbHOE CEYEHHE, TeoJe3uyeckas JIMHUA M €€ DKCTpeMalabHoe CcBoWcTBO. Kpunsna
MIOBEPXHOCTH: I10JIHAsI KPUBU3HA, T'ayCCOBA KPUBU3HA.

8. KoopauHarel TOYKM B JBYX HPOCTPAHCTBEHHBIX cuctemax. CemHIapaMeTpUuecKoe
OpPTOTOHAJBHOE NMPEe0Opa30BaHUE.

9. Berauciuth pacctosiHie Ha 3emiie, Ha KOTOPOM MOXKHO HAOIONaTh MyHKTHI HAMPSIMYIO CO
IITAaTUBOB BEICOTOU 2 M.

10. Beraucnuth pa3HOCTh PACCTOSHUN MEXKy OCHOBAHHUSMH U BEPIITMHAMH OallleH BBICOTON
100 M, ynanéunbivMu Ha 10 kM.

11. Haiimure manyro TMOJyOCh JUIMIICOMIA, €Clu OoJbllas Mojayoch paBHa 10, a ckarue
paBno 1/10.

12. OueHunTh, KaK U3MEHSAIOTCS IVIaBHbIE PAJUyChl KpUBU3HBI B IIpelenax ropoja, paioHa,
obnacru.

13. Orpaborars aaropuT™Mbl OOpaTHOTO MPEOoOpPa30BaHMs MPSIMOYTOJBHBIX KOOPJIWHAT B
reo/Ie3NIECKHeE.

14. Dnnuncoun umeeT OOMNbITyI0 Moyochk 6376220 + (Texymuit ron) m, u cxarue 1/298,3,
TOYKA UMEET KOOPHHATHI:
mMpoTa = TeKymee Bpems hhmmss B Buze © ' ",
J0NToTa = TeKyuiee Bpemst hhmmss B Buze © ' ",
BbicoTa 100 + Tekymee Bpems hh m.
Haiitu:
— NPSIMOYTOJIbHBIE IEKAPTOBBI KOOPIUHATHI TOUKH
— 3HadeHus kodpduuueHToB Jlame mis reope3nyeckoi M cepruueckor CHUCTeMbl KOOpAMHAT (B
TOYKE)
— y MPOEKLUHU TOYKU Ha SIUTMIICOU: PAJANYChl KPUBU3HBI MEPHIUAHA, TIEPBOTO BEPTHKAIA,
— KOOPJHMHATHI €TUHUYHOTO BEKTOPa HOPMAJIH K JUIUIICOUTY,
— KOOPJMHATHI €TMHIUYHBIX BEKTOPOB KacaTeIbHBIX K MEPUIUAHY M MApaJUIeIIH IUIAIICOUA.

15. Dnuncona uMeeT OobIIyI0 Mmoyock 6376220 + (Tekyuuii rox) M, u cxkartue 1/298, 3,
nepBas Touka P umeer koopAMHATHI:
mpoTa = Tekyilee Bpemss hhmmss B Buze , IONITOTa = TeKymiee Bpemss hhmmss B Buge © ' ",
BbicoTa 100 + Tekymiee Bpemst hh M, Bropast Touka ©UMeeT KOOPIHUHATHI:
mupora = 25° 30" 30", monrora = 25° 30" 30", BeicoTa 500 M.
BbIunCIUTE TONOLEHTPUYECKUE KOOPAUHATBI X, Y, Z BTOPOM TOYKM OTHOCHUTENIBHO IEepBOM P Kak
HayvaJia TOMOLEHTPUYECKON CUCTEMBI CHaYala B MAaTPUYHOM BHJIE

orn

16. Jlokaxxute yTBEp)KIEHHE: €CIU TOIYOCH a, b AJUIMIICa yBEIWYUTHh HA OAHY U Ty JKe
BEJIMYMHY, HOBBIM JIIIUIC OyleT HE MOA00EH HMCXOAHOMY («I0J00eH» — MOXKET OBITh TOJydYeH
MacIITaOuPOBAHKUEM).



17. Haiitn npoduib ropbl, HAaKJIOH KOTOPOH B K0 TOYKE COCTABISAET 0L K OTCUETHOU
cdepe (U1 cirydas HakIoHa o0 =45° ¥ OTHOIIEHUS BBICOTHI TOPHI K panuycy chepsl 1/2).

18. B rpaBuTaniMOHHOM TIOJi¢ Kakas BbICOTa h TIOHMMAETCs KaK pPACCTOSHUE MEXKITY
YPOBEHHBIMH [TOBEPXHOCTSIMHU MMOTEHIIMAJIA CUITBI TSKECTH BJIOJb CHIIOBOM JTMHUH

19. B xakuxX NpOEKIMIX Yl MEXIy JMHUSMH Ha MOBEPXHOCTH IPU M300paKEHUH ITHX
JUHUNA Ha TUIOCKOCTH HE M3MEHSIOTCS, a MaclITad B JaHHOM TOYKEe M300pa)XCHUs HE 3aBUCUT OT
HanpasieHus? YKa3aTb CBOMCTBO.

20. Brruucnure miomaas Tparneuuy, orpanndeHHo muporamu Bl u B2 u nonroramu L1 n
L2 (BbIpakeHHBIMU B pajguaHax). BeUNCIATH 10 THICAYHBIX H0jei meTpa. OTBET NpeACTaBUTH A0
HENbIX 0€3 OKpYyTIIeHHs], 0TOPOCHB IPOOHYIO YacTh
1.2049361326
2.512299104
3. 128069487
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HapameTpLI JUIHIICOHIA.

a= 6378993,02 b= 6358280,07

P =b*(L, — L) |(sinB, — sinB,)
2
+3 e?(sin® B, — sin® B,)

3
+z e*(sin® B, — sin® B,)
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+ e®(sin’ B, — sin’ BI)‘
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