Pabouas mporpamMmma AUCHUILIMHBL SBISETCS YaCThIO OCHOBHOW Mpo(ecCHOHABHON MPOrpaMMbl B
cootBercTBUU ¢ PI'OC nmns cneumanbHOCcTH: (YKpyHHEHHasi rpynna crneuuanbHocred 21.00.00
[Ipuknagnas reosorusi, TOpHOE 1ei0, HedTerazoBoe neno u reonesms), 21.02.05 3emennHO-
MMYIIECTBEHHBIC OTHOIICHUS, U 00YJaIOmMUXCsi OUHON (hOPMBI 00yUCHUSI.

AHHOTaNUA
MJIK.03.01. I'eooesus ¢ ocnosamu kapmoepaghuu u kapmozpaghuuecko2o yepuenust

1. O6aacTh NpUMeHeHUs1 pado4yeid MpPOrpaMmmbl

2. MecTo y4eOHOIi JUCUMIIJIMHBI B CTPYKTYpPe 0CHOBHOM npodeccHoOHAIbHOI

JlMcuuIinHa OTHOCHUTCS K MPOPECCHOHATBHOMY IHKITY, BXOSIIEH B 00S3aTEIbHYIO YacTh

[IICC3.

o0pa3oBaTe/IbHON NPOTrPaMMBbI

3. ey 1 3aa4M y4eOHOM AUCHUILIMHBI — TPe0OOBaHUSA K Pe3yJIbTATAM O0CBOCHMS

a TaKXXe CeTH CIEUaTBbHOTO
Ha3HAYCHUS TUTS
IpOM3BOJICTBA  KapTorpadgo-
reoJIe3nYecKux pabdor;

- COCTaBJISATh
KapTorpaduueckue
MaTepuabl
(Tomorpaduueckue u
TEMaTUYeCKHEe  KapThl U
TIJIaHBI);

- IPOU3BOUTh TEPEXOoa OT
roCy/IapCTBEHHBIX
reOIe3NYECKUX  CEeTeH K
MECTHBIM ¥ Ha000pOT

- OCHOBHBIE TMOHATUSA O
cUcTeMax KOOpIWHAT U
BBICOT; OCHOBHBIE
crocoObl BBIHOCA MPOEKTa

B HAaTypy

JUCITUILINHBI
Koz YMmenuns 3HaHuA MMCTBU
[IK, OK IIPAKTUYECKUM OIBIT
- YUTaTh TONMOTpPa(UUECKHE M | - IPUHIMIBLI [TOCTPOCHHS | - BBIMOJTHEHUS
TEeMaTUYeCKHEe  KapThl U | T€0JC3UUYECKUX CETEH; Kaptorpado-
IJIaHBl B COOTBETCTBUU C | - OCHOBHBIC IIOHSATUS 00 | T€0Je3UUYCCKUX
YCIOBHBIMU ~ 3HaKaMd W | OPUECHTUPOBAHUHU pabot
YCIIOBHBIMU 0003HAYEHUSIMH; | HampaBlIeHUI;
- MPOU3BOJIUTh JIMHEWHBIE H | - pasrpadKy u
YIJIOBbIE U3MEPEHUs, a TAKKE | HOMEHKJIATypy
U3MEPEHUS MIPEBBIMICHHS | TOMOrpaduuecKux KapT |
MECTHOCTH; IJIAHOB;
- n300paxaTh CUTYallMi0 U | - YCIOBHBIE 3HaKH,
penbed MECTHOCTH Ha | IPUHATBIE JJI1  JAHHOTO
Tornorpadguyeckux U | Macirada
TEMaTHYEeCKHX  KapTax ¥ | Tomorpaduyeckux
IJIaHax; (TeMaTMyeckux) KapT u
OK 1- | - ucnonp3oBaTh ILUIAHOB;
10 TOCYJapCTBEHHBIC - PUHIIAIIBl  YCTPONCTBA
[1K 3.1 - | reoge3udyeckue CETH, CETH | COBPEMEHHBIX
3.5 CTYIIEHHUs, ChEMOYHBIC CETH, | T€0Ae3NUECKUX TPUOOPOB;




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

4.1 O0beM QMCHUILUIAHBI U BUAbI Y4eOHOI padoThI
Ounas hopma oOydeHHs

Buo yueonoii pabomut Oven
uacoe

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 228
Oo0s3aTeibHAsA ayIMTOPHAsA yueOHasA Harpy3Ka (Bcero) 152
B TOM YHUCIJIE:
JeKuuu (ypoku) 76
MPAKTUYECKHUE 3aHATUS 76
nabopaTopHbIE 3aHATHUS -
KypcoBas paboTa (1poekT) (eciu npedycmompena) -
CamocrosiTesibHas padoTa odyuaroierocs (Bcero) 76

[IpomesxyTounas arrectanus B popme:

- Opyeux ghopm KOHmMpO (KOHMPOILbHOU pabomsl) — Ha 6a3e cpeAHero oomero oopa3oBaHus — B

nepeom CeMECTpE;
- 9K3amena — Ha 6a3e cpeHerooOIIero oo6pa3oBaHus — BOGMOPOM CEMECTPE

4.2. ConepxaHue TUCUUILTUHBI

Paznen 1. Ilpeomem u 3a0auu eeodezuu u kapmoepaghuu
Tema 1.1. Beoonas nexyus

Tema 1.2.0cHnosnble ucmopuyeckue smansl paseumus 2eo0e3uu u kapmozpaghuu

Paznen 2. Kapma. [Inan. [Ipogune

Tewma 2.1. Tonoepaguueckue kapmol u nianvl

Tema 2.2. Macuumab.

Tema 2.3. Kapmoepaguueckoe uzobpasxicenue

Paznen 3. 3emnsa u ee omobpasicenue na niockocmu

Tema 3.1. @opma u pasmepvr 3emau

Tema 3.2. Cucmema koopounam

Tewma 3.3. Opuenmupnsie runuu u yenvi

Paznen 4.0cnosnvie cmanoapmusie ceode3uueckue 3a0a4u

Tema 4.1. Pewenue ceodezuueckux 3adau

Paznen 5. Pazepagpra u nomenxkramypa monokapm u mononianos
Tewma 5.1. Pazepacghxa u nomenkramypa monoxkapm u mononiaHos

Paznen 6. Venoegwie u aunetinvie usmepenusa na mecmuocmu. Tonoepaguueckasn cvemka

Tewma 6.1. Tonoepaghuueckas cvemra

Tema 6.2. I'ocyoapcmeennas 2eodesuueckasn cems
Tema 6.3. Kapmoepagho — 2eodezuneckue pabomol
Tewma 6.4. Cospemennsie ceooezuueckue npubopol
Pasnen 7. Teooorumnas cvemxa mecmuocmu

Tewma 7.1. Ilpumensiemvie npubopwi

Tewma 7.2. Obpabomka sncypuana meoooIumHoOU CbeMKU
Paznen 8. Husenuposanue mecmnocmu

Tema 8.1. ['eomempuueckoe Hugeruposanue

Tewma 8.2. Husenuposarnue no keadpamam
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1. ACIIOPT PABOYEH TPOT'PAMMBI JIJUCHUTLJIAHBI

1.1. Ob6aacTh npuMeHeHus padoyeil NPOrpaMMbl

1. O61acTh npuMeHeHust padodeil MpPOrpaMmbl

Pabouas mporpamma IUCHUIUIMHBI SIBJISIETCS YacThI0 OCHOBHOW MPO(ecCHOHANBHOM MPOrpaMMbI B
cootBercTBUU ¢ PI'OC mis cnenumanbHOCTU: (YKpPYNMHEHHas Tpynma crueruanbHocteir 21.00.00

[lpuknagHas Teoyorusi, rOpHOE Jeno, HedTerazoBoe aeno u reonesus), 21.02.05 3emensHO-

UMYIIECTBEHHBIC OTHOIICHHUS, JJI1 00YyJaIOIUXCsl OYHON (POPMBI OOYICHHUS.

1.2. MecTo y4eOHOI TUCHUIIIIMHBI B CTPYKTYpPe OCHOBHOM NpogeccuoHaAIbHO

ITIICC3.

o0pa3oBaTeJIbHOM MPOrPaMMBbI
JlucuuiiuHa OTHOCUTCA K MPOQECCUOHAIBHOMY LIUKITY, BXOAAIIEH B 00s3aTeIbHYI0 4acTh

1.3. Hesan u 3axa4n y4eOHOM AUCUMIIMHBI — TPeOOBaHUS K pe3yJIbTaTaM OCBOCHUS

AMCHMILINHBI
HNwmers
Kon YMenus 3HaHud IIPaKTUYECKUU
[TK,0K
OIIBIT
- YUTaTh TONOrpaduyecKue M | - MPUHIUITBI IIOCTPOEHHUS | - BBIIIOJHEHUS
TEMAaTUYECKHUE KAPThI U IUIAHbI | T€0AE3UYECKUX CETEeH; KapTorpado-
B COOTBETCTBUH C YCIOBHBIMU | - OCHOBHBIE HOHSITHS 00 | reos1e3nIecKux
3HaKaMH u YCIIOBHBIMHU | OPUEHTHPOBAHUU HaMpaBleHU; | padoT
0003HaYECHUSIMY; - pasrpadky U HOMEHKIATypy
- IPOU3BOJAUTH JIMHEHHBIE U | TOMOrpauUecKux KapT u
YIJIOBBbIE U3MEPEHHUS, a TaKXKe | IIaHOB;
U3MEpEHUs MIPEBBIIICHUS | - YCIIOBHBIE 3HAaKH, MPHUHSATHIE
MECTHOCTH; IE JTAHHOTO Mmaciurada
- n300pakaTh CHUTYyallMI0 U | Tonorpapu4ecKux
penbed MECTHOCTH Ha | (TeMAaTUYEeCKUX) KapT U IJIAHOB;
Tornorpaduueckux U | - IPUHIUIIBI YCTpOMCTBA
TEMaTUYECKHX  KapTaXx M | COBPEMEHHBIX  I'€0Je3UYECKUX
MJIaHax; puOopoB;
OK 1 - | -wucnonp3oBarh - OCHOBHBIE TOHSTHS O CHCTEMAX
10 roCy/1apCTBEHHbIE KOOpJAWHAT M BBICOT; OCHOBHBIE
[IK 3.1 - | reome3nyeckue CeTH, CETU | CIOCOOBI BBIHOCA TMPOEKTa B
3.5 CTYILIEHHUS, CbEMOYHBIE CETH, a | HATypy
TaKK€ CeTH CHENHAIBbHOTO
Ha3HA4YEeHUS JUTSt
MPOM3BOJCTBA  KaprTorpado-
reo/Ie3nYecKuX padboT;
- COCTaBIISATh
KapTorpagpuueckue
MaTrepHuabl
(Tomorpaguueckue u
TEeMAaTHUYEeCKUE  KapThl U
TIJIaHbl);
- IPOU3BOJNUTh TEpeXof OT
roCy/1apCTBEHHBIX
r€0IE3NYECKUX ceTen K

MECTHBIM U Ha000pOT




2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

2.1 O0beM QMCHUILIMHBI U BUABI Y4eOHOM padoThI

Ounast popma 00ydeHus

Buo yueonoii pabomut Otven
uacog

MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 228
Oobs13aTesibHAsI ayIUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 152
B TOM YHCIIE!
JIEKIUH (YPOKH) 76
MPaKTUYECKHUE 3aHITUS 76
nabopaTopHbIE 3aHATHUS -
KypcoBas pabota (poeKT) (eciu npedycmompena) -
CamocrosiTesibHas padoTa o0y4yawierocs (Bcero) 76

[TpomesxyTouHas arrtectanus B popme:

- Opyeux ghopm KOHmMpPos (KOHMPOILHOU pabomsl) — Ha 6a3e cpeaHero ooIero oopa3oBaHus — B
nepeom CeMecTpe;

- 9K3amena — Ha 0a3e cpellHero o0Iero o0pa3oBaHus — BOGMOPOM CEMECTPE




2.2. TemaTn4yecKuii IJIaH N coJePKaHUE TUCHUILINHBI

AKTHBHBIE "

Haumenosanue
O0bem | HHTEpaAKTHBHBIE
pa3aeiioB U TeM Yposenn
MeATHCIHILTHHADHbE Conep:kanue y4eOHOT0 MaTepHuaJia 4acoB dbopmbi OCBOCHILs.
BN npoBe/ieHusl
3aHATHI
1 2 3 4 5
Paznen 1.Ilpexmer u
3a]a4ul  reojie3ud M
Kaprorpaguu.
Tema 1.1.BBognas Coneprkanue
JIEKIIHA. 1. Bognas nekums. OOBeKT, mpeameT W 3amauu reonae3uu. OmnpeneneHue 2 Jlexyus-ouanoe 1
KapTorpaguu, ee CTpyKTypa.
2.3Ha4yeHUEe TeOoJe3uu M KapTorpaduu B HAPOJHOM XO3sCTBE M 00OpOHE 9 Tekyus-ouaroz 1
CTpaHsbl.
CamocrosiTeibHasi padota npu n3yyenuu M/IK 03.01
KoncnexktupoBanue:McTopust cCTaHOBJICHUS M pa3BUTHs KapTorpaduu U reo/ie3un B MUpe. 6 3
OCHOBHBIE 3Talbl PA3BUTHSI.
Tema 1.2.0cHOBHBIE Copnepxanue
UCTOpHYECKHE dTanbl | 1.BaxkHeline CcBeACHHUS M3 HUCTOPUU TEOJe3MYECKUX paboT B CTpaHe.
pasButTus reofe3ud 1 | CoBpeMEeHHbIE OpraHu3alloOHHbIE POPMBI Teojie3ndeckoil ciyx0b1 B Poccum. 5 Texyus-ouanoz 1
KapTorpaduu. Opranuzanus Tonorpado-reo1e3nIecKux pabot ISt BEJICHUS
rOCy/1JapCTBEHHOI'O0  3€MEJBHOTO  KaJacTpa, MOHMTOPMHra 3€Melb U
3€MJICYCTPOUCTBA.
CamocrosiTeibHasi padora npu n3yyenun M/IK 03.01
KoncnexktupoBanue: VicTopus cTaHOBIEHUS U pa3BUTHs KapTorpaduu u reoje3uu B Poccun. 6 3
Paszgea 2.Kapra.
ILnan. IIpoduiib
Tema Conep:xanue
2.1. Tonorpaduueckue | 1. Tomorpaduyeckue KapThl © IUIAHBL. MeECTO TOMOKapT B CHCTEME 2 Jlexyus — 1
KapThl U TUTAHBI reorpadpuueckux kapt. CBoiicTBa TOMOKapT. MaremaTudeckass OCHOBa BU3YATUIAYUSL
TONOKapT. MacmTabHbIi psiji TOMOKApT.
Tema 2.2. Macmitabsl | Conepikanue 2 Jlexyus — 1




1. Macmra6. Buasl macmrabo. OnpeseneHne TOYHOCTH MacITadoB. BU3YATU3AYUSL
TeMaTuka nNpaKTH4ecKOro 3ansatus Nel 6 9
Macmra6el. Bunsr MmacimraboB. OnpeneneHue TOYHOCTH MacIiTaboB.
Tema Copnepxanue 2 Jexyus — 1
2.3.Kaprorpaduueckoe | 1. Kaprorpaduueckoe nzodpakenue. Kaprorpaduueckas reHepaninsaiusi. 8U3YANUZAYUS
n300paxKeHue TemaTuka npakTudeckoro 3aHsaTusa Ne2 CrpykTypa, aHalu3 M 4YTEHHE 6 9
TONnorpagpuuecKux KapT U IJIaHOB.
TemaTuka npaktudeckoro 3ansitusi Ne3Penienue 3a/1a4 1o TONOKapTe. 6 2
TeMaTuKa NpakTHYecKOro 3aHATus Ned
Pemenue 3anay ¢ momoipto ropuzonTaneid. Crioco0sl n300paxeHus peiabeda. 6 2
I"opuzonTtanu. Beicora ceuenns penbeda. [locrpoenne npodueii.
CamocrosiTeabHas padora npu usydenun MJIK 03.01
KoHcniektupoBanue:
1. Kpatkue ucropuyeckue cBeIeHUS O KapTOrpapuueckux NpoeKIHsX.
2. 3a7auu ¥ OCHOBHBIE HAIIPABIICHHS Pa3BUTHS OTEYECTBEHHON KapTOTpaduu.
3. Kaptorpaduueckue npoexuuu i kapt Mupa. 12
4. A3umyTanbHble IPOEKLUHU AJIs KapT MOITYIIapuil, MATEPUKOB.
5. Kaprorpaduyeckue npoekuu i KapT OKEaHOB
6. Konnueckue npoexuuu 1uist kapt CHI™ u 3apyOexHbIX cTpaH
7. Kaprorpaduueckas renepaauzamnusi.
Paznen 3. 3emus u ee
0TO0paKeHHe HA
IJIOCKOCTH
Tema 3.1.Dopma u Copnepxanue
pa3Mepsl 3emin 1. ®opma u paszmepsl 3emuu. ['eoma. Dmmuncoun. Ilapamerpsl smiunconaa 2 Heryus - 1
BUZYATUIAYUSL
Kpacosckoro.
2. CriocoObI 1300paskeHUs 36MHOM MTOBEPXHOCTH. 9 Jlexyus — 1
BUBYATUZAYUSL
CamocrosiTeibHasi padota npu n3yyenun M/IK 03.01 4 23
Koncnektuposanue: OcHOBHbIE pedepeHI] — AIITUICOU B U UX MTapaMeTphl. ’
Tema 3.2. Coaep:xxanue
Cucrema KoopauHaT 1. Onpenenenue TMOJNIOKEHUS TOYEK 3€MHOM moBepxHocTH. Cucrema 5 Jlexyus — 1
reorpaguueckux koopauHat. CucreMa npsMoyroibHbIX KoopauHaT. Cucrema BUBYAUZAYUSL
MOJIIPHBIX M OUIOJISIPHBIX KOOPJUHAT.
CamocrosiTeibHasi padora npu n3yyenuun M/IK 03.01 4 3

Koncnekruposanue:CrucreMa KOOpANHAT, TPUMEHSEMbIE B T€OJIE3HH.




Tema Conep:xanue
3.3.0puentupoBanue | 1. MctuHHBIA a3uMyT. MarHUTHbBIA a3umyT. J{UpEKIMOHHBIA yroi. PymoOsr. Texyus — 1
JIMHUAMN OOpaTHbIC OPUEHTHPHBIE YTIIHI. gusyarusayusi
TeMaTHKa NPAKTHYECKOI0 3aHATHA NS
Ornpezenenne KOOpAUHAT 1O TonokapTe. OnpeneneHue OpUuEeHTUPHBIX JIMHUM 2
Y YIJIOB.
Pa3zgen 4. OcHoBHEBIE
CTaH/apTHbIE
reojgesn4yecKmne
3a1a4u
Tema 4.1. Conep:kanue
Jlexyusa —
Pemenune 1. Ilpamas reoxesmueckas 3azaya. OOparHas Treoae3nyecKas 3ajada. eusyanusayus 1
reojesnyeckux 3anad | Ilepemava qUpeKIMOHHBIX YIIIOB.
TemaTuka npakTH4ecKoro 3ansaTus Ne6 23
Pemenue reosie3ndeckux 3agad. ’
CamocrosiTebHas padora npu usydenun MJIK 03.01 23
KoHcnektupoBanue:Pemenne reoje3nueckux 3aaau. ’
Paznea 5. Pasrpagka
U HOMEHKJIaTypa
TONMOKAPT U
TONOIIAHOB
Tema 5.1.Pasrpadka u | Conep:kanue Jlexyus — 1
HOMEHKJIaTypa 1. Pasrpadxa u HOMEHKJIaTypa TOMOKAapT U TOTIOTLIAHOB. suU3yanU3AYUSL
ToHoKapT 1 TemaTuka NpakTH4YeCKOro 3aHATHS Ne7
TOTOILTAHOB Pasrpadka u HoMeHKIIaTypa TOIOKapT U TOTIOIUIAHOB. 2.3
CamocrosiTeibHasi padota npu n3yyenun M/IK 03.01
3anonuenue tabnwuil: [losica, 30HBI, OCHOBHBIE TTOKA3aTeJIN 110 MacITabaMm KapT. 3
Pa3nes 6. YriioBble u
JINHeHHbIEe
H3MepeHust HA
MECTHOCTH.
Tonorpaguyeckas
CheMKa
Tema Coaep:xxaHue
6.1.Tonorpaduueckas | 1. Tomorpaduyeckast chemka. Onpenenenne. Buapl TomocheMku. OCHOBHBIE Jeryus - 1
8U3YANU3AYUS

CbCMKa

9Tallbl Cb€MOK.




Tema 6.2. Conep:xanue

I'ocynapcTBeHHas 1. IMnanoBass ITC. Beicotnas ITC. TI'eome3nueckne CceTH CryIICHUS. Texuyus —

reojie3nvyccKas CeTh T'eone3snueckue creMouHbIe ceTU. BrIcOTHBIE reose3nueckue cetu. CocoOnl
W TPUHIMIB TOCTPOEHUS Teoje3nueckux cered. [locTosHHBIE 3HAKH. susyasaya
Bpemennble 3HaKH.

CamocrosiTtesibHas padoTa npu usydyennu MK 03.01

Koncnexruposanue: Kinaccuduxanus ['TC.

Tema 6.3. Conep:xkanue

Kaprorpado- 1. 'eonesnueckue paz3duBoUYHbIC paboThl. OOIIME MPUHIMITBI T€0AC3UUECKUX T —

reoJie3udecKkre paboTel | pa30MBOYHBIX Pa0OT. DJIEMEHTHI Pa30MBOYHBIX pabOT. BhIHOC B HATYpy su13 aJZBa st
MPOEKTHBIX  YIJIOB, PACCTOSHUN, OTMETOK. CIocOOBI pa3OUBKU MPOEKTHBIX 4 4
TOYECK.
2. Onpenenenue IUIOMIAJACH 3€MENbHBIX y4YacTKOB. BbluuciieHue miomaziei Texyus —
3eMeNbHBIX y4acTKOB. CHocOoOBI ompeneneHus IUIOMAAeH: aHATUTHYCCKUH,
rpapuIeCKuid, MEXaHUICCKUHN. guzyamusayuA
3. OcHOBHBIE CIIOCOOBI BBIHOCA MPOEKTa B HATYpy. BBIHOC B HaTypy TOYEK
TPaHUIl 3EeMJIEMONIB30BaHUsl CHOocOO0aMHM pa30MBOYHBIX pPAOOT: YIIIOBBIMH, Jlexyus —
JUHEHWHBIMHU, CIOCO0aMU KOOPJWHAT, TEOJOJMTHBIMUA XOJaMU U JAPYTHUMH BU3YANUZAYUS
re0JIe3NICCKUMHU ITOCTPOCHUSIMH.
TeMaTuKa NPAKTHYECKOIro 3aHATUA Ne§
CocraBiieHHE IJIaHOB 3€MENbHBIX YYaCTKOB IMPU NOMOIIU T€0JE3MYECKHX
ceTel, ¢ UCIOIb30BaHUEM TEPEX0/Ia TOCYIAPCTBEHHBIX I'€0/IE3NUECKUX CETEH
K MECTHBIM U Ha00O0pOT.

CamocrosiTeibHasi padora npu n3yyenuu M/IK 03.01

KoncnektupoBanne:HopMbl M MPUHIMIBI pacdyeTa TOYHOCTH pPa3OMBOYHBIX pador. M3yuenwme,

COCTaBJICHHE KOHCIIEKTA.

Tema 6.4. Conep:xanue Texyus —

CoBpeMeHHbIC 1. JIazepubie Teope3mueckue mpuOOpbl. JlazepHble HUBETUPHI, TEOIOJUTHI, eusyarusayus

reoIe3uIeCKue YKa3KH, TpeAHa3HauYCHUE U YCTPOMCTRBO.

puOopsI 2. DNEKTPOHHBIE TeOJe3WYeCKUe MPUOOPHL. DIEKTPOHHBIC TEOJOTUTHI U Texuus —
TaxeoOMETpbl, MPHUHIMINBI HX YCTpOHCTBA. MeTonnka TaxeoMeTpHU4ecKOn YUz
CBOMKIL BU3YANUZAYUS
3. [Ipubopbl BepTHKAIBHOTO MpoeKTHpoBaHMs. ONTHYECKHE W Ja3epHbBIC Jlexyus —
prOOPHI BEPTUKAIBLHOTO MPOCKTHPOBAHUS. BU3YAIUZAYUS

Pa3znen 7.

TeomoauTHas cbeMKa

10




MECTHOCTH

Tema 7.1. Coaep:xxaHue
[Tpumensiemblie 1. OcmoTp TeomonuTa u npaBuia oopamienus ¢ HuM. [IpuHIMNHanEHas cxema
npuOopbI Teononnta. OCHOBHBIE YAaCTH T€OA0IUTA. OTCUETHBIE YCTPOMCTBA TEO10IUTOB Jlexyus — 1
T30, 2T30, 4T30I1. YcrpoiictBo Teogoautos T30, 2T30, 4T30I1. YcranoBka U3y anU3aAyUs
TEOJ0JMTa B pabouee MOJIOKEHHE. DTalbl OBEPKU TEOA0JIUTOB. M3Mepenne
TOPU30HTAIBHBIX U BEPTUKAJIBHBIX YIJIOB.
TemaTnka NPaKTU4€CKOro 3aHATUS Ne9 23
Y CTpOICTBO U 3TAIbI MOBEPKU ONTUYECKOTO TE€OI0JINTA. ’
Tema 7.2.06pabotka | Conep:kaHue
KypHasa TeoqoauTHOR | 1. OOpaboTka »KypHaia W3MEPEHHUs YIJIOB W JIMHUH TEOIOJUTHOTO XOJa.
CbhEMKH Bblunicnenuss BeAOMOCTHM  KOOPAWHAT IIYHKTOB  TEOJOJIUTHOTO  XOJa. ek —
Bbuncnenre BEJOMOCTH KOOPAMHAT BEPIIMH JIMArOHAJIBHOTO  XOJa. eusyamsayus
Iloctpoenne 1mmaHa MecTHOCTH. [locTpoeHME KOOPAMHATHOM — CETKH.
Hanecenne mno KoopauHaTaM TOYEK TEOJOJMUTHBIX Xo0n10B. Hanecenue
CUTYaIlM{ Ha IJIaH N0 JaHHBIM abpuca. BeruepunBanue miaHa.
TemMaTuka npakTuyeckoro 3ansaTus Nel(
TeononuTHas Cb€MKa MECTHOCTH.
CamocrosiTeabHas padora npu usydenun MJIK 03.01 23
KoncnektupoBanue: OnTuueckue v jga3epHble TEOA0IUTHI. ’
Paspean 8.
HuseaupoBanue
MECTHOCTH
Tema 8.1. Conep:xanue
['eomeTpuueckoe 1. CiocoObl  HMBENMPOBAHMSI ~ MECTHOCTH. Buapl  reoMerpuueckoro Texyus —
HUBEJIMPOBAaHUE HUBeNUpoBaHus. ['eomeTpuueckoe HuUBenupoBaHue. [Ipumensiembie TpuOOpBHI. eusyanusayus 1
HuBenupnble peliku. DTanbl NOBEPKM HUBEIUpPA C KOMIIEHCATOPOM. OTarbl
MMOBEPKHU IIIyXOr0 HUBEIUPA.
2. IIpon3BOJCTBO MOJNEBHIX PAOOT MPU TEXHUYECKOM HHBEITUPOBAHH. Jlexyus — 1
BU3YATU3AYUSL
3. O6paboTka maHHBIX HUBEIHPOBaHWUsA. [locTpoeHNE TPOAOIBEHOTO TPODUIIS Jlexyus — 1
Tpacchl. 8U3YATU3AYUSL
TemaTuka npakTuyeckoro 3ansatus Nell
HusenupoBanue Tpacchl.
CamocrosiTeibHasi padora npu n3yyenun M/IK 03.01 23
,

KoHncnektupoBanue:I'eoMmeTpruiyeckoe HUBEIMPOBAHUE.
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Tema 8.2. Copnepxanue 6 Jlexyus — 1
HugenupoBanue no 1. IIpon3BOACTBO MOJIEBBIX PAaOOT MPU HUBEIMPOBAHUH IO KBaIpaTaM. BU3YATUZAYUS
KBaJpaTaM TeMaTuKka NPAKTHYECKOTr0 3aHATHA Nel2 8
Husenuposanue 1o kBagparam
TeMaTuKa BHeaAyIMTOPHOI cCAaMOCTOSITEJIbHOI PadoThI: 5
KoncnektupoBanue: Bujibl HUBEIUPOBAHUS.
Bcero: 228

[TocnenoBarenbHOE TEMAaTHUECKOE MIIAHUPOBAHUE COJEpKaHUs paboueil MporpaMMbl JUCHUILIMHBL, KalleHAapHble 00beMbl, BUJIbI 3aHATHH, (HOPMbI
OpraHU3aIMU CaMOCTOSATEIbHON padOThI TAK)KE KOHKPETU3UPYIOTCS B KalleH1apHO-TemMarrndeckoMm miane ([Ipunoxenue Ne 1)

1Ins xapakTepucTHKH YpOBHS OCBOEHHS YU4eOHOTO MaTepHaa HCHOJIb3YIOTCS CeAyIOIHe 0003HAYCHHUS:

1. — o3HaKOMUTETBHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIH (BBIIOJHEHUE IEATEIHHOCTH 110 00pa3Ily, MHCTPYKIIUU WK MOl PYKOBOJICTBOM);

3. — IPOAYKTHBHBIH (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBHITIOJHEHUE ICATEIILHOCTH, pelIeHHe TPOOJIEMHBIX 33/1a4).
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3. POHJ ONEHOYHBIX CPEACTB, IJis1 HPOBEJEHUSA TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIMA OB YYAIOIIIUXCA MO JUCIUILINHE
(MO YJIIO)

— BKJIIOYAeT KOHTPOJbHBIC 3aJaHUSl M KPUTEPUHM HUX OLEHKH, a TaKKe OomucaHus GopMm u
npoueayp s ougpepenyuposannozo 3auema no M/IK.03.01.I'eode3us ¢ ocnosamu kapmozpaghuu
u Kapmoepaguuecko2o uepyeHus, TPpPETHA3HAUEH JUIS ONpPENEICHHUS KauyecTBa OCBOCHUS
O0y4JalOmUMUCS  TUCHUIUIMHBI  (TOTOBHOCTh K  BBINIOJHCHHWIO BHJA MPOPECCHOHATBHON
nesitenbHocTH, BrageHue [IK u OK). ®oHa o1eHOYHBIX CPEACTB MO JUCHUILIMHE MPEJCTaBICH B
[Tpunoxxenun Ne 2.

TunoBble KOHTPOJIbHBIE OLIEHOYHBIE CPEACTBA, HEOOXOAUMBIE NIJISl OLICHKH 3HAHWM, YMEHHI,
HABBIKOB WM ONBITA JCSATCILHOCTH, XapaKTEPH3YIOMUX JTanbl (HOPMHPOBAHHS KOMIIETCHIIUH B
MIPOLIECCe OCBOEHHUS 00pa30BaTEIbHONW MPOTpaMMbl U METOJUYECKHE MaTepualibl, OMpeIesoine
MpoLeypbl OIICHUBAHUS 3HAHUM, YMEHHM, HABBIKOB M OIbITA JEATEIBHOCTH, XapaKTEPU3YIOLIUX
aTanbl GOPMHUPOBAHUS KOMIETSHITUI TIpeacTaBieHbl B [Ipmnoxenun No 2.

4. YCJIOBUS PEATIM3ALINU JUCHUITIMHBI (MO Y JISA)
4.1. TpeOoBaHUSI K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHHYECKOMY 00ecle4eHn 10

KabuHeT MeXMCIUIUIMHAPHBIX KypcoB (Ne301) — 44,6Mm% (r. Ya, yn. Kapma Mapkca, 1. 3, Kopi.
4)

[TpoekMOHHBIN SKpaH ¢ AIeKTpoaAnoaoM lumien master control

[Tpoekrop Casio

Hoyt6yxk Pavilion

Hocka — 1 .

Cron — 1 mwr.

Cryn — 1 mwr.

VYyenuueckas napra TpexmectHast — 12 mir.

Tpubyna — 1 mrT.

KaGuHeT MeXIMCIUILIMHAPHBIX Kypco (Ne401) — 44,6 m? (r. Ya, yn. Kapna Mapkca, a. 3, Kopri.
4)

IIpoexrop Benq

Hoytoyxk AGUARIUSNS725

Jocka — 1 mT.

Cron — 1 mr.

Cryn — 1 mwr.

VYyenuueckas napra TpexmectHast — 14 mir.

Tpubyna — 1 mrT.

KabuHeT MeXMCIUIUIMHAPHBIX KypcoB (Ne704) — 48,5M% (r. Ya, yn. Kapna Mapkca, 1. 3, Kopi.
4)

Mynstumeaua-npoektop Mitsubishi XD208U, XGA, 3000 ANSI

Hoyt6yk Samsung R530 <NP-R530-JS03> Pent

Oxpan Ha wrtatuse 180x180cm Cnekrpa

Hocka — 1 .

Cron — 26 wr.

Cryn — 26 mr.

Tpubyna — 1 mrT.

Jla6opatopus reopesuu (Ne704/K) — 52,8m? (r. Ya, ya. Kapna Mapkca, 1. 3, kopi. 4)
[Tepconanbupie kKommbioTephl: mporieccop Thermaltake, Intel Core 2 Duo Monutop Acer
AL1916W, Window Vista Meims Logitech (4mr.), Monutop 19" LG L1919S BF Black (LCD)
bapomerp BAMM — 1 mir.

Husenup undposoit Sokkia SDL30 — 1.

Husenup Sokkia C330 onTuko-MeXaHHYECKHUi — 4 IIT.
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Husenup VEGA L24. — 4 mr.

Taxeometp Sokkia SET610-323 — 1 .

Ortpaxarenb Sokkia AD17 ¢ mapko# — 1 mT.

Teogomutr YOM3 4 T30 IT — 9 .

Hasurarop Garmin eTex 1GPS, I'nonacc, Russia — 1 mit.
Pamunocranmus Apryr A-43 — 6 mT.

Hasurarop GarminGPSMAP 64STRussia — 2 mr.
Pynerka cranpaas VegalLl30 — 4 mir.
HansHomepBoschGLM 40 Professional — 2 .
[Tnanumerp PLANIX 7 snexktpoHHBIi — 3 1mT.

Kypsumerp KM, mexanunueckuii — 40 mit.
Kypsumerp KV-A

Hocka — 1 mir.
Cron — 30 wr.
Cryn — 30 mr.
TpuOyna — 1 mT.

KabuHeT MeXMCIUIUIMHAPHBIX KypcoB (Ne709) — 30,7m% (r. Ya, yn. Kapma Mapkca, 1. 3, Kopi.
4)

MynbsTumenua-npoexrop Mitsubishi XD208U,

XGA,3000 ANSI

Her6yk Acer eMachines eME250-01G16i Atom

Okpan Ha wrtatuse 180x180cm Cnektpa

Jocka — 1 .

Cron — 26 mir.

Cryn — 26 mr.

Tpubyna — 1 mr.

KabuHeT MexXIHCIMIITHHAPHEIX KypcoB (Ne806U) — 36,2m? (r. Ya, yn. Kapna Mapkca, 1. 3, KOpL.
4)

Mynstumeauna-npoexktop Mitsubishi XD208U,

XGA,3000 ANSI

Hoytoyx Samsung R530 <NP-R530-JS03> Pent

Oxpan Ha wrtatuee 180x180cm Cnektpa

Hocka — 1 mt.

Cron — 26 wr.

Cryn — 26 mir.

Tpubyna — 1 mrT.

KabuHeT MeXMCIUIUIMHAPHBIX KypcoB (Ne812) — 47,8M% (r. Yia, yn. Kapma Mapkca, 1. 3, KopiI.
4)

[Tpoekrop Casio XJ-V2

IIpoeKIMOHHBIN 3KPAH € ANEKTPOIPHUBOIOM

LumienMasterControl(LMC100107)128x171cm

Hoyr6ykSamsungR530 <NP-R530-JS03>Pent

Hocka — 1 mmT.

Cron — 26 mir.

Cryn — 26 mr.

Tpubyna — 1 mT.

YueGHbIi Teoae3nueckuii moauron — 100,0m? (r. Ya, yi. Kapna Mapkca, 1. 3, kopr. 4)
Huenup uudposoit Sokkia SDL30 — 1 mir.

Husemup Sokkia C330 onTuko-MeXaHHUECKHUit — 4 IIT.

Husenup VEGA L24. — 4 mr.

14



Taxeomerp Sokkia SET610-323 — 1 1.
Otpaxarens Sokkia AD17 ¢ mapkoii — 1 .
Teononut YOM3 4 T30 IT— 9 mwir.

4.2. YueOHo-MeToHYecKOe U MHPOPMALMOHHOE 00ecTieYeHUe T CUUIIMHBI (MOTYJIs1)
4.2.1. TlepeyeHb OCHOBHOI M JONMOJHHUTEIbHOH Y4eOHOW JUTEpPATypbl, HEOOXOAMMOI 1JIsi
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)
OcHoBHasl yueOHas JuTeparypa:

1. JIe6enes, ILII. Kaprorpadus: yueb. mocobue / ILII. JlebeneB.— M.: AkageMuyecKuit
IIpoexr : Tpuxkcra, 2017 .— 153 c.

2. JIypoe, U.K. I'eoundopmanimonroe kaprorpadgupoBanue. MeToasl reoOnHPOPMATHKU U
nudpoBoii  00paboTkM KocMuuyeckux CHUMKOB: ydeOHuk / W.K. Jlypee; MI'Y um. M.B.
JlomonocoBa.— 2-e u3a. — M.: K1V, 2016 .— 424 c.

3. Kimmopuna, I'.W. UmxeHepHoe obecrieueHne CTPOUTENBCTBA. JIpeHaXX TEeppUTOpUHU
3actpoiiku: yueb.mocobue mnst CIIO / I'.1. Knuopuna. - 2-e usn., ucnp. u gon. — M.: FOpaiit, 2019.
— 181 c. - [Dnexrponusiii pecypc] — URL: https://biblio-online.ru.

4. Beimuenonsckuii, MW.C. Texuuyeckoe uepueHue: yueOnuk g1 CIIO / H.C.
Beimaenonbcekuit. — 10-e u3a., mepepad. u qon. — M.: MznarensctBo Opaiit, 2019. — 319 ¢. —
[Dnextponnsiii pecypc]. - URL: https:/biblio-online.ru.

JlonoiHUTeIbHAS yuyeOHAasl JJUTepaTypa:

1. Xu30ymmna, P.3. OCHOBBI METOJMKH HCIIOJIb30BaHHMS TeorpauuecKux KapT: yueO.
nocobue / P.3. Xuzdbymnuna, U.P. Bunpnano, M.C. fkumoB; bamkupckuili rocyaapcTBEHHBIN
yauBepcureT.— Yda : PUL| baml'y, 2016 .— 80 c.

2. SIonouckuit, JI.W. 'eonesus u kaprorpadus: HayuyHo-TeXHUUECKHi U TPOU3BOCTBEHHBIN
xkypHan / Ilox pen. JLU. S6monckoro. — M.: TocymapcTBeHHBI KapTorpaduyecKuidi u
reoe3u4eCKUm LIEHTP. - [OnexTpoHHbIN pecypc]. -
URL.: https://elibrary.ruf/title_about.asp?id=8515.

4.2.2. IlepedyeHbp pecypcoB HH(OPMAIMOHHO-TEJCKOMMYHHUKAIMOHHON ceTn «UHTepHEeT»
(naJsee - cerb «MMHTEPHET), HEOOXOAUMBIX [IJISl OCBOCHUS 1M CHUILIMHBI (MOAYJIs1)
Ne HanmeHnoBaHue 3JICKTPOHHOM OMOTHOTEYHON CHCTEMBbI

1. | DnekTtponHas 6ubnmoreunas cucrema baml'yY www.bashlib.ru

2. | DnextponHas 6ubnmmoreunas cucrema «2Ob bamlVy https://elib.bashedu.ru/

3. | DnexTpoHHas OMONIHOTeUHasi CUCTeMa «Y HUBEPCUTETCKasi OMOIMOTeKa OHIANH
https://biblioclub.ru/

4. | DnekrpoHHas OUOIMOTEYHAs cucTeMa u3aarenbeTa «fOpaiit» https://urait.ru/

5. | DnekTponHas 6ubnuoTeuHas cucreMa u3aarenbeTBa «Jlaney https://e.lanbook.com/

6. | DnexTponHbIi katanor bubimoreku baml'V http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?init+bashlib.xml,simple.xsl+rus
7. | B/l nepuoanveckux u3nanuii Ha iathopme EastView https://dlib.eastview.com/

8. | Hayunas snekrponnas oubauoreka — https://www.elibrary.ru/defaultx.asp (moctym k
9JIEKTPOHHBIM HAay4YHbIM kypHanam) — https://elibrary.ru

Ne Anpec (URL)

1. | http://www.rosreestr.ru/ - Odurmansusiii caiit Pocpeectpa Poccuiickoii deneparuu
[DnexTpoHHBIH pecypc]. Pexum moctyna: cBoOOAHBIN

2. http://www.zkprb.ru/- Yopasieunue Pocpeectpa o Pecniydnuke Bamkoprocran
[DnexTponHsIii pecypc]. Pexxum goctymna: cBOOOIHBII

15


https://biblio-online.ru/
https://urait.ru/bcode/450913
https://elibrary.ru/title_about.asp?id=8515
http://www.rosreestr.ru/
http://www.zkprb.ru/

4.3.3. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJOIMH, HCIHOJb3yeMbIX MNPH OCYLIECTBJICHUU
00pa30BaTeJbLHOI0 MpoLecca Mo JUCHUIVIMHE (MOIYJII0), BKJIKOYAS NepeYeHb MPOrpaMMHOI0
obecrieyeHusi 1 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

HaumeHOBaHUME MPOrPAMMHOI0 O0ecreYyeHust

Windows 8 Russian. Windows Professional 8 Russian Upgrade. ToroBop Ne 104 ot 17.06.2013 .
JIutieH3um — 6eccpoyHbie

Microsoft Office Standard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 r. JInnensuu —
OeccpoyHbie

Cucrema nieHTpann3oBaHHoro rectuposanus baml'y (Moodle). GNU General Public Li cense
Version 3, 29 June 2007

5. UHBIE CBEJIEHU S U (MJIN) MATEPUAJIBI

5.1. Ilepeuyenr o0pa3oBaTelbHbIX TEXHOJOIMi, MCHOJb3yeMbIX MPH OCYLIEeCTBJEHHH
00pa3oBaTeIbLHOIO MpoIecca Mo JUCIUNIHHE
AKTHBHbIE H HHTEPAKTHBHBIE (POPMBbI IPOBEIEHNS 3aHATHI

AKTHUBHBIC U UHTEPAKTUBHbBIE ()OPMBI MPOBEACHUS 3aHATHI peanu3yloTcs MpPU MOJATOTOBKE
[0 TPOrpaMMaM CpPEIHEro MPO(ECCHOHATHHOTO O00pa30BaHUS W MpeanojararoT oOydeHHe B
corpynHudectBe. Bce ydacTHHKM 0Opa3oBaTelnbHOro Tpolecca (MpernofaBaTelib U CTYIEHTHI)
B3aMMOJICHCTBYIOT JPYT C JAPYroM, OOMEHUBAIOTCS MHPOPMAIUEH, COBMECTHO PEIIAIOT MPOOIEMBI,
MOJICTIUPYIOT CUTyallMl B atMmocdepe NeI0BOro COTPYTHUYECTBA, ONTUMAIBHOWU JUISl BHIPAOOTKHU
HaBBIKOB M KaueCcTB OyAaymiero npodeccuonana.

OcHOBHbIE IPEUMYIIIECTBA AKTUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEICHUS 3aHATHIL:

- aKTUBU3ALUS TI03HABATEIHLHON M MBICIHTEIBHOMN JESTEILHOCTH CTYICHTOB;

- pa3BUTUE HABBHIKOB BIIAJICHUS COBPEMEHHBIMHU TEXHHUYECKMMM CpPEICTBAMH U
TEXHOJIOTUSIMH 00paboTKH HHPOpPMALINY;

- HCHOJb30BAHUE 3JEKTPOHHBIX (POPM, 00ECIEUMBAIOLIMX YETKOE YIpaBlIeHUE Y4eOHBIM
MPOIIECCOM, TIOBBIIIIEHHE OOBEKTUBHOCTH OIICHKH PE3YJIbTaTOB O0yUEHHSI CTYICHTOB;

- npuOmkeHHe ydyeOHOro Tmpolecca K YCIOBUSAM Oyaymell npodeccuoHanbHOM
NEeSITETTHHOCTH.

AKTUBHBIE M UHTEpPaKTHBHbIE (DOPMBI Y4EOHBIX 3aHATUH MOT'YT OBITH HCIIOJIb30BaHBI MPHU
NIPOBEICHUN JICKIIHIA, TIPAKTHYECKUX U JTAOOPAaTOPHBIX 3aHSATHIA, BHITOJHEHUN KYPCOBBIX NMPOEKTOB
(paboT), MpH MPOXOKAESHUH MTPAKTUKU U IPYTUX BUJIAX YUEOHBIX 3aHATHH.

Hcnonp3oBaHne aKTUBHBIX W WHTEPAKTUBHBIX (OPM yUEOHBIX 3aHATHH IO3BOJISET
OCYILECTBIISATh OLIEHKY YCBOCHHBIX 3HAHUH, CPOPMUPOBAHHOCTH YMEHUI U HAaBBIKOB, KOMITETEHIIUH
B paMKax MPOLEAYPHl TEKYIIEr0 KOHTPOJIS MO IUCHHUIUIMHE (MEXIUCIHUILTMHAPHOMY KYpCY,
npodecCHOHATBHOMY MOJTYJIIO), TPAKTHKE.

AXTUBHBICE ¥ HWHTEPAaKTUBHBIE (OPMBI YUEOHBIX 3aHATHH pEATM3YIOTCS MPEIoIaBaTeIIeM
corylacHo paboueil mporpamMme Yy4eOHOH AMCHUIUIUHBI (MPO(ECCHOHAIBHOTO MOAYISA) WU
poTpaMMe MPaKTHKH.

WHTepakTHBHAS JEKIHMSI MOXKET MPOBOAUTHCS B pa3nuyHbIX (opmax. [IpoGneMHas nekius.
[IpenomaBaTens B Havaie W MO XOIy H3IIOKEHHS YU4eOHOTO Marepuaja co3JaeT MpoOieMHBIC
CUTyallud M BOBJIEKAeT CTYAEGHTOB B HX aHanu3. Paspemas npoTHBOpeuus, 3al0KEHHBIE B
POOJIEMHBIX CHTYalUsAX, 00ydaeMble CaMOCTOSITEIbHO MOTYT NMPHHTH K TEM BBIBOJIAM, KOTOpHIE
Iperno/iaBaTesb I0JHKEH COOOIIMTh B KAUeCTBE HOBBIX 3HAHUH.

Jlexums-Bu3yanu3anys. B maHHOM TuIle JEKIMH Tepenava mpernoaBareieM HHPOpMauu
CTYZICHTaM CONPOBOXKIACTCS IOKAa30M pAa3IMYHbIX PHUCYHKOB, CTPYKTYPHO-JIOTHYECKUX CXEM,
OTIOPHBIX KOHCIEKTOB, nuarpamMm u T. 1. ¢ momompbio TCO m OBM (cnmaiinbl, BHUIE03aMNCh,
JMCIIJIEH, WHTEpaKkTUBHas J0ocKa W T. A.). Jlekuusg-nuanor u nexkuus-nuckyccus. ConeprkaHue
MOJIaeTCsl Yepe3 CEpUI0 BOMPOCOB, HA KOTOPBIE CTYAEHTHI JAOKHBI OTBEYaTh HEMOCPEICTBEHHO B
xoje nekiuu. Jleknus ¢ pa3dopoM KOHKPETHBIX CHUTYaIMil 1mo ¢opMme OpraHM3aluy IMOXO0Ka Ha
JIEKIMIO- AUCKYCCHUIO, B KOTOPOW BOMPOCHI AJIsi OOCYKIACHHUS 3aMEHEHbl KOHKPETHOM CHUTYyalluei,
npeuiaraeMoi  oOydaronuMces JUIs aHalM3a B YCTHOM WM TUCbMeHHOW ¢(opme. OOcyxneHue
KOHKPETHOM CHUTYyallMd MOJKET CIYKHTh MNPETIOAUEd K JadbHEWIIel TpagulMOHHOW JIEKUHH U

HCIIOJIB30BATHCA JI1 aKICHTUPOBAHWA BHUMAHUS ayJUTOPHUU HAa U3Yy4aCMOM MATCpHAJIC.
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Ounas ¢popma 0OyueHust

Kanennap
No Koa- HbIC Jomarninee
i HaumenoBanue paszzienos u TeMm BO CPOKH Bun 3anarus SaanHe
4acoB | M3y4YCHUS
(n1an)
Paznen 1. Ilpenmer m 3agaum
reojie3um U Kaprorpaguu
Tewma 1.1. BBognas gexuust 2 1 nenens Jlekuus Koncnekr
1 3HaueHue reoJie3un u
Kaprorpaguu B HAPOJHOM 2 1 Henenst Jlexuust Koncnekr
X035ICTBE M 0O0OPOHE CTPAHBI.
Tema 1.2. OcHoOBHbIE
2 | UCTOpUYECKHE OTambl Pa3BUTHUSA 2 1 nenens Jlexuus Koncnekr
Te0Ie3NH U KapTorpaduu
Pazpen 2.Kapra. Ilnan.
IIpopuin
3 Tema = 2.1. Tomorpaguiecciue 2 2 Henens Jlexmms UreHue TOrmokapT

KapThbl U IJIAHbL

Tema 2.2. MacmraOsl. 2 2 Henmens Jlexknus Permrenue 3agau

[IpakTnueckass pabora Ne 1.

4 | Macmtabel. Buasl macmitabos. [IpakTrueckoe
6 3 Henens Pemenue 3amay
Onpenenenue TOYHOCTH 3aHsATHE
MaciTa0oB.
Tema 2.3. Kaprorpadpuueckoe
prorpad 2 4 genens Jlexmus Kowncmoexr
n300paxeHue
[Tpaktuyeckas pabGora Ne 2.
CTpyKTypa, aHajh3 H 4YTECHHE 4-5 ITpakTueckoe
PYKTYpa, 6 P Pemenue 3amau
Tornorpadguueckux KapT 51 Henenu 3aHATHE
IJIAHOB.
[Tpaktnyeckas pabGora Ne 3. 5-6 [IpakTnueckoe
6 Pemenne 3amau
5 | Pemenue 3a1a49 o Tomokapre. HEIEIN 3aHITHE
[Tpaktuyeckas pabGora Ne 4.
Pemenne 3amauy ¢ IOMOIILIO
TOpPU30OHTAJIEH. CriocoObl
6-7 [IpakTnueckoe
HU300paKEeHHS penbeda. 6 Pemrenue 3amau
HEIEIN 3aHITHE
I'opuzonTtanu. BeicoTa cedyeHus
penbeda. [TocTpoenne
npoduiet.
Paznen 3. 3emausm u ee
0TO0paKeHHe HA MJIOCKOCTH
Tema 3.1. ®opma m pa3Mepsl
6 p p p 2 7 "Henens Jlexnus Koucmekr
Semiu
CnocoObl M300paKeHUsT 36MHOM
2 8 Henens Jlexnus KoHcmiext
MOBEPXHOCTH.
7 | Tema 3.2. Cucrema KOOpJuHAT 2 8 nenens Jlexnus Perntenne 3amau
Tema 3.3. OpwuentupoBanne
. p p 2 9 Henens Jlexnusa Pemenue 3amau
JIMHUAIA.
8 [IpakTtnueckass pabora Ne 5.
OmnpeneneHnrue KOOPAMHAT IO IIpakTuueckoe
pel P 4 9 Henens p Pemenue 3amay
TOTIOKapTE. Onpenenenue 3aHsATHE
OPUEHTUPHBIX JIMHUIA U yTJIOB.
Paznen 4. OcHoOBHbBIE
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CTaHJIApPTHbIE TreoJe3uvecKHue
3agaum
Tema 4.1. Pemenne
10 wenens Jlexnusa Pemenue 3amau
g | [COne3MuecKuX 3anad
[IpakTnueckass pabora Ne 6. 10-11 [IpakTrueckoe
Pemenue 3agau
Pemienne reone3ndyeckux 3aaad. HEeJeIn 3aHATHE
Pazgen 5. Pasrpagka wm
HOMEHKJIATYpa TONMOKApPT H
TONOIIAHOB
Tema  5.1. Pasrpapka wu
3anosHeHue
HOMEHKJIaTypa  TOMOKAapT U 12 nenens Jlexuus S —
TONOIUIAHOB
10
[IpakTtnueckass pabora Ne 7.
12-13 [IpakTrueckoe
Pasrpadka w HOMEHKIaTypa Pemrenue 3anau
HeJes 3aHATHE
TOMOKAPT ¥ TONOILJIAHOB.
Paznen 6. VYrioBble H
JIMHeHHbIE  U3MepeHHMsl Ha
MecTHOCTH. Tonmorpadpuyeckas
chbeMKa
Tema 6.1.
11 13 menmenst Jlexums Koncnekr
Tonorpaduyeckas cbeMKa
Tema 6.2.
12 | T'ocynapcTBeHHast 14 nenens Jlexuus Koncnekr
reoJIe3NYecKas CeTh
Tema 6.3.
Kaprorpado — reonesnueckue 14 wenens Jlexknus Koucnekr
paboThl
Onpenenenue Iomaaein
3eMENbHBIX YYaCTKOB.
Brruncnenue IIoaaen
3eMeNbHBIX Y4acTKOB. CriocoObl 15 Henenu Jlekuust Koncnekr
onpeneraeHus TJIOIIAEH:
QHAINTUYECKUH, TIpaduyecKui,
MEXaHUYECKHM.
OcHOBHBIE  CMOCOOBI  BBIHOCA
MpOeKTa B HaTypy. BbIHOC B
HATypy TOYEK TPaHMUII
13 | 3emyienonp3oBaHus ~ CrocoOaMu
pa3OMBOYHBIX PabOT: YTIIOBBIMH, 15 Henenu Jlexuust Koncnekr
JUHENUHBIMU, criocobamu
KOOPJINHAT, TEOOTUTHBIMH
XOJaMH u JIPYTUMH
re0JIe3NIECKUMHU TTOCTPOCHUSIMH.
[Ipaktuyeckas pabGora Ne 8.
CocraBneHue IJTAHOB
3€MENbHBIX ~ YYacTKOB  MpH
MTOMOIIY T€0/IE3UYECKUX CETEM, C 15-16 [IpakTrueckoe
Pemenue 3agau
HCIIOJIb30BaHUEM nepexoja HeJenn 3aHATHE
rOCYJIapCTBEHHBIX
re0Ie3NIECKUX cerei K
MECTHBIM ¥ Ha00OPOT.
Tema 6.4. CoBpeMeHHbIE
P 17 wenens Jlexknusa Koncnexr
14 | reoge3nyeckue npudbOpsI
OJIEKTPOHHBIE  T€0JE3UYECKUE 17 nepens Jlekuus Koncnekr




puOOpHI. DNEKTPOHHBIE
TEONOJIUTBI M TaXEOMETPHI,
OPUHIMIIBEI WX  yCTPOMWCTBA.
Meronuka  TaxeoMeTpPUYECKOU
CHEMKH.
[Tpubopsl BEPTUKAJIBHOTO
npoekTupoBanus. OnTudeckue u
Ja3epHbIe puOOpbI 2 17 nenens Jlexuust Koncnekr
BEPTUKAIBHOTO
MPOEKTUPOBAHHUS.
Pazpen 7. TeomoauTHas
ChbeMKa MECTHOCTH
Tema 7.1. 20-22
4 Jlexknusa Koucnexr
[Tpumensiemble pHOOPHI. Heaenu
Boryunts
15 | Ilpaktmueckass pabora Ne 9. e
. 23-24 [IpakTrueckoe YCTPOUCTBO
YCTpoHCTBO | 3Talbl MOBEPKU 6
HeAenu 3aHATHE reoIe3NYeCKIX
ONITUYECKOTO TEOI0JIUTA.
pruOoOpoB
Tema 7.2.
25-26 3anoJyiHeHHe
O6pabotka KypHaia 4 Jlexrmst
. HE/IeH KypHaia
TEOJIOJINTHON ChEMKHU
16
[Ipaktuueckas pabora Ne 10.
26-28 [IpakTuueckoe
TeogonutHas ChEMKa 8 Pemenue 3anau
HeJenu 3aHATHE
MECTHOCTH.
Pazpen 8.HuBeiupoBanmue
MECTHOCTH
Tema 8.1.
28-30
['eomeTpuueckoe 6 Hexenn Jlexuus Koncnekr
HUBEJIMPOBAaHUE
[Tpon3BOACTBO TMOJEBBIX PAOOT
pu TEXHUYECKOM 4 31 menens Jlexuus Koncnekr
17 | HUBEenMpPOBaHUM.
O6paboTka JTAHHBIX
HuBenupoBanus.  Iloctpoenue 4 32 Henens Jlexuust Koncnekr
MIPOJIOJIBHOTO MPOMUIIS TPACCHI.
[Tpaktnueckas pabora Ne 11. 33-34 [IpakTnueckoe
8 Pewmenne 3anau
HusenupoBanue Tpacchl. 15( 3aHSATHE
Tema 8.2. 35-37
6 Jlexuust Koncnexr
18 HusenmpoBaHue 1Mo KBaaparam HEJICIH
[Tpaktuyeckas pabGora Ne 12. 38-39 [IpakTnueckoe
8 Pemenue 3a1au
HusenupoBaHue 1o KBapaTam. HEJICIH 3aHSTHE
Bcero yacos 152
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| ITaciopT )OHAOB OLIECHOYHBIX CPEICTB
1. Ob01acTh NpUMeHeHust

®onja ouneHouHbIx cpencts (POC) npeaHasHaueH [Js POBEPKHU PE3YJIbTATOB OCBOEHUS
JucIUIUInHbl «['eofe3usi ¢ OCHOBaMU KapTorpaguu 1 KapTorpaduyeckoro 4epueHus», BXOIIIeH B
COCTaB MPOrpamMMbl TMOJIMOTOBKH CIHEIUATUCTOB CpEIHEro 3BeHa Mo creuuainbHoctd 21.02.05
3eMenbHO-UMYILIeCTBEHHbIE OTHOIIeHHs. O0beM 4acoB Ha ayJUTOPHYIO Harpy3Ky MO JUCIUILINHE
152 gaca, Ha caMOCTOSITENIbHYIO paboTy 76 4acos.

2. O0beKThI OLICHUBAHHUA — PE3YJIbTATbl OCBOCHUA NTUCHUIIJIHHBI

@OC 103BOJISET OLEHUTH CIEIYIOIINE PE3YIbTaThl OCBOECHUS TUCLUUIUIMHBI B COOTBETCTBUU
¢ ®I'OC cnernmansHocTH 21.02.05 3emMenbHO-UMYIIIECTBEHHBIE OTHOIIECHUS U pabodeii mporpaMmoi
JUCIUTUTMHBL «I'€0/1e3usi ¢ OCHOBaMH KapTorpapuu U KapTorpagpuyeckoro 4epueHus»:

NMPAKTHYECKHUId ONbIT:

- BBITTOJIHEHUS KapTOrpado-reoe3nuecKux pador;

YMeEHHU:

- YUTATh TOMOTrpapUUECKUE U TEMAaTHIECKUE KapThl M TUIAHBI B COOTBETCTBHH C YCIIOBHBIMHU
3HAaKaMH U YCJIOBHBIMU 0003HAUCHUSIMU;

- NPOU3BOAUTH JMHEHHBIE U YIJIOBbIE HM3MEPEHMs, a TAaK)K€ H3MEPEHHsS IPEBBIINICHUS
MECTHOCTH;

- M300pakaTh CUTYallMIO M peibed MECTHOCTH Ha TOMOTPAPHUECKHUX W TEMATUYECKHX
KapTax U IUIaHax;

- UCIO0JIb30BaTh I'OCYJAapPCTBEHHBIE I€0JIE3UYECKUE CETH, CETHU CT'YIIEHUs, ChbeMOYHbIE CETH,
a TaKk)Ke CEeTH CIIEUAIbHOIO Ha3HAUEHUs [T IPOM3BOJICTBA KapTorpado-reoe3nueckux pador;

- COCTaBJIATh KapTorpaguueckue MaTepuaisl (Tornorpadpuiyeckue U TeMaTHYECKHE KapThl U
TIJIaHBI);

- TNPOU3BOAUTH IMEPEXOJ] OT TOCYJapCTBEHHBIX TI€OJE3UYECKUX CEeTed K MECTHBIM H
Ha000pOT;

3HAHUSA:

- IPUHLIMIIBI TIOCTPOEHUS T€0AE3NUECKUX CETEM;

- OCHOBHBIE MOHATUS 00 OPUEHTUPOBAHUH HAIIPABJICHUI;

- pasrpadky ¥ HOMEHKJIaTypy TOHorpau4eckux KapT U IIaHOB,;

- YCJIOBHBIE 3HAKH, MPUHATHIE AJIs JaHHOTO MaciuTaba Tonmorpapuueckux (TeMaTHYeCKHX)
KapT U IJIAHOB;

- IPUHIIMIIBI YCTPONCTBA COBPEMEHHBIX T'€0/1€3MUECKUX TIPUOOPOB;

- OCHOBHbBIE IIOHATHUS O CUCTEMaX KOOPJHMHAT U BBICOT; OCHOBHBIE CIIOCOOBI BEIHOCA MTPOEKTA
B HaTypy.

BelmenepeuncneHHsle  yMEHHUs, 3HAaHUA W HPAKMUYECKUll Onblm HAIPABIEHBl Ha
dbopMupoBaHUEe y 00YHAIOMIUXCS CIEAYIOMUX 001UX HNPOodecCHOHATBHBIX KOMIeTEeHIHIA:

OK 1. IloHumatp CymHOCTh U COLMAIBHYIO 3HAYMMOCTh CBOEH OyayIei npodeccuu, NposBisaTh K
HEl yCTOWYMBBIN UHTEPEC.

OK 2. AHaiu3upoBaTh COLMATBHO-’KOHOMUYECKHE M TOJIUTHYECKHE IMPOOJIEMBbl M MPOIECCHI,
UCIOJIb30BAaTh  METOJbl ~ T'yMAaHUTAPHO-COLIMOJOTMYECKMX  HAayK B Pa3lIMYHBIX  BUAAX
npo¢eCCHOHATIBHON U COLIMANBHOM eI TeIbHOCTH.

OK 3. OpranuzoBbIBaTh CBOIO COOCTBEHHYIO EATEIHLHOCTh, OINPEACNIATh METOIABI W CIOCOOBI
BBINOJIHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, OLIEHUBATh UX Y3PPEKTUBHOCTD U Ka4ECTBO.

OK 4. Pewiats npo0JeMbl, OLIEHUBATh PUCKU M IPUHUMATh PEIICHNS B HECTAHIAPTHBIX CUTYalIHsIX.
OK 5. OcymuiecTBisATh MOUCK, aHATHU3 U OLEHKY MH(POpPMALUU, HEOOXOAUMON JJIsl MOCTAaHOBKH U
peeHus NpoeCCUOHANBHBIX 3a]1a4, TPO(PECCHOHATBHOTO U TIMYHOCTHOTO Pa3BUTHS.

OK 6. PaboTaTh B KOJJIEKTUBE M KOMaHJe, 00ECIeunBaTh €€ CIuioueHue, 3pPeKTuBHO 00MIaThCS C
KOJIJIEraMH, PyKOBOJICTBOM, ITOTPEOUTEIIIMHU.

OK 7. CaMocTOSTEIbHO OIpEeesiaTh 3aAauydl Npo(ecCHOHAIBHOTO MU JIMYHOCTHOTO pPa3BHUTHS,
3aHUMAaTbCsA CaMO00pPa30BaHUEM, OCO3HAHHO MJIAHUPOBATh MOBBIILIEHUE KBATH(DUKALINY.
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OK 8. BBITh TOTOBBIM K CMEHE TEXHOJIOTHI B TPO(HECCUOHATLHON JAEATEIbHOCTH.

OK 9. VYBaxurenbHO U O€peKHO OTHOCHUTHCS K HCTOPUYECKOMY HACICOUI0O U KYJbTYPHBIM
TPaAUIUsAM, TOJIEPAHTHO BOCIIPUHUMATH COLUAIBHBIE U KYJIbTYPHBIEC TPAJAUIIIH.

OK 10. Cobmronath mpaBuiia TEXHUKH O€30MACHOCTH, HECTH OTBETCTBEHHOCTh 3a OpraHU3aIUIO
MEpONPHUATHIA IO 00eCTIeYeHHIO 0€30MaCHOCTH TPYAA.

I[IK 3.1. Bemonasate paboTel 1o KapTorpado-reofe3ndyeckoMy OOECIICUCHHIO TEPPHUTOPHH,
co3/1aBaTh rpaduyeckre MaTepHrabl.

[1IK 3.2. Wcnonp30BaTh TOCYJapCTBEHHBIE I'€0/IE3MUECKUE CEeTH M HMHbIE CETH JUIsl MPOU3BOJCTBA
KapTorpago-reo/1e3n4ecKux padoT.

1K 3.3. Mcnionp30BaTh B IPAKTUYECKOMN ACATEIHPHOCTH T€OMH(POPMAIIMOHHBIE CUCTEMBI.

[1K 3.4. OnpenensiTe KOOPAUHATHI TPAHUIL 36MEJIbHBIX YYaCTKOB M BBIYHMCIIATH UX TIJIOLIAH.

I1K 3.5. BeImoaHATh MOBEPKY U FOCTUPOBKY T'€OJIC3UUYECKUX MPUOOPOB U HHCTPYMEHTOB.

3. (I’OpM]:I KOHTPOJIAA U O€CHKHU PE3YyJbTATOB OCBOCHHUA NUCHUIIJIUHDBI

KonTposib 1 OlieHKa pe3yibTaTOB OCBOEHHUS — 9TO BBISIBJICHHE, U3MEPEHHE U OLICHHUBAHUE
3HaHUU, yMeHUH U dopMupyoumxcs oOmmMX M MpodeccCHOHANBHBIX KOMIETEHIUH B paMKax
OCBOCHUS JUCIUILINHEI.

B cootBercTBUU ¢ yueOHBIM Iu1aHOM crnenuainbHocTh 21.02.05 3eMenbHO-UMYIIECTBEHHBIE
oTtHomeHust, paboueii mporpammoit MK 03.01. T'eome3mst ¢ ocHoBamu Kaprorpaduu u
KapTorpauueckoro 4depyeHus IMpeaycMaTpUBAETCs TEKYIIMH U TMPOMEKYTOYHBIH KOHTPOJb
pe3yabTaTOB OCBOCHHS.

3.1 ®opMbI TeKyl1ero KOHTPOJIS

Texkymmii KOHTPOJb YCIEBAEMOCTH MPEICTaBIsET OO0 MPOBEPKY YCBOCHHS Y4EOHOTO
MaTepHaia, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHU .

Texkymmii KOHTPOJb pPE3yJIbTAaTOB OCBOSHHS UCIMIUIMHBI B COOTBETCTBHH C paboueit
IpOrpaMMOil U KaJIeHITapHO-TEMaTUYECKUM IUIAHOM MPOUCXOAMUT MPH MUCIOIb30BAHUU CIETYIOLINX
00s13aTeNnbHBIX (OPM KOHTPOJIS:

- 8bINOJHEHUe NPAKMUYECKUX pabom,

- NPOGEPKA BbINOIHEHUS CAMOCMOAMENbHOU PaDOMbl CHYOEHMO8.

Bo Bpems mpoBeneHHs y4eOHBIX 3aHSITHUN JIOMOJHUTENBHO HCHOJB3YIOTCS CIEAYIOIINe
(OpMBI TEKYILEro KOHTPOJISL — YCMHbLL ONpoc, peuleHue CUmyayuoHHblx 3a0ay, mecmupoeanue no
memam omoenbHbIX 3aHAMULU.

BoinosiHeHHe W 3amMTa MpakTHYeckuXx pador. [Ipaktuyeckme pabOTBI MPOBOISATCS C
LEeNbI0  YCBOGHUS M 3aKpelyieHHs  TNPAaKTUYEeCKUX yMEHUH W 3HaHUH, OBIAJCHUS
poeCCHOHATHFHBIMI KOMITETCHIIUAMU. B X0ze mpakTHuecKold padoThl CTYIEHTHl MpHOOpETaroT
YMEHUS, IMpeIyCMOTpPeHHble paboyeil mporpaMMoil JAMCHUIUIMHBIL, YYaTCsl  UCHOIb306AMDb
HOPpMAMUBHO-Npagosyio 0azy, HOPMAMUGHO-Memooudeckue OOKYMEHMbl, U NPUMEHAMb UX Ha
OCHOBe NpeOCMAGIeHHbIX CUMYAYUOHHBIX 3A0aYi, AHATUSUPOBAMb NONYYEHHble pe3yIbmambvl U
oenams 8b18000bl.

IIpakTnueckas padora Ne 1.CTpyKTypa, aHAIU3 U YTEHHE TONOrpauIecKUX KapT.

Hens: O3HakomileHHE C conep)KaHWeM Tororpaduyeckux KapT, W3YYEHHE CTPYKTYphl U
YCIOBHBIX 3HAKOB, IIOJIyU€HHE HABBIKOB [0 UTEHHMIO TOMOrpapUuecKux KapT pas3IMyHOIro
Mmaciuraba.

Onucanue CTPOUTCS O CIENYIOIIEH CXEME:

1) nanHble 0 KapTe (HOMEHKIATypa, MacIiTad, roJ U3JaHus);

2) omucaHMe TpaHMIBI y4yacTKa MECTHOCTH (reorpaduyeckue U MPSMOYTOJIbHBIC
KOOPJIMHATHI);

3) xapaktepuctuka penbeda (Tun penbeda, Gopmbl penbeda U 3aHUMaeMble UMM TUIOIIAb
U IPOTSKEHHOCTh, OTMETKU a0COJIFOTHBIX M OTHOCUTEIBHBIX BBICOT, IVIaBHBIE BOOPAa3/eibl, (hopMa
U KpyTH3HA CKJIOHOB, HAJIMYME OBPAroB, OOPHIBOB, IPOMOMH C YKa3aHHUEM HX MPOTSHKEHHOCTH U
TTyOWHBI, aHTPOTIOTEHHBIE (OPMBI penibeda — Kapbepbl, HACHITIN, BEHIEMKH, KYpTaHbl U T. 11.);
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4) runporpaduueckas ceTb — Ha3BaHHUS OOBEKTOB, MPOTSKEHHOCTb, IIMPHHA, TIyOMHA,
HaIpaBJIEHUE U CKOPOCTh TEUEHHUsl PEK, YKJIOH, XapakTep OeperoB, TPYHT [IHA; XapaKTEPUCTHKA
NOWMBI (pa3Mephl, HaJIMYUE CTApPBIX pycel, MOWMEHHBIX O3ep W IIyOuHa OO0JOT); HaIu4ue
TUAPOTEXHUYECKUX COOPYKEHUH, a TakkKe MOCTOB, IapoMOB, OpOJOB U HX XapaKTEPUCTUKU;
OTKCaHNE MEJIIMOPATHUBHOM CETH, €€ I'yCTOTa; HAIMYKUE POJHUKOB M KOJIO/LIEB;

5) pacTUTENbHBIN MOKPOB U TPYHTHI — THUII, COCTaB MOPOJI, 3aHMMaeMasl IUIOIIa/lb, XapaKTep
pasmenieHus. [Ipy HAIMYMK JIECHBIX MAaCCHUBOB — MX XapaKTEPUCTHKA, IIMPHUHA MPOCEK, HAINYHE
BBIPYOOK;

6) HacelleHHBIC NYHKTHl — Ha3BaHME, TUI, YHCICHHOCTb HACEJIEHUS, aJMHHUCTPATHBHOE
3HaYeHWe, CTPYKTypa U IUIAHUPOBKa, Mpeodnafaromias 3acTpoiika (OrHecroiikas Wid
HEOTHECTOWKAs), 00bEKThI IPOMBIIIJICHHOCTH;

7) myTd coOOIleHUs — 3JKeJe3Hble M UIocceiHble Joporu. Jlis JKele3HbIX J0por —
KOJIMYECTBO ITyTEH, BUJ TITM, HA3BAHUE CTAHUMW, BOK3aJOB. [ IIOCCEMHBIX U APYrUX JOPOr —
XapaKTep MOKPBITHUS U HIMPUHA.

IIpakTuyeckass padora Ne 2. Macmradépl. HWx Buabl. OnpenesieHHe TOYHOCTH
MacmrTados.

Lenb: [lomyuyeHue HaBBIKOB pabOTHI C MacIITadaMu B MPAKTUYECKUX LIETSAX, OMpPEIeTIeHHe
TOYHOCTH MacmTaba, yMeHHe TIePEeBOANTh MacIITad KapThl U3 OJTHOTO BUJIA B JAPYTOM.

Tabmuna 1
MacutaGHblit psij Tonorpaguueckux KapT U IJIaHOB
Poccuiickont @enepanuun

Tonorpaguueckue Tonorpaguyeckue
KapThl IUIAHBI
1: 1000 000 1: 5000
1: 500 000 1: 2000
1: 200 000 1: 1000
1: 100 000 1: 500
1:50 000
1: 25 000
1: 10 000

['opu3oHTaIBHBIE TPOEKIIMHU OTPE3KOB MIPHU COCTABJICHUHU KapT U TJIAHOB M300pa)kaloT Ha Oymare
B YMEHBIIIEHHOM BHUJie. CTEneHb TAKOr0 YMEHBIIIEHUS XapaKTePU3YyEeTCs] MaCIITabOM.

Macmrad kapthl (ILUIaHa) — 3TO OTHOIIEHWE JUIMHBI JUHUM Ha KapTe (MUIaHe) K JJIMHE
TOPU30HTAIIBHOTO MPOJIOKEHUSI COOTBETCTBYIOIIEH IMHUUA MECTHOCTH: M — L
dmecm
Macmmtabpl OBIBalOT YMCJI€HHbIE, HUMEHOBAHHbIE U TpaduyecKue.
YucseHHblii Macmrad MOXXeT OBITH MPEJCTABICH B BHUJIE TPOCTON JApoOH M~ 1 — B UHCIHTENe

m
C/IMHUIIA, B 3HAMCHATEIIC CTCIICHb YMEHBIICHNS M,Hapumep 1 , WK M = 1:2000.
2000
HNmenoBaHHbIii MaciiTad MOXeT OBITH TpeicTaBiieH B Buae «B 1 cm 20 my». llemecooOpazHocTh

TAKOTO COOTHOLICHHS OIpeNesIeTcss TeM, YTO NPU H3YyYeHWH MECTHOCTM MO KapTe yIo0HO U
NPUBBIYHO OILIEHHWBATh JJIMHY OTPE3KOB Ha KapTe B CAHTUMETPax, a JJUHY TOPHU30HTAJIbHBIX
IIPOJIOKEHUM HAa MECTHOCTHM IPEACTABIATh B METpPax WM KuioMeTpax. s 3Toro 4McieHHbIN
MaciiTad MmpeoOpa3oBHIBAIOT B Pa3HOTUIIHBIE €IMHULIBI U3MEpPEeHHs: | CM KapThl COOTBETCTBYET
TaKOMY-TO KOJMUYECTBY METPOB (KHJIOMETPOB) MECTHOCTH.
UroObpl m30eXaTh BBIYUCIECHUH UM YCKOPHTH pabOTy, TONB3YIOTCS TIpaduuecKuMu
Macmtabamu. Haubonmee 4YacTo HCHONB3YeMBIMH — SIBISIIOTCS:  JIMHEHHBIA, KIMHOBBIA H
MIONIEPEYHBIH.

JInHeliHbIl MacmITad CTPOSAT U UCIONB3YIOT JUIs yI0OCTBA MOJIB30BaHHUS KapTaMu M IUIaHAMH,
OH I03BOJISIET M30€XKaTh pacyeToB IPU MEPEBOJAE UIMH JIMHUI MECTHOCTH B MaclITald KapThl WU
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iaHa ¥ HaoOopoT. Ha Ttomorpaduueckux kaprax W IUTaHaX JUHEWHBIA MaciiTa® BHIYEPUMBACTCS
O] 10’KHOW paMKOM KapThl UJIU TIJIaHA.

Jis mocTpoeHus TMHEHHOro MaciuTabaBbIOMPalOT UCXOIHBIM OTPE30K, YIOOHBINA JUIs JaHHOTO
MacmTaba. DTOT MCXOAHBIM OTPE30K Ha3blBaeTcs OCHOBaHMEM Macuitaba (puc.2). OcHoBaHMe
OTKJIaJIbIBAIOT HA MPSMOMN JINHUM HEOOXOJIMMOE YUCIIO pa3, KpaiHee JIeBOoe OCHOBaHuE Jendr Ha 10
yacTeil. 3aTeM JMHEHHBIH MaclTad MOAIMUCHIBAIOT, UCXOAS M3 TOTO YMCIEHHOro MacuuTala, Ui
KOTOpOro OH ctpoutcs (Ha puc. 1, a s M = 1:25 000).

Jis obecrieueHsi HEOOXOIUMOM TOYHOCTH M3MEPEHHUH Yrojl MEXIy IMJIOCKOCThIO KapThl U
KaXI0M HOXKOW HMPKYyJs — u3Mepurens (puc. 1,0)He mommkeH Obitb meHee 60°, U M3MepeHHE
JUIMHBl OTpe3Ka CleyeT IMPOU3BECTH HE MeHee ABYX pa3. Pacxoxnaenue AS(B meTpax) MexIy
pe3yibTaTaMl HM3MEpPEHMH MOJDKHO OBITh AS<T2=15T, TAe7— 4YHMCIO ThICAY B 3HaMeHarelse
yuciaeHHoro wmacmraba. Tak, Hanmpumep, NpU HM3MEPEHHHM OTpPE3KOB Mo kapre M 1 wu

10000
MOJIb30BAHUN JIMHEHHBIM MacITaboM, KOTOPBIH MOMEIIeH OOBIYHO 3a FOKHOW CTOPOHOM paMKu

JIUCTA KapThl, PACXOKJCHHS MPHU ABOWHBIX U3MEPEHUSIX HE JTOJDKHBI MpeBbimaTh 1,5 x 10 =15 m.

a) 6)

OcHosanne
slattul 0 | | 2 CM
TITTITTTTT = == ==m E==—==——===n - A

500 0 500 1000 1500
-

1875 o 100 0 100 200 300
Puc. 1. JIuneiinsiii Macurad

Ecnu oTpe3ok jumMHHEE MOCTPOCHHOTO JIMHEWHOTO Maciitada, TO €ro M3MEpSAIT Mo YacTsMm. B
9TOM CIIy4yae PacXOoXkIECHUE MEXIY pe3y/IbTaTaMH W3MEPEHHUs B MPSIMOM U OOpPaTHOM HaIpaBlICHUSIX
HE JIOJDKHO IPEBBINIATH T+2n, IZI€ 7 — YHACIO YCTAHOBOK M3MEPHUTENS NPU HU3MEPEHHUU JIaHHOTO
OTpe3Ka.

Jns Gosnee TOUHBIX HM3MEPEHHH MOJIb3YIOTCS MONepPeYHbIM MAcCIITaloM, HMEIOIUM Ha
JMHEHHOM MaciTabe JOMOIHUTENbHOE TOCTPOSHHE M0 BEPTUKAIU (pHC. 2).

[Tocne Toro kak HEOOXOIMMOE KOJMYECTBO OCHOBAaHMH Macmitaba OTJIOXKEHO (Takke OOBIYHO
JUIMHOM 2 cM, Torja Maciutad Ha3bIBAaeTCsl HOPMAaJIbHBIM), BOCCTAHABIMBAIOT IEPIEHIMKYISAPBI K
UCXO/IHOM JIMHUM U IENAT UX Ha paBHbIE OTPE3KU (Ha MuacTeid).

OcHoBanne A B

Pydq \™

~

3
2
1

l

]
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3 E—— v

LQU ‘ “

a
Puc. 2. Ilonepeunsiit macuitad

o\
C.

Ecmm ocHoBanue pasaciIi€cHO Ha nYacTe M TOYKH JCICHUS BCPXHEIO0 W HWIXKXHETO OCHOBAaHUA
COCAMHCHBI HAKJIOHHBIMHUIIMHUAMU (TpaHCBCpcaJBIMI/I) TaK, KaK IIOKa3aHO Ha pHuC. 3, TO OTPE30K

_ AB _ ocuosanne. CooTBeTCTBEHHO 0Tpe3ok ef= 2¢d; pq = 3cdu 1. 1. Ectu m = n = 10, To cd = 0,01
m mn

OCHOBaHWUsI, T.€. TAKOW MOMEPEYHbIN MacITad MO3BOJISET ONpeIeIeHHBIM 00pa30M OLIEHUTh OTPE3OK C
touyHocThIO B 0,01 monmu ocHoBanus. [Tonepeunsiii MaciTal, y KOTOPOro JUTMHA OCHOBAaHHSA 2 CM U M =
n = 10, Ha3bIBAIOT COTEHHBIM HOPMAJIbHBIM.

[Toriepeuynslit MacmTad TPaBUPYIOT HAa METAIMYECKUX JHHEWKAaX, KOTOpbIE HAa3bIBAIOTCS
MacitabHeiMu. [lepea mpuMeHeHHeM MacIITaOHOW JIMHEHKU ClieAyeT OLEHUTh OCHOBAHHE M €ro
JIOJIM TIO CJIEAYIOIIEHN CXEME.

[Tycts uncnennsiii macmrad 1:5000, umenoBanHoe cootHomeHue Oymer: B 1 cm 50 M. Ecnu
MOTIepEYHBIN MacTad HOpMaIbHBINA, TO ocHOBaHue cocTaBUT 100 M; 0,1 ocHoBanus — 10 m; 0,01

cd
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ocHoBaHusA — 1 M. 3ajma4ya MO OTJIOKEHHUIO OTPE3Ka 3aJaHHOW JUIMHBI CBOAUTCSA K OIPENEICHUIO
yucjia OCHOBaHMM, €ro AecAThIX U cOThIX noieil. IlycTs, Hanpumep, TpeOyeTcss OTIIOXKUTh OTPE30K
d = 173,35 ™, T.e. TpeOyeTcsi B3ATh B pacTBop m3amepurens: 1 ocHoBanue +7 (0,1 ocHoBanms) +3
(0,01 ocHOBaHUs) U Ha IJ1a3 PACHOJIOKUTh HOXKKH U3MEPUTENST MEKAY TOPU30HTAIbHBIMU JINHUSAMU
3 u 4 (puc. 3) tak, yToOb! TMHUA A oTcekana 0,35 mpoMexyTKa MEXy STUMH JIUHUSAMH (OTPE30K
HE). OO6patHas 3azada (ompeneleHue AJIUHbI OTpE3Ka, B3ATONO B pacTBOP H3MEPHUTEN)
COOTBETCTBEHHO U pelaeTcs B oOpaTHOM mopsiake. JJoOMBIIMCH COBMEUICHHUS WIJT U3MEPUTENS C
COOTBETCTBYIOLMMH BEPTUKAJIBbHONW M HAKJIOHHOM JIMHHUSAMM TaK, YTOObI 00€ HOXKU M3MEpUTENs
HAaxOJMJIMCh HA OJJHOM I'OPU30HTAJIbHOM JIMHUH, CYMTHIBAEM KOJIMYECTBO OCHOBAHHMM M €ro JI0JIEH

(dar = 235,3 m).

Puc. 3. Or[pez[eneHI/Ie pacCToAHus C IIOMOLIBIO ITOIICPCUYHOI'O Macitada

[Tepexomnbiii Macimitad. MHornma B mpakTUKE NPUXOAUTCS IOJIB30BAaTbCS KApTOM  MIIU
A>POCHUMKOM, MacITad KOTOPHIX HE SBIISETCS CTaHIApTHRIM, Harpumep 1:17 500, To ects, 2 cM Ha
KapTre cooTBeTcTBYeT 350 M Ha MECTHOCTHM; HaMMEHBUIEE JIEJIeHHE HOPMAJIBHOIO IONEPEYHOIo
coreHHOTO MacmTaba Oymer mpu 3toM 3,5 M. OnudpoBka Takoro macmradba HeymoOHa s
IPAaKTUYECKUX paboT, MOITOMY IMOCTYHNAKOT CIEAYIOIUM 00pa3oM: OCHOBaHHME IIONEPEYHOIO
Maciiraba 0epyT He 2 CM, a PaCCUMTHIBAIOT TaK, YTOOBI OHO COOTBETCTBOBAJIO KPYIJIIOMY YHUCITY
MeTpoB, Hampumep, 400m. [[nuHa ocHOBaHMs B 3ToM ciiyyae Oyzaer paBHa 400m/175M=2,28cwm.
Ecnu teneps mocTpouTh nonepeyHbli MacuTad ¢ AIMHOW OCHOBaHMS 2,28 cM, TO OJHO JAeJIeHUE
JIEBOTO OCHOBaHMA OyJeT coOTBeTCTBOBaTh 40M, a IIeHa HAaUMEHBIIETO JIeeHUs! Oy/leT paBHa 4M.
nornepevHbIi MacTad ¢ APOOHBIM OCHOBAaHUEM Ha3bIBAETCS IEPEXOIHBIM.

Onnaum u3 BapHAHTOB NIEPEXOIHBIX MaciTadoB ABJIAETCS KJIMHOBBII
(mponopuuoHaabHbIif)MacmTad. [IpuMenstor npu pabore ¢ pa3sHOMACIITAOHBIMH a3POCHUMKaMHU
u raHamu. [lpu noctpoeHnu 3Toro Macuirada 1o ropu30HTaNN U BEPTUKAIM OTKJIAJIBIBAIOT OJIHO U
TO K€ PAaCCTOSIHUE, BBIPAXKEHHOE B Pa3HBIX MaclITabax, KOHIIBI MOJTYYEHHBIX OTPE3KOB COEAUHSIIOT.

KnunoBelii macmtab (puc. 4) CTpoAT MNpU TMOMOLIM JBYX KaTe€TOB MPSIMOYIOJIbHOTO
TpeyroibHuka. [lo ropusonTansHoi JnHUKM AB (OCHOBaHMIO) OTKJIAJBIBAIOT OTpe3ku nmo 100Mm B
OJTHOM MaciuTtabe; 1o BepTukaiabHOM juHuM BC (cnpaBa) OTKIaIbIBalOT OTPE3KH, paBHbIE JTMHUU
AB B wHyxHbIX MacmrTabax, Hanpumep, 1:12000, 1:15000, 1:17000, 1:24000. Konist
COOTBETCTBYIOIIUX OTpe3koB 1o JinHUM BC 3areM coeauHSIOT ¢ TOUKOW A, Jexalei ¢ JIeBON
CTOPOHBI OCHOBaHMsI MacmiTaba. KimHOBBINM MacimiTad CTPOUTCS HA LEIUTYJIOUJE, aTlOMUHUU WU
Jpyrom ManoaeopMupyroeMcs: MaTepuare.

C_~ 112000

2

I 113 1
0 100 200 300 400 500 600 700 800 90O 1000M
300 400 5 7 9

Puc. 4. KimmaoBEIl MacrTad

Ha xknmuaoBHmHOM MacmTabe (puc. 4) otioxkeHsl pacctosiHus: B macmrade 1:12000 muaums 1-1'
mmuHoit 340M, B macmrabe 1:15000 nuaumga 2-2' gouaot 570M, B macmrade 1:17000 aunusa 3-3'
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muHOMR 625M, B Macirtade 1:24000 nmuaug 4-4' nmuHoit 890Mm.

TounocTs Mmacmrada. Kapra uinu mian — 3To rpadudeckue JoOKyMeHTHI. [IpuHATO cuuTaTh, 4TO
TOYHOCTh TpaUUecKuX MOCTPOEHUH oleHuBaercs BenwmunHOW 0,1 MM. J[mMHA TOPU3O0HTAIHLHOTO
MPOJIOXKEHUST JHMHUM MECTHOCTH, COOTBETCTBYIOLIEro Ha Kapre oTpe3ky 0,1 MM HasbiBaeTcs
TOYHOCTHIO MacmTaba (p). [IpakTuueckuil CMBICT 3TOTO MOHATHS 3aKIIOYAETCS B TOM, YTO JCTAIU
MECTHOCTH, UMEIOIINE pa3Mepbl MEHbIIIE TOYHOCTU MaciiTada, Ha KapTe B Macuitabe u3o0pa3uthb
HEBO3MOXKHO, U TIPUXOIUTCS IPUMEHSTH TaK HA3bIBAEMbIC BHEMACIITA0OHBIC YCIIOBHBIC 3HAKH.

Kpome moHsATHS «TOYHOCTH MacmiTaba», CYIIECTBYET MOHITHE «TOYHOCTH IUIaHa». TOYHOCTb
IUTaHA TIOKA3bIBACT, ¢ KaKOW OIMMOKON HAHECEHBl HAa IUIAH WIM KapTy TOYCYHBIE OOBEKTHI WU
YeTKue KOHTYpbl. TOYHOCTH IIaHa OlIEHUBAETCs B OOJILUIMHCTBE ClyyaeB BeanunHoi 0,5 MM, B Hee
BXOJIAT OMMOKH BCEX MPOIECCOB CO3MaHMS IUTAHA, B TOM YHCIE W OMIUOKU Trpaduueckux
MOCTPOCHU.

Cnoco0bl onpeaeneHusi MaciITadoB kKapt. Macmral Tornorpaguueckor KapThl MOXKET OBITh
orpeziesieH OJJHUM U3 CIIEIYIOIIUX CIIOCOOOB:

1. 0 KUIIOMETPOBOM CETKE;

. TIO JITMHE YT MEepUINaHa;

. IO KWJIIOMETPOBBIM CTOJIOaM, H300paKEHHBIM Ha KapTe,

. TIO IIUPHUHE PEKU;

. TIO PACCTOSIHUSIM MEXTy H3BECTHBIMU ITyHKTAMH Ha KaAPTE H MECTHOCTH.

B W DN

IIpakTuyeckas pa6ora Ne 3.Pemienue 3a1a4 no ronorpapuuecKum Kapram.
Henp: OBnageHre HaBbIKAMM PELIEHUS KAPTOMETPUUYECKUX 3a/1a4.
1. U3mepenue AJMH JUHHUI

Jluauu Ha TonorpaduyecKux Kaprax, JJIMHY KOTOPhIX HEOOXOIUMO OMPEAeUTh, MOT'YT OBbITh:

1. mpsiMbIMH,

2. TOMaHbBIMHU,

3. U3BWIUCTBHIMU (KPUBOJUHEHHBIMU).

W3MepuTh paccTosiHiE NMPSAMBIX JUHHMI MEX1Y TOYKAMU MOXHO OJJTHUM U3 JABYX CIOCOOOB:

1. C momo11pI0 TMHEWKH ¢ MUJULTUMETPOBBIMU JIEIICHUSMU;

2. C noMol1Isk0 YMCIEHHOT0 MacIiTada.

Jns usMepeHuss pacCTOSHUN NPSIMBIX JIMHUM TEPBBIM CHOCