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 dhotorpammerpun

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
MOJ1Y/Ib ASPOKOCMHUYECKHUX CbEMOK U ®OTOI'PAMMETPUU

«b1.B.01.01 OCHOBBbI ®OTOI'PAMMETPUN»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiis) moarororku: ['eonesust

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
dopma oOyueHHUs: 3a09Has
I'on Habopa (mpuema Ha oOydenue): 2024

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona 8 mecsa(-eB)

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2024
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Pa3padoruukmu:
Honent kadpenpst @ororpammerpuy, K.H., 101eHT Kypkos B. M.

HouenTt xadeapst DororpammeTpud, K.H., 1o1ieHT CkpoinuibiHa T.
H.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsrii pakynsrer | [Ipemcemarennb JIutBunenko M. B. Paccmorpeno | 15.02.2024, Ne 1
Y4ebHo-meTonu
YECKOU
KOMHCCUU
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb 0CBOEHUS TUCIMILIMHEI - TIOIy4eHUE 00yUYaroUMUCs KOMITJIEKCHBIX 3HAHHUH B 00JIaCTH
¢dororpammerpun U (HOpMUpPOBaHHE MPOPECCUOHATBHBIX KOMIIETCHIIMH, 00eCTIeYHBAIOIINX
OynymuMm OakajaBpaM TeoJie3ud M JTUCTAHLIMOHHOTO 30HIMPOBAHMS HCIOJIb30BAaHUE 3HAHUNA OCHOB
Teopur  (OTOrpaMMETpPUHM, METOJOB M  TEXHOJNOTUH  (oTrorpaMMerpuyeckoil  00paboTKu
a’POKOCMHMYECKUX M HA3€MHBIX CHUMKOB JJIsI CO3JIaHHs M OOHOBJICHMS TOMOTrpadUuecKUx Kapr,
KaJacTpOBbIX  IUIAHOB W JAPYTrUX  JOKYMEHTOB O  MECTHOCTH  IpH  pEIICHUH
MPAaKTUKO-OPHEHTUPOBAHHBIX 3a1a4y B pamKax MIPOU3BOJICTBEHHO-TEXHOJIOTMYECKOH,
MPOEKTHO-U3BICKATEILHON M HAay4YHO-HCCIIEI0BATENbCKONW IPOPECCHOHATBHON AEATEIbHOCTH.

3amaun U3y4eHus TUCIUILIHHBIL:

- (QopmupoBaHME TOHATUH O COBPEMEHHBIX TEXHOJIOTHAX CO3JaHUs U  OOHOBIIEHUS
Tonorpad@UyecKux M KaJacTPOBBIX KapT M IUIAHOB M CO3AAHUS APYTUX TOKYMEHTOB O MECTHOCTH
(dbororpamMmmeTpUYECKUMHA METOJIAMH

- OCBOEHHUE HABBIKOB pabOTHI Ha MUPPOBBIX (HOTOrpaMMETPUUYECKUX CHCTEMAaX, BHITIOIHSAEMBIX MPH
CO3JJaHUM U OOHOBJIECHHUHU TOMOrpaUUECKHX M KaJaCTPOBBIX KAapT M IUIAHOB M PEIICHHM JPYTUX
3ajau;

- TMOJy4YeHHE KOMIIETCHLUH, MO3BOJSIOIUX OOOCHOBBIBATh ONTHUMAJIbHbIE BapUAHThl TEXHOJIOTHM
CO3/1aHusl U OOHOBIIEHUS TOMOTrpaduYeCcCKUX U KaJaCTPOBBIX KApPT U IJIAHOB U PEIICHUS MPUKIAIHBIX
3aj1a4 (oTorpaMMeTpUYECKUMH METOIaMU;

- opMHUpOBaHUE YMEHHI MPUMEHATH MOJYUYCHHbIC 3HAHUS B MPAKTHUECKON JESITEIbHOCTH, peliaTh
NPAaKTUYECKHE 3aJaddl HCIOJNb30BaHUS (POTOrpaMMETPHUECKUX METOOB TPH pEIICHUH He
TororpagpuyecKkux 3ajad B pa3InIHbIX O0JIACTIX HAYKH U TEXHUKH.

2. IInanupyemble pe3yJabTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

I1K-6 CnocobGeH BBIMONHATH KOMIUIEKC paboT MO IJIAHOBO-BBICOTHOM TMOATOTOBKE MAaTepHAIOB
a’pPOKOCMHMYECKUX U Ha3eMHBIX (POTOIPaMMETPUUECKHX ChEMOK

[IK-6.1  Ilmammpyer paboThl 1O  IUIAHOBO-BBICOTHOM  TIOATOTOBKE  MaTepuajoB
a’POKOCMUYECKUX M Ha3eMHBIX (POTOrpaMMETPHUUECKUX ChEMOK

3name:

[1K-6.1/311 meTonp! aHanmm3a U 0000IICHHUS OTEYECTBEHHOTO M MEXTYHAPOTHOTO OTIhITa
B COOTBETCTBYIOIIECH 00JIaCTH UCCIIETOBAHUMA

Ymems:

[TK-6.1/YM] npuMeHSTh HOPMATUBHYIO JTOKYMEHTALMIO B COOTBETCTBYIOLIEH oOmacTu
3HAHUU

Braoemy:

[1K-6.1/HB1 HaBblkamMu aHaiM3a OOECIIEYEHHOCTH paiioHa padOT TIAHOBO-BBICOTHOU
OCHOBOM M HAaBBIKAMHU COCTaBJIEHHE IPOEKTOB IJIAHOBO-BBICOTHOM IOJTOTOBKH
HA3eMHBIX U a3POKOCMUYECKUX CHUMKOB

[1K-6.2 OpraHu3oBbIBa€T U BBHINOJHSAET pabOTHl MO IUIAHOBO-BBICOTHOW MOATOTOBKE
MaTepHajoB a3POKOCMHUECKUX U HA3eMHBIX (POTOrPAMMETPUIECKUX CHEMOK
3nams:
[1K-6.2/3u1 anropuT™mbl U IpOrpaMMHOE OOeCIIeUeHUE Il MaTeMaTu4ecKoil 00paboTKu
U KOHTPOJII KauecTBa M3MEpPUTENbHOW HWHPOPMALMU M METOAbl W TEXHOJIOTHU

BBITIOJIHEHUS U O0paOOTKM KOOPAWHATHBIX OCHOB HUBEJIMPHBIX, TPABUMETPHUECKUX U
CIIyTHUKOBBIX U3MEpPEHUN

Ymems:
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[1K-6.2/YM1 ananu3upoBaTh U CUCTEMATU3UPOBATh 00OpadaTbiBaeMyto HH(OpMAIIHIO
Bnaoemw:

[1K-6.2/HB1 HaBBIKaMU KOMIUIEKCHOM 00paOOTKM M KOHTPOJISI KaueCTBA I€OAE3MUECKUX
U TPAaBUMETPUYECKUX OTIPEICIICHUI

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa  (Moayns) b1.B.01.01 «OcHoBbl (poTOorpamMmmeTpun» OTHOCUTCS K (opmupyemoit
y4acTHUKaMU 00pa30oBaTeIbHBbIX OTHOIIEHUH YacTu o0pa3oBaTeIbHONW MPOrpaMMbl U HU3ydaeTcs B
cemectpe(ax): 4.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AeATenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCcUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

=
<
A V| 5 =
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S |© |2 3
© =
4-g netusas DK3aMeH
108 | 3 99
ceccust 9)
Bcero 108 | 3 99 9

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

E o
I O
5 |& 5 =
\e) B O
8 |2 Z X
a |[F oo
20 O
R [§ o0&
[a] o = O
T |23
HaumenoBanue pazaena, TeMbl = % S =
|25 23
A
o | 8 |E5=28.
— e jas) o) = =
M O |Ed actE
Pa3gen 1. ®ororpammerpust 99| 99| IIK-6.1
Tema 1.1. Beenenue B 8 g| IIK-6.2
(dhoTorpamMmeTpuIo
Tema 1.2. ['eomeTpuueckue 12| 12

CBOMCTBA a9POKOCMHUYECKUX U
HA3eMHBIX CHUMKOB, MTOJTy4aeMbIX
KaJpOBBIMHU U CKaHEPHBIMU
ChEMOYHBIMH CHCTEMaMHU.

Tema 1.3. Teopust OMUHOYHOTO 8 8
KaJpOBOTO CHUMKa
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Tema 1.4. Teopus nmapel kagposbix | 12| 12

CHUMKOB.
Tema 1.5. @oroTpuanryasuus. 9 9
Tema 1.6. TpancpopmupoBaHue 16 16
KaJpOBBIX CHUMKOB.

Tema 1.7. Hudpossie moaenn 9 9
penbeda U MEeCTHOCTH.

Tema 1.8. Ocobennoctu 9 9
(hoTorpamMMeTpUIECKON

00pabOTKH a’p0 M KOCMHUYECKUX
CKaHEPHBIX CHUMKOB.

Tema 1.9. Hazemnas 8 8
(dhoTorpamMmMeTpus U JIa3epHOE

CKaHHpOBaHUE.

Tema 1.10. MeToanl ¥ TEXHOIOTHA 8 8

CO3JaHHs U OOHOBJICHUS KapT 110
MarepHajgaM a’dpoKOCMUYECKUX
CHUMEKOB. ABTOMaTHU3aIUI
¢doTorpaMmeTpruUEeCcKIX padoT.

HToro 99| 99

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pazoen 1. ®omozpammempusn

Tema 1.1. Beeoenue 6 ghomoepammempuio

dororpammerpust U obsactu ee mpumeHeHus. Kpatkuit 00630p ucropuu ¢oro-rpammerpun. Porb
POCCHUHICKUX YUEHBIX U HHIKCHEPOB B Pa3BUTUU (OTOrPAMMETPHH

Tema 1.2. FeOMempuquKue ceolicmea ASPOKOCMUHECKUX U HA3EMHbIX CHUMKO6, nojlyddaembvplx
Kadpoebmu U CKAHEPHBIMU CHOEMOUHbIMU CUCMEMAMU.

[IpuHUMIBI TOCTpOCHUSI H300paKEHU CHHUMaeMbIX OOBEKTOB KaJpOBBIMH M CKaHEPHBIMU
CbEMOYHBIMH CUCTeMaMH. [eoMeTpuueckue CBOWCTBAa a’pPOKOCMHUECKHMX M HAa3eMHBIX CHUMKOB,
MOJTy4aeMBbIX KaJIPOBBIMU M CKaHEPHBIMU CHEMOYHBIMU CHCTeMaMu. MeTobl MOoIy4YeHus cTepeonap
KaJIpOBbIX U CKAHEPHBIX CHUMKOB.

Tema 1.3. Teopust 00uHOUHO20 KAOPOBO2O CHUMKA

CucteMbl KOOpIMHAT KaJpOBOIO CHUMKAa M OOBEKTa ChEMKH, MPUMEHsSEMbIe B (pOTOrpamMMeTpHH.
DOneMeHTHl BHYTPEHHEIO M BHEUIHETO OPHEHTHUPOBaHMA KaapoBOro cHUMKA. Habmronenue u
nu3MepeHue uQppoBbIX U300pakeHN. BHyTpeHHee OpreHTHpPOBAaHUE KaJAPOBBIX CHUMKOB. DOpMYIIbI
CBSI3U KOOPIMHAT COOTBETCTBEHHBIX TOYEK CHMMKAa M MECTHOCTH. BiusHue OmmMOOK BBICOT TOUEK
00bEeKTa Ha TOYHOCTh OMNpPEICNCHUS UX IUIAHOBBIX KOOPAMHAT IO OJWHOYHOMY CHUMKY.
Onpenenenne 31eMEHTOB OPUEHTUPOBAHUS CHUMKA 110 OTIOPHBIM TOYKAM.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue
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Tema 1.4. Teopus napvl KaOpoBbIX CHUMKOS.

bunokynspaoe 3penHue. MeToabpl CTEPEOCKONMMYECKOTO HAONMIOACHHUS M M3MEpPEHUs cTepeomnap
CHUMKOB. OCHOBHBIE CBEACHHS 00 aBTOMAaTHYECKOM HACHTU(UKALUKU COOTBETCTBEHHBIX TOUEK Ha
cTepeornape CHHUMKOB Ha IH(POBBIX cTepeodoTorpaMMeTpuueckux cucremax. KoopauHaTtel u
napaJijlakchl COOTBETCTBEHHBIX TOYEK Ha cTepeomape CHUMKOB. [IpsmMas Qortorpammerpuueckas
3aceuyka. Ompene-TeHHe KOOPAWHAT TOYEK MECTHOCTH MO Mape CHHUMKOB METOAOM JIBOMHOM
oOpatHoii (poTorpammerpudeckoit 3aceuku. OnpeneaeHue 3IEMEHTOB B3aUMHOTO OPUEHTHUPOBAHHSL.
[Toctpoenue Qororpammerprudeckoil Moaenu. BuenmHee opueHTH-poBaHKEe (HOTOrPaMMETPHUECKON
MOJIEIH. DJIEMEHThI BHEIIHETO OPUEHTUPOBAHUS MOJENU. TOUHOCTh ONpeAeNieHUs] KOOPAUHAT TOYEeK
MECTHOCTH T10 Mape KaAPOBBIX CHUMKOB.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

Konnoksuym

[IpakTuueckas padora

Tema 1.5. Domompuaneynayusi.

Ha3nauenne n xmaccudukamms MeTofoB GoToTpuaHTyisnuu. [locTpoeHue cereil MapuipyTHOH U
0510uHOM (OTOTPHAHTYIIALMH. TEXHOIOTHH TIOCTPOCHUS CETeH (POTOTPUAHTYISAIINU.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KomnokBuym

[TpakTuueckas padora

Tema 1.6. Tpancghopmuposarnue KaopoBvIx CHUMKOS.

Haznauenue u MeTonbl TpaHnchopMupoBaHus CHUMKOB. LludpoBoe TpaHCchOpMHUpPOBaHHE CHHUMKOB.
Co3nanne 1u(ppoBbIX (OTOIUIAHOB IO TMEpeKphIBAOIIMMCS CHUMKaM. OleHKa TOYHOCTH
TpaHc(OPMUPOBAHHBIX H300PAKECHUH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KomnokBuym

[TpakTuueckas padora

Tema 1.7. Lughposvie modenu pernvegha u mecmuocmu.

OcHoBHbIE QOpMBI penbeda u crocodsl 0ToOpakeHus penbeda. OnpeneneHus MUPPOBBIX MoAeTeH
penseda U MeCTHOCTH. MeTonel co3maHusi UUGPOBBIX Mozenei penbeda W MECTHOCTH O
MarepuajgaM a’poOKOCMHYECKUX CheMOK. TexHonoruu (GpoTorpaMMeTpHuecKux padoT MO CO3AAHUIO
mupoBeIX Moxenel penbeda M MectHocTH. llomydenue penbeda gHA BOAHBIX OacceifHOB.
I'moGanbHbIe Moenu penbeda. OueHka TOUHOCTH U(PPOBBIX MozeNel penbeda.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

Konnoksuym

[IpakTuueckas padora
PacuetHo-rpaduueckas padora

Tema 1.8. Ocobennocmu ¢homoepammempuneckor oo6pabomru a’po U KOCMUHECKUX CKAHEPHbLIX
CHUMKO8.
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Knaccupukamuss a3po M KOCMHYECKHMX CKAaHEPHBIX CHEMOUYHBIX cucTeM. CHCTeMBl KOOpIUHAT
CKaHEpPHBIX CHEMOUYHBIX CHCTEM: OINTHKO-MEXaHHYECKHMX M OINTHUKO-3JEKTPOHHBIX CKAaHEPOB,
PaIMOJIOKAMOHHBIX M JIa3€PHO-JIOKAIMOHHBIX CHEMOYHBIX CHCTEM. OJIEMEHTHl BHEIIHETO
OPHEHTUPOBAHMUSA CKAHEPHBIX CHEMOYHBIX CUCTeM. CHCTEeMBl KOOPAWHAT CKAaHEPHBIX CHHMMKOB.
Mertonsl (ororpaMMerpuyeckoil 00pabOTKM OJUHOYHBIX M CTEpeonap CKaHEPHBIX CHUMKOB IO
3HAUEHUSIM DJIEMEHTOB BHEIIHETO OPUEHTHPOBAHUS CKAHEPHOW CHEMOYHOM CHCTEMBI U KOOPAUHAT
ONOPHBIX TOYEK. [eoMeTpuyeckre CBOMCTBA PAIHOIIOKAIIMOHHBIX U  JIA3€PHO-JIOKAIIMOHHBIX
n3o0paxkeHnii. Metoabl (PoTorpaMMeTpHuecKkoil 00pabOTKU pe3yibTaToB paJMOIOKALMOHHON U
Ja3epHO-JIOKAIMOHHONH cheMKU. OcobeHHOCTH nonydeHus: LIMP paanonokalmoOHHBIMU cHCTEMaMU
¢ cuHre3upoBaHHoi aneprypoir PCA(SAR)
Texymuii KOHTPOJIb

Bun (hopma) konTpoms

Konnoxksuym

Tema 1.9. Hazemnasn homoepammempus u nazepHoe CKanuposauue.

CbEéMouHbIe KaMephl, IPUMEHsIEMbIE B Ha3eMHON (OTOrpaMMETPHUH.
OcHoBHBIE ciydan cTepeodoTrorpammeTpudeckon CheMKU. OcoOeHHOCTH (OTOTpaMMETPUIECKON
00pabOTKN OMHOYHBIX U CTEpeonap Ha3eMHbIX CHUMKOB.
TpexmepHble na3epHbIe CKaHEpPhl M HMX INPHUMEHEHHE B Ha3eMHOW ¢ororpammerpuu. BHemnee
OpPHEHTUPOBAaHME TPEXMEPHOW MOJENIM IO OMOpHbIM ToukaMm. Co3maHue HUPPOBBIX MoAeTeH
MOBEPXHOCTH U IM(PPOBHIX BEKTOPHBIX MoOJENell 00BEKTa 10 MaTepuaniaM TPEXMEPHOTO JIa3e€pHOTO
ckanupoBaHus. [IpuMeHeHHe  METONOB  Ha3eMHOW  (oTorpaMMeTpud B Tomorpaduu,
MPOMBIIIJICHHOCTH, apXUTEKTYpe, KpUMUHAIUCTUKE, MEAUIIMHE U APYTHX 00JIacTAX.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Konnoksuym

Tema 1.10. Memoovr u mexuHonocuu co30aHus U OOHOGNEHUS KaApm NO MAMepuaLam
A3POKOCMUYECKUX CHUMKO8. Aemomamu3sayus (pomozpammempuieckux paoom.

Metonbl co3fgaHusi U OOHOBJIEHHUS KapT M APYTUX JOKYMEHTOB O MECTHOCTH IO MaTepuajiam
aIPOKOCMUYECKUX CheMOK. TexHomoruu ¢oTrorpaMMeTpudeckux paboT 1O CO3JaHUI0 H
OOHOBJIGHHIO KapT M JPYTUX JOKYMEHTOB O MECTHOCTH. ABTOMAaTu3MpOBaHHBIE METOJbI
(dhoTorpaMmeTprIecKoil 00pabOTKH adPOKOCMUYECKUX W Ha3EMHBIX CHUMKOB.
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

KomnokBuym

KonTponbhas pabota

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI
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[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».

Ipomescymounas ammecmayusi: IK3AMeH, 4-51 1IemHsisl CeCCusl.

[lpy npoBeneHWH TPOMEKYTOYHOH aTTeCTallMi, Kak TNpPaBWIO, MPHUMEHSETCS CpeaHee
apu(METHIECKOE 3HAUYCHUS OLIEHOK, IMONyUYEHHBIX 32 KaKIBIH AJIEMEHT OIICHWBAHUS, YKa3aHHBIA B
owiere (1Ba BOMPOCA: TEOPETUICCKUMA U TEXHOJOTUUECKHIN).

HToroBasi oleHKa 1O AUCHUIUTAHE (MOYJIIO) PACCUMTHIBACTCS KaK OTHOIIEHWUE CYMMBI OIICHOK,
MOJYYCHHBIX 00y4YaeMbIM 3a KaKIBIH BOMPOC W 3amady, MOJCICHHOE Ha KOJIUYECTBO TOTYYEHHBIX
oreHoK (3).

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. ®omozpammempus
Koumponupyemwvie UJIK: IIK-6.1 1IK-6.2

Tema 1.3. Teopust 00uHOUHO20 KAOPOBO2O CHUMKA
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. llerTpanbHOl IPOEKITMEN HA3BIBACTCS MPOESKIIMSA 00BEKTa, KOTOPAs:
a) TOJNyueHa B  pe3ylbTare IEpecedeHHss IUIOCKOCTH C  TPOCKTUPYIOUIMMHU  JyYaMH,
MEPECEKAIONTIMICS B PA3HBIX TOYKAX
b) momydeHa B pe3ynbTare IEpPEeCceYeHUs IUIOCKOCTH C  MPOCKTUPYIOUIMMHU  JTy4aMH,
MEPECEKAOIIMMHUCS B OHOU TOUKE
C) MOJy4YeHa B pE3yJbTaTe IMEPEeCcEYCHUs] IUIOCKOCTH C HENepeceKarolUMUCS MPOECKTUPYIOIIUMHU
Tydyamu
d) monyudena B pe3ynpTare nepeceyeHus MIOCKOCTH C IIaBHBIM MTPOEKTUPYIOIIUM JTy4YOM
2. 2. DneMeHTBl BHyTPEHHEr0 OPUEHTUPOBAHUS CHUMKA ITO:
a) KOOpAMHATHI LIEHTpa MPOEKLUUU B CUCTEME KOOPAWHAT CHUMKA U KOI(PQUIMEHTH paauaibHON
TUCTOpCUU (TTI0YEMY TOJIBKO pagrabHOM)
b) dpokycHOe paccTossHEE OOBEKTHBA U KOOPIUHATHI IIEHTPA MPOCKIIUN
¢) GOKyCHOE pacCTOSTHHE OObEKTHUBA U KOOPIMHATHI TIIABHOW TOUYKH
d) koopAMHATHI TIIABHOM TOYKH M YIJIBI pa3BOpOTa
3. ®oKyCcHOE pacCCTOSIHUE ATO:
a) pacCTOSTHUE OT IIEHTPa MPOEKIIMU 10 CHUMKA BJIOJb TJIIABHOTO ONTUYECKOTO JIyda
b) paccTosiHEE OT LIEHTpa MPOEKIIKH JI0 YIJIa CHUMKA
C) pacCTOsSTHUE OT LIEHTpa MPOEKLNH 10 MPEIMETHOH III0CKOCTH (BbICOTa (poTOrpadupoBaHus)
d) paccrosiHHe OT IIEHTpa CHUMKA JI0 yTlia CHUMKA
4. DneMeHTBl BHEIIHETO OPUEHTUPOBAHUS 3TO:
a) GOKYCHOE PacCTOSTHHE OObEKTHBA M KOOPIUHATHI IIEHTPA MPOCKIIUH
b) dpokycHOe paccTossHEE OOBEKTHBA U KOOPIUHATHI TTIABHOW TOYKH
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C) KOOpMHATHI EHTPa MPOEKIUU B CUCTEME KOOPAMHAT O0bEKTA U YIIIbl Pa3BOPOTa CHUMKA
d) koopauHATHI IIEeHTpa MPOSKITUU ¥ KOI(DPHUITMEHTHI TAHTEHITUATLHON TUCTOPCUHI
5. CKOIIbKO OMOPHBIX TOYEK JIOCTATOUHO UMETH I BHEITHETO OPUEHTUPOBAHUS CHUMKOB
a) l
b)2
c)3
d) 4

6. UTo 03Ha4aroT AIEMEHTHl X Uy B ypaBHEHUU?

a) KOOPAMHATHI H300paKCHUSI TOUKA MECTHOCTH, U3MEPEHHON Ha CHUMKE
b) KOOpIMHATEI TOUKK MECTHOCTH B CUCTEME KOOPAMHAT 00BEKTa

C) KOOPAMHATHI IICHTPOB MPOCKIIMH CHUMKA B CHCTEME KOOPIUHAT 00bEKTa
d) yrioBbIe ANIEMEHTHI BHEIITHETO OPUEHTHPOBAHUSI CHUMKA

. X
x—-f=-x=0
-‘

Yo _-r)_o -y=0

7. OptoTpanchopMuUpOBaHHEe CHUIMKOB HEOOXOIUMO JIJIS:

a) mpeoOpa30BaHUsl CHUMKOB B JIPYT'YIO CUCTEMY KOOpAMHAT
b) npeoOpa3oBaHUsI CHUMKOB B 33JaHHYIO IPOEKILIUIO

C) MCIpaBIEHUE CHUMKOB 32 YIVIbI HAaKJOHA W 3a penbed, a TakxKe MPUBEACHUE UX K 33aJJaHHOMY
Macmraly

d) cozmanus TpexMepHoil Monenu

Tema 1.4. Teopus napvl Kadposvix CHUMKOS.

dopma KOHTPOJIS/OIIEHOYHOE CpecTBO: KomokBuyM

Bomnpocsi/3ananus:

1. Yto Takoe ctepeomnapa?

. Cnioco0Os1 nmonyuenus crepeodddexra?
. Uro Takoe mapaniakc?
. Bune! napamiakcos?
. YcroBue B3aUMHOTO OpUEHTUPOBAHUSI CHIMKOB.
. UTo sBNsieTCS pe3yIbTaTOM B3aUMHOTO OPUEHTHUPOBAHUS CHUMKOB?
. Ha3Batp 3neMeHTHI B3aMMHOTO OPHEHTUPOBAHUS CHUMKOB.

03 N L WD

. UTo n3mepsieTcst B mpoliecce B3aMMHOTO OPUEHTUPOBAHUSI CHUMKOB.
9. Kak orieHuBaeTcs Ka4eCTBO MOCTPOCHHON CTEPEOMO/IEIIH.
10. Ha3Barb 351€MEHTHI BHEIIHETO OPUEHTUPOBAHUS CTEPEOMOJICIIH.

11. Cxonbko ONOPHBIX TOYEK HEOOXOAWMO H3MEpPHUTh, YTOOBI BHEIIHE OPUEHTHUPOBATH
CTEpEOMOCIIb

dopma KOHTpOJIsI/O1LIeHOYHOE cpeAcTBO: [IpakTHyeckas padbora
Bomnpocwi/3ananus:
1. O6paboTka cTepeornapbl a3pOCHUMKOB

Tema 1.5. @omompuan2ynsayus.
dopMa KOHTPOJIsI/0TIeHOYHOE cpeacTBO: KomtokBuym
Bonpocsi/3ananus:
1. Haznauenue u xinaccuduxausi METO10B (OTOTPUAHTYISIUU

2. TlpyHOMIT TIOCTPOCHHS CeTed MapUIPyTHOM M OJOYHOM (OTOTPHAHTYISALMH METOIOM
HE3aBUCHUMBIX MOJACIIEH

3. IlpuHUMD TOCTpOEHHUsI ceTell MapHIpyTHOW M OJOYHONW (QOTOTPUAHTYISLMUA METOAOM
CBSI30K
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4. TexHONOTUH MTOCTPOCHUS ceTel (POTOTPUAHTYIISIIUN
®dopma KoHTpoIs1/oeHoYHOE cpencTBO: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. doroTpuaHTyIsALIUs

Tema 1.6. Tpancghopmuposarue KaOpoBvIX CHUMKOS.
dopma KOHTpOJIs1/01IeHOYHOE cpencTBO: KommokBuym
Bomnpocsi/3ananus:
1. Lludposoe TpanchopMUpPOBaHHE CHUMKOB B OPTOTOHAIBHYIO MPOEKIIUIO
2. lludpoBoe TpancHopMUpPOBaHHE CHUMKOB B TIPOSKITHIO KAPTHI
3. Ouenka TouHOCTH IHU(POBBIX (HOTOMIAHOB
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. TparchopmupoBanue

Tema 1.7. Lughposwvie modenu penvegha u mecmuocmu.
dopma KOHTPOJIS/OIIEHOYHOE CpecTBO: KommokBuym
Bomnpocsi/3ananus:
1. HazoBuTe 3a1a4m, KOTOPBIf MOKHO peiath Mo Hu(pPOBBIM MOJENSIM BBICOT
2. HazoBuTe BUBI IUGPOBBIX MOJEIEH BBICOT
3. Ilepeuuncnute crocoOb! MoyueHust TU(POBBIX MOJETIEH BBICOT
4. HazoBute ciocoObl HHTEPIONSALUN HEPETYIIIPHBIX MaTPHI] BHICOT B PETYJISIPHbBIE
dopma KOHTPOJIsT/OlleHOYHOE cpeacTBO: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. Co3nanue nnupoBbIX MOzEeH penbeda
2. Co3gaHue KOHTYPHOU YaCTH TONOTpaduuecKor KapThl
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:
1. TexHomnorus co3ganus KapT GOTOrpaMMETPUIECKUM METOJIOM
Pacuetno-rpaduyeckas pabora 6a3upyeTcst Ha pe3yabTarax MpakTHYecKux pador 1-5
ens: PacuerHo-rpadguueckas paboTHhI: OCBOUTH TEXHOJIOTHIO CO3/1aHUA KapT
(hOTOrpaMMETPUYECKUM  METOAOM IIyTeM TMPHOOPETEHUS HaBBIKOB paboThl B  1U(poBOit
dbotorpammetpuuaeckoi cucreme PHOTOMOD LITE.
XapakTepucTHUKa UCXOAHBIX JaHHBIX:
- 0mok a’po(OTOCHUMKOB, TOJYYeHHBIX HH(PpoBoi Tomorpaduueckorr kamepoir DMC II c
¢dbokycHBIM paccTossHMEM 112 MM, pa3mep TNHKcella MaTpHIbl 5.0MKM, MPOIOJIBHOE MEPEKPHITHE
70%, nonepeunoe 50%; pasmep MUKCENs Ha 3eMJIe 5 CM;
- DJIEMEHTHl BHYTPEHHETO OpPUEHTHUPOBAHUS KaMepbl W3BECTHbl U MPHUBEACHbI B cepTU]UKaTe
KaMephl;
- Teonie3nveckoe odecredeHue a’dpoHOTOCHEMKH JaHO B BHUJIC KaTajloTa OMOPHBIX TOYEK (OITO3HAKOB)
¢ ¢oroabpucamMu U 3JIEMEHTAMU BHEUIHETO OPHUEHTUPOBAHUS, ONPECICHHBIMI HAaBUTALMOHHBIM U
MHEPLHUAIBEHBIM OOPTOBBIM 000PY/IOBaHUEM B MOJIETE.

Tema 1.8. Ocobennocmu gomozpammempuyeckoli obpabomku a’po U KOCMUYECKUX CKAHEPHBIX
CHUMKOB.

dopMa KOHTPOJIsI/0TIeHOYHOE cpeAcTBO: KomtokBuym
Bonpocsi/3ananus:
1. HazoBuTe BHIbI CKAHEPHBIX CHbEMOUYHBIX CUCTEM
2. DeMeHThl BHEIIHETO OPUEHTHUPOBAHUS CKAHEPHBIX ChEMOYHBIX CUCTEM
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3. HazoBuTe criocoObl NOITy4YeHUsI H300paKEHUS ONTHKO-JIEKTPOHHBIX CKaHEPOB

4. Kaxue BbI 3HaeTe CIIOCOOBI OMYyYSHHS CTEPEONaphl CKAHEPHBIX CHUMKOB

5. CucteMbl KOOPIUHAT CKAHEPHBIX CHUMKOB

6. Metoasl (doTorpamMmmeTpudecKkoii 00paOOTKM OAMHOYHBIX M CTEepeomnap CKaHEPHBIX
CHUMKOB I10 3HAYECHUSIM JIEMEHTOB BHEITHETO OPHEHTHPOBAHMS CKAHEPHON ChEMOYHOM CHCTEMbI U
KOOpJIMHATaM OTIOPHBIX TOYECK

7. Yto takoe RPC xoaddunneHTs!

Tema 1.9. Hazemnasn chomoepammempus u 1azepHoe CKanuposauue.

dopma KOHTPOJIsI/0TIeHOYHOE cpeAcTBO: KomtokBuym

Bonpocsi/3ananus:
1. Kakue cheMOUHbBIE CUCTEMBI HCTIOIB3YIOTCS B HA3€MHOM (hOTOrpaMMETPHUH
2. Kakue mapameTpsl ONpeesisiioTCs B MPOLEcce KaTnOPOBKU
3. Kakue BuIbI KaTMOPOBKHM KaMep BbI 3HAETE
4. Ha3zoBHTE OCHOBHBIE CIIy4al Ha3eMHOHN cTepeo(OoTOrpaMMETPUIECKON CHEMKH
5. Packpoiite npuHIUI paObOTHI JIa3EPHBIX CKAHEPOB
6. OT4ero 3aBUCUT TOYHOCTD ONPEAEIEHUS KOOPAMHAT TOUEK JIA3€pHBIMUA CKaHEPAMHU

Tema 1.10. Memoovt u mexunonocuu co30aHus U OOHOGIEHUS KaApm NO MAMepuaLam
A2POKOCMUYECKUX CHUMKOS. Asmomamusayus homozpammempuieckux pabom.
dopma KOHTpOJIs1/01IeHOYHOE cpencTBO: KommokBuym
Bomnpocsi/3ananus:
1. Kakue marepuainst /133 MOXXHO HCIIOIB30BATh Il OOHOBICHUS KapT
2. Yto TaKoe KoppessLys NP1 U3MEPEHNU COOTBETCTBEHHBIX TOUEK
3. Ot 4ero 3aBUCHUT Kaue€CTBO aBTOMATHYECKOTO U3MEPEHHsI TOUEK Ha CHUMKE
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Texnonorus co3nanus KapT (poTorpaMMeTpHUUECKUM METOJOM
Lenb: OCBOUTH TEXHOJOTHIO CO3AaHUS KapT (HOTOrpaMMETPUYECKUM METOJOM ITyTeM MpuoOpeTeHust
HaBBIKOB palboThI B 1tudpoBoii pororpammerpudeckoit cucreme PHOTOMOD LITE.
XapaKkTepucTUKa UCXOTHBIX JaHHBIX:
- OoK a’po()OTOCHMMKOB TONYy4YEHHBIX HH(}poBOil Tomorpaduueckorr ka-mepoir DMC 1II ¢
¢dokycHbIM paccrosHueM 112 MM, pasmep mMKcena Marpuubl 5.6MKM, HMPOIOJIbHOE IMEPEKpPhITHE
70%, nonepeunoe 50%; pa3mep MUKCENs Ha 3eMJIe 5 CM;
- DJIEMEHTHl BHYTPEHHETO OPHEHTHUPOBAHMS KaMepbl HM3BECTHBI M TNPHUBEIEHBI B cepTU(UKATE
KaMephl;
- reozie3nyecKoe odecrnedeHre a3pohoToChbeMKH JaHO B BHJIE KaTajora OMOPHBIX TOUYEK (OTO3HAKOB)
¢ ¢oToabpucamMu M 3IEMEHTaMHU BHEIIHETO OPUEH-TUPOBAHMS ONPE/ICICHHBIMA HAaBUTAIIMOHHBIM U
MHEpIUAILHBIM OOPTOBBIM 000-pY/IOBAHUEM B IOJIETE.
Texamueckoe 3amanue (T3) 11 BeITONTHEHUS PaOOTHI:
1.Bemonuuth  oTtorpammerpuueckyro 00paboTKy Ooka HUGPOBBIX CHUM-KOB JUIS CO3JIAHHS
g pooit Tonorpadudeckoro miana M 1: 500 ¢ ceuenuem pe-nbeda 1 m ([Ipaktudeckas padora 2).
2. BpImomHUTH MOCTpoeHue U(poBoit Moaenu penbeda U ropu3oHTaNIEH ¢ cedeHueM penseda 1 M.
BoImonHuTh KOHTPOJIH MoiyyeHHoro penbseda (I[Ipakru-ueckas padora 3).
3. BwmonHuTh OpTOPOTOTPAaHCHOPMHUPOBAHUE CHUMKOB M TOCTPOUTH (o-TormaaH. OLEHUTH
KauecTBO noctpoenus ¢pororutana ([Ipakruueckas padora 4).
4. Co31aTh KOHTYpHYIO YacTh IUIaHa MO (DOTOIIIAaHY COIVIACHO YCJIOBHBIM 3HaKaM /sl Maciiraba 1:
500 (ITpakTrueckas pabota 5).
5. Co3narh NOSICHUTENBHYIO 3aIIHUCKY.
CpOK BBITOJHEHHS: K 9K3aMEHAIIMOHHON CECCUU.
OpueHTHpOBOYHBIN 00beM pacueTHO-rpadudeckas paboTel: He MmeHee 10 cTpaHu.
Merto/ OIIeHKH: MATHOATUIbHAS.

Ne 000002325 Crpanuria 12 u3 18



8. OueHo4HbIe MaTepHUAJIbI IPOMEKYTOUHOM aTTeCTAUM

4-1 nemmnss ceccusi, IK3amen
Koumponupyemvie /K 11K-6.1 IIK-6.2
Bonpocsl/3ananus:

1. IlpuHUMIB TOCTPOCHUS N300paKEHUN CHUMAaEMbIX 00ObEKTOB KaJIPOBBIMU U CKAHEPHBIMU
ChEMOYHBIMH CHCTEMaMHU.

2. FGOMGTqueCKHC CBOICTBa AOPOKOCMHUYCCKUX U HA3CMHBIX CHHUMKOB, I10JTy49aCMBbIX
KaaApOBbBIMH U CKAHCPHBIMU CbCMOYHBIMU CUCTCMaMU

3. DneMeHThl BHYTPEHHETO U BHEUTHETO OPUEHTHUPOBAHUS KaJJpOBOTO CHUMKA.
4. ®opMyIbl CBS3U KOOPIMHAT COOTBETCTBEHHBIX TOUEK CHUMKA U MECTHOCTHU

5. Bnusnue ommOOK BBICOT TOYEK OOBEKTa HA TOYHOCTh ONPENENICHHS MX IJIAHOBBIX
KOOPJIMHAT 110 OAMHOYHOMY CHUMKY

6. Onpenenenne AEMEHTOB OPUEHTUPOBAHUS CHUMKA 110 OTIOPHBIM TOYKAM
7. KoopanHathl ¥ apajjiakchl COOTBETCTBEHHBIX TOYEK HA CTepeoIape CHUMKOB

8. DyeMeHThl B3aMMHOI'O OPMEHTHUPOBAaHUS CHUMKOB. OnpeneseHue 3JIEMEHTOB B3aUMHOTO
opuentupoBanud. Iloctpoenue pororpamMmerpryeckoil Moienu

9. Buemnee opueHTHpoBaHHE (OTOTPAMMETPHYECCKOW MOJACIN. OJEMEHTHI BHEITHETO
OpPUEHTHPOBaHUS (POTOTPAMMETPUUECKON MOZENN

10. OnpeneneHue 31€MEHTOB BHEIIHETO OPUEHTUPOBAHUSI MOJEIHU U 3JIEMEHTOB BHEIIHETO
OpPUEHTUPOBAHUS MAPHI CHUMKOB 110 OTIOPHBIM TOYKAM.

11. Ha3znavenwue u knaccudukamus MeToaoB GpoToTpranryassuun. CriocoObl ypaBHUBAHUS

12. Hudposoe TpaHnchopMHpOBaHHE CHUMKOB B OPTOTOHAJIBHYIO MPOCKIIUIO M B TIPOCKITHIO
KapThl

13. Co3nanue nudpoBeIX (POTOMIIAHOB MO MEPEKPHIBAIOIIUMCS CHUMKAM
14. Ludposeie monenu penbeda. OnpeneneHue. CrocoOb! momydeHus. MeTOAbI OLICHKH

15. CucreMsl KOOpAUHAT CKaHCPHBIX ChEMOYHBIX CHCTEM:. OINTHUKO-MEXaHMYSCKUX |
OIITUKO-3JICKTPOHHBIX CKAaHCPOB, PAAUOJIOKAIITUOHHLIX U JIA3CPHO-JIOKAIITMOHHBIX CbEMOYHBIX CUCTCM.

16. MeToasl moay4YeHUs: CTEpeoIap KapOBbIX U CKAHEPHBIX CHUMKOB
17. MeTobl CTEpEOCKOMMYECKOTO HAOIIOEHUS U UBMEPEHUS U ITU(POBBIX CHUMKOB

18. BHyTpeHHEe OpUEHTHUPOBAHUE KAIPOBBIX CHUMKOB
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19. Omnpenenenve KOOpAWHAT TOYEK MECTHOCTHM MO Tape€ CHUMKOB METOAOM JABOMHOM
o0OpaTHO# (poTorpaMMETPUIECKON 3aCEUKH

20. TouyHOCTH OIpeaesIeH U] KOOPIUHAT TOUYEK MECTHOCTH IO Mape KaJAPOBBIX CHUMKOB
21. TexHONOTUU TOCTPOCHUS CeTeil (HOTOTPHAHTYIISALIUH.
22. OueHka TOYHOCTH LU(PPOBBIX (POTOILIAHOB

23. Mertonsl (oTOorpaMMETpUUECcKOi OOpaOOTKM ONWHOYHBIX M CTepeornap CKaHEpHBIX
CHMMKOB 10 3HaUEHHSIM 3JIEMEHTOB BHEIIHETO OPUEHTUPOBAHMS CKAHEPHON ChEMOYHOM CHCTE-MBI U
KOOPIMHAT OMIOPHBIX TOYEK.

24. OcHOBHBIE CIy4au Ha3eMHOH cTepeo(OoTOrpaMMETPUIECKON CHEMKH
25. IlpoekTupoBaHue Ha3eMHOU (POTOCHEMKH

26. Coznanue UQpoBBIX MojieIel penbeda

27. TpexmepHsble J1a3epHble cKaHepbl. [ [pUHINIIBI CKaHUPOBAHUS

28. Coznanue nU(ppPOBBIX BEKTOPHBIX MoJeNeil 00BEKTOB IO MaTephajaM TPEXMEpPHOTo
Ja3epHOT0 CKAaHUPOBAHUS U (POTOTPAMMETPUUYECKUM CIIOCOOOM.

29. CniocoObI KaTHOPOBKH (POTOCHEMOUHBIX CUCTEM

30. OcHOBHBIE IPHUHIIMIIBI ABBTOMATUYECKUX U3MEPEHUI HAa CHUMKaX\

m,=m, =m, =30.01mm

31. Heobxomumo paccyuTaTh AONYCKM Ha BcE (POTOrpaMMETPHUYECKHE IPOLECCHl INpPHU
MIOCTPOCHUU CETU (POTOTPUAHTYISAIIH:
a) JOMYCK NU3MEPEHUs] KOOPIANHATHBIX METOK ITPH BHYTPEHHEM OPHUEHTUPOBAaHUU
b) JOMyCK 10 OCTaTOYHBIM MONEPEYHBIM MapaiaKkcam
C) JOIyCK IO TUIAHOBBIM M BBICOTHBIM OIIMOKaM Ha TOYKax B 00JacTh TpoilHOro u Oonee
NEPEKPBITHS
d) nmpubnusurensHOe 3HaYeHHe O6azuca dpororpadupoBaHUs
€) cpeaHHe OMIMOKH Ha OMIOPHBIX M KOHTPOJIBHBIX TOUKAX MTOCIIE BHEITHETO OPUEHTUPOBAHHS
[Tpou3sBeneHa aspocheMKa aHAIOTOBOM Kamepoid. Pasmep kanpa 23 / 23 cm, MUKcenb CKaHUPOBAHUS -
12 mxM, ¢doxycHoe paccrosHue - 153.5 mM. CremMKa mpou3BeeHa B JBa MapuipyTa mo 3 kajapa B
kaxaoM. Macmtad ceemku 1:10 000. Tpebyercst momyuyuTs Tonorpapuueckyro kapry macurada 1:2
000 c BbIcOTOM ceueHus penabeda 1 M.

32. BEIYHCIUTH TOYHOCTD OMMPCACIICHUS IIJIAHOBBIX WU BBICOTHBIX KOOPAWHAT.

Crepeonapa CHMMKOB monydeHa IudpoBoit cpennedopmarnori kamepoirt Hasselblad H4d 60 c
pasMmepom mukcens marpuibl 6MkM. DokycHoe paccrosaue 81.8Mm mmu 13633 mukcens, Gopmar
kaapa B muuuMerpax 40.2x53.7 unu 6708x8956 coorBeTcTBeHHO B mukcensx. Koporkas cropona
KaJpa HampabjieHa BIoib mnojiera. Cemka BbioiaHeHa ¢ BbICOTHl H=2000 M ¢ npoaoibHBIM
MepEKphITHEM MeXAYy CHUMKaMu p=60%. TouHOCTh M3MepeHnii KOOPANHAT U MMAPAJUIAKCOB IPUHSAThH
paBHoi1 0.5 nukcens, T.e mx=my=mp=mq=m= 0.5 nukcemns, Wik BbIPa3UTh B MUKPOHAX YMHOXHUB
0.5 Ha pa3mep MUKCes N300paKeHUSI.
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33. 3aganue 1 IloxmcuuTarh paspenieHHEe CHUMKOB, C T€M, YTOOBI ONPEACTUTH 10CTAaTOYHOE
OHO OyJeT WM HeT Ui AeUH(PPUPOBAHUS MEJIKUX OOBEKTOB ( OT 5 MM H BBIIIIE).
3amanue 2 Uto HE0OXOAMMO clenaTh, 4YTOObl pa3pelIeHne CHUMKOB YIOBJIETBOPSIIO MOCTABICHHON
3ajaue.
Heo6xonumo BBIMOTHUTH CheMKY (hacajia 37aHUs CO CIEAYIOUIMMHU pasMepamu: JuymmHa L = 15 wm,
Bbicota H = 10 M. Paccrosinue 1o o0bekra 30 M.
CpeMKy mpearnonaraercsi BBINOIHATh nudposoi kamepoit SONY DSC-P200 ¢ pasmepom marpuiibl
(popmar cuumka) 3072x2304 pix u doxycHsiM paccrosHueM f = 3072 pix . OOpaOOTKy CHHUMKOB
OyaeM BBIMONHITh Ha HUGPOBOH (oTOrpaMMeTpHUecKoil cUcTeMe, 00eCIeunBaloNIeii TOYHOCTh
M3MEpPEHUs MPOAOJIbHBIX MapajuiakcoB nopsaka 0.5 mukcens, T.e. mp = 0.5pix.
3amanue 1 [loacuuTarhk pa3penieHHe CHUMKOB, C TEM, YTOObI ONPENENUTh JOCTaTOYHOE OHO OyleT
WIN HeT IS IS (pPUPOBAHUS MEJIKUX OOBEKTOB ( OT 5 MM H BBIILIE).
3amanue 2 Uto HE0OXOAMMO clenaTh, 4YTOObl pa3pelIeHne CHUMKOB YIOBJIETBOPSIIO MOCTAaBICHHON
3ajaue.

34. 3apanue 1. BeluuciauTh 3axBaT TOPU3OHTAIBHOTO U BEPTUKAJIBHOIO Kajipa AJig TaHHOTO
OTCTOSIHUS.
3ananue 2. PaccunTaTh ONTUMANIBHBIE YCIOBUS CHEMKHU.

HeoOxoaumo BBITIOIHUTHE ChEMKY (hacana 3MaHus CO CIASAYIOIMHUMH pasMepamu: muHa L = 15 M,
Beicota H = 10 M. 1o ycrmoBusM peanbHON MECTHOCTH TOIXOMABI K JaHHOMY OOBEKTY OTpaHHYCHBI,
mupuHa ynmunbsl Bcero 10 merpoB. HeoOGxoanMo MoOMy4yuTh TpEeXMEpHYIO Mofenb 3Toro dacaia B
JIOKaJbHOUM cucTteme koopauHat o0bekta OXYZ ¢ TOYHOCTBIO ONpEeTIeHUsT KOOPAUHAT TOYEK ITOU
Monemu He xyxe lcm. IlpomonbHoe mepekpeitie Px Bo3pMeMm paBHbIM 60% . CbeMmKky
MpeAnoaraeTcsi BRIMOMHATH U poBoit kamepoit Nikon D3100 ¢ pasmepom marpuisl — 23.1 x 15.4
MM ¥ QokycHbIM paccTtosiuueM (f) — 18 Mm. O6paboTKy CHUMKOB OyzieM BBITIOJNHATH Ha 1TU(POBOI
dbororpammeTpuyeckoii  cucteme, oOecreuuBaloIed  TOYHOCTh  HM3MEPEHHS  MPOAOJIbHBIX
napasuiakcoB nopsaka 0.5 mukcens, T.e mp = 0.5pix.

35. Berurcnuts BenuuuHbl mX, mY U mZ TOUYEK MECTHOCTH, OIIPEJEIICHHBIX 110 CTEpPEoIape
caumkoB Macmraba 1:5000, momyuenHoii ADA ¢ f =150 mm u dopmarom kampa 23x23 cwm, ¢
IIPOAOJIBHBIM NiepeKkpbITHEM 60%.

BbyneM cuutare, 4TO Ha cTepeonape CHUIMKOB TOUKU ObUIM U3MEPEHBI C OIIMOKaMU

36. BeruucnuTh npeaenbHylo OMMOKY ornpeneseHus BbIcoThl (aensra h mpen) nmo LIMP npu
co3/aHuu (OTOTIIAHOB.
Crepeomnapa CHHUMKOB MoiyueHa Lu¢poBoil cpeanedopmarnoit kamepoit Hasselblad H4d 60 c
pa3mMepoM mukcenst Marpunbl 6MkM. @okycHoe paccrosHue 81.8mMm mim 13633 nwukcens, ¢popmar
kagpa B MuummMerpax 40.2x53.7 nan 6708x8956 coorBeTcTBEHHO B nuKcensx. Koporkas cropoHa
KaJijpa HampaBlieHa BAoJb mosiera. CbeMmka BbIMoJdHEHAa ¢ BbicoTbl H=2000 M ¢ mnpoaosibHbIM
MIEPEKPBITUEM MEXKIY cCHUMKaMu p=60%.

37. BolUMCAUTH BEIWYMHY CMEUICHUS TOYEK HA CHUMKE, BHI3BAaHHBIE PEIbe()OM MECTHOCTH.
MaxkcumanbHbIE IPEBBIIEHNS HA MECTHOCTH coCTaBisA0T 100 M.
Crepeomnapa CHHUMKOB MoiiyueHa LugpoBoil cpeanedopmarnoit kamepoit Hasselblad H4d 60 c
pa3mMepoM mukcenst Marpunbl 6MkM. @okycHoe paccrosnue 81.8mMm mim 13633 mmkcens, ¢opmar
kagpa B MuumMerpax 40.2x53.7 nian 6708x8956 coorBeTcTBEHHO B nuKcensax. Koporkas cropoHa
KaJipa HampaBlieHa BAojib mosiera. CbeMmka BbIMoigHEHAa ¢ BbicoTbl H=2000 M ¢ mnpoaosibHbIM
MEPEKPBITUEM MEXKIY CHUMKaMu p=60%.

38. 3aganue 1.PaccunTarh onTUManbHbIE IAPAMETPBI CHEMKH.
3ananue 2. Kak M3MeHATbCSA NapaMeTphl, €CIU TOYHOCTBIO ONPEIEIICHUS KOOPAMHAT TOYEK 3TOU
MoJienu notpedyercs He Xyxke 0.5¢cm
Heo6xoaumo BBITIOIHUTE ChEMKY (hacana 3MaHus CO CIASAYIOIHUMH pasMepamu: muHa L = 25 M,
BbicoTa H = 12 M. Heo6xoaumMo momydnuTh TpeXMEPHYIO MOJIENh 3TOTO (hacana B JIOKAILHON CUCTEME
koopauHat o0bekTa OXYZ ¢ TOUHOCTBIO ONPEACIICHHs] KOOPAMHAT TOUYEK ATOM MOJEIH HE XyXe 1cM

[IpononeHoe mnepekpeiTue Px Bo3pMeM paBHbIM 60%. ChEMKy MNpeAnonaraeTcsi BBITOJIHATH

nudposoit kameporr Nikon D700 (4256 x 2832), f=6115 mukc. O6paboTKy CHUMKOB Oynem
BBINOJIHATH Ha U(PPOBOH (POTOrpaMMETPUUECKON cHCcTEME, 00eCIIeUNBAIOIIEH TOUHOCTh U3MEPEHMSI
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MIPOJOJILHBIX MapajiTakcoB nopsaka 0.5 nmukcens, T.e mp = 0.5pix.

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe o0ecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. UuOynuueB A.I. dortorpammerpusi: YueOHWUK I CTYAEHTOB BYy30B, 0Oyd. IO Harp.
noxnroroBku 21.03.03 "T'eone3us u qucranil. 3ouaupoBanue” ( 6akanaspuar) u 21.04.03 "T'eones3us u
JTUCTaHIl. 30HHaupoBanue" ( Maructparypa). / A.I. Unbynuues. - U3n-so MUUT'AuK, 2022.. - 328 -
978-5-91188-080-4. - TekcT: HEMOCPEACTBEHHBI.

Jlononnumenvuas numepamypa

1. KpacunomneBueB b.B., Ckpeimunipina T.H. MeTonudeckue ykazanus mo GororpaMMeTprudecKoit
00paboTke cCHUMKOB Ha mudpoBoi pororpammerpudeckoii cucreme PHOTOMODS Lite. Yacts 1.
®dopmupoBanue npoekta. [loctpoenue cetu dortorpuanrymsuu. - M.: UznarenscteBo MUNTAuK,
2015 75 c.

2. Cocrasutenb: CkpoinuipiHa T.H., YkonoBa A.B. Kypc nekuuii mo aucuuminaam «OCHOBBI
APXUTEKTYPHOU (HOTOrpaMMETPUN» U «APXHTEKTYpHas (GoTorpamMmeTpus»: YdeOHoe mocolue. —
M.: MUUT'AuK, 2020. - 127 c. Un.

3. Cocrasurenu: T.H. Ckpbinuieina, C.b. MakapoB. JlabopaTtopHbIii MpaKTHKYM O JUCHUTUINHE
«Hazemnas Qotorpammerpusi» U «OCHOBBI apXUTEKTypHOU (oTorpaMmeTpun»: Metoaudeckue
ykazanud. - M.: MUNT'AuK, 2017. - 76 c.

4. HNucTpykiius 1o gororpaMMeTpUyYecKuM  paboTaM TMpU  CO3MaHUU  IHQPPOBBIX
tonorpaduueckux kapt u wiaHoB. ' KIMHIT (THTA)- 02-036-02. / U3narensctBo [IHUNUTAuK, 2002.
- 100 - TekcT: HEMOCPEACTBEHHBIN.

5. Cocrasurenu: b.B. Kpacuonesues, T.H. Ckpemmuusiga, C.b. MakapoB. Meronuueckue
yKazaHus 1o (ororpaMMeTpudeckoil oopaboTke CHMMKOB Ha mH(poBoil (oTorpammerpuyeckoit
cucreme Photomod5 Lite u reorpaguueckoit uapopmarmontoi cucreme Maplnfo Professional. Y 2.
TpaccupoBanue ropu3oHTaNel, MOCTpoeHHWE LU(GPOBOM MoOAeIH peiabeda U MaATPHUIBl BBICOT,
co3nanue oprodoToruiana, BekTopu3amus o0bekToB Ha Photomod5 Lite m Maplnfo Professional. -
M.: MUUT'AuK, 2018. - 76 c.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aK0UIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
1. http://www.racurs.ru/wiki/ - Oduuuanbhpiii caldT kommanuum Pakypc. OnekTpoHHas
o6ubnuoreka Buku-®dororpammerpus

Pecypcor « Unmeprnem»
1. http://photogrammetria.ru/ - Opunnansusrii caidT komrnanun HITIT dotorpammerpus.

2. https://docs.cntd.ru/document/1200133756 -  OnexTpoHHbIi  (QOHI  MPaBOBBHIX U
HOPMa-THBHO-TEXHUYECKUX JOKYMEHTOB

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus

(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
1. TUC ITanopama;
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2. Agisoft Metashape;
3. 7Zip;

4. Microsoft Office;
5. PHOTOMOD;

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3zyercs.
9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

Crienmanu3upoBaHHas J1abopaTopust
ABromaru3upoBa"Hoe padouee mecto (APM) - 15 mT.
Kommnekrst 9BM cnenuanu3vpoBansbie - 31 miT.
MapkepHas 1ocka - 2 mIT.

[TpoekTtop - 1 .

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHMILIMHBI (MOTYJIs1)

OcBoenne oOyuarommmMcess y4eOHOH auciumIuHbl «OCHOBBI (DOTOTPaMMETPUN» TIpeIoaraet
U3yUYCHHE MaTepUaIoB TUCIUIUIMHBI Ha ayJUTOPHBIX 3aHATHIX U B XOJI€ CAMOCTOATEIBHON pabOTHI.
AyIUTOpHBIE 3aHATHA TPOXOIAT B (opMe JIEKIMH M TpakTHUeCcKux 3aHATuil. CamocrosTenbHas
paboTa BKIIIOYAET pa3sHOOOpa3HbIN KOMILIEKC BUAOB U (hOpM pabOTHI O0YJarOIIUXCS.
CamocrositennbHast pabora crynentoB (CPC) mo3Bonsier TpeaMeTHO BBIPAOOTaTh MPAKTHUECKHE
HaBBIKM, 00ECHEYUTh NMOHMMaHUE TEOPUHU (OTOrpaMMETPUH AJS IeNeil co3maHus U OOHOBJICHHUS
TororpagpuyecKkux KapT U IUIAHOB, M PELICHUs MPHUKIJIAAHBIX 3a/1a4, 00ee 0CO3HAHHO OTHOCUTHCS K
ypOBHIO cBoell mpodeccuonansHoi moarotoBku. CPC cmocoOcTByeT pa3BUTHIO WX MBICTHTEIHLHON
NesITeIbHOCTH, 00ECHeYynBaeT yYCBOCHHE ONPEACICHHOIO y4eOHOTro Marepuajia M IpeloCTaBIseT
HEOOXOIMMYIO TOJTOTOBKY JJISi PEIICHUS KOHKPETHBIX IMPAKTHUYECKUX 3aj]ad, BXOIAIIMX B HX
Oynymue npodeccruoHanbHble 06s3anHocTH. CPC HanpasneHa Ha obecrieueHre MHIUBUIYaTU3AIIH
IIpU U3yYEHHUH Kypca, Ha pa3BUTHE CLIOCOOHOCTEN M BOBMOXKHOCTEH, HA IEPCOHU(DHUKAIIMIO KOHTPOJIS
3a KaueCTBOM OOy4eHHUS.

[Tpu moAroToBKE K MPAKTUYECKUM 3aHATHUSAM, PYKOBOJICTBYSCH IJIAHOM U CIIMCKOM PEKOMEHIyeMOi
JTUTEPaTypbl, HEOOXOOUMO H3YyUUTh TEMYy TaK, 4TOOBI MO KaKIOMY M3 HPEAJIOKEHHBIX BOIPOCOB
CTYICHT MOT JIaThb Pa3BepHYTHINA, OOCTOSATEIbHBIN OTBET.

BreaynuropHas camocTosiTenbHast paboTa CTyJCHTOB BKIIFOYAET:

- Pabora Hax KOHCIIEKTOM JIEKIIAU

- [loaroroBka K MpakTUYECKOMY 3aHSITHIO

-IToaroroBka ot4era mo 1aboparopHoOil padbote

- CaMocCTOsITENTbHOE U3YUCHUE OTEIbHBIX TeM, aparpadon

- IlogroroBka kK HaygyHOMY JOKIaay (Ipe3eHTalus)

- [TonroroBka k 3x3ameHy

JUist yCHenHoro 0CBOSHHsI y4eOHOM TUCIMITIMHBI U JOCTHKEHHSI TOCTABICHHBIX Iiesieil He0OX0aUMO
BHUMATEJIbHO O3HAKOMHUTHCS HACTOsIIEH paboueil mporpaMMbl yueOHOH aucuuriiuHel. Ee moxer
NPEACTaBUTh MPETOIaBaTeb Ha BBOJHOM JICKIIUN UM CAMOCTOATEIBHO OOyYaroMUACs UCIIOIb3YyeT
uHpopManuio Ha opunraibHoM VHTepHeT-caiite YHUBEpCHUTETA.

Crnenyer oOpaTHTh BHMMaHHE Ha CIIMCOK OCHOBHOW W JOMOJHHUTEIBHON JIUTEPATypbl, KOTOpas
uMeeTcs B ANIEKTPOHHON OMONMOTEUHOM crcTeMe YHHBEPCHUTET, Ha MpeularaeéMble MpernoaaBaTeieM
pecypcbl HHQOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTu MHTepHeT. DTa nHpopmanus HeoOxonuma
ISl CAMOCTOSITENIbHOW PabOThl 00Y4arOIIETOCs.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu
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[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  AyAMTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M  aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOEHHOCTEH NMCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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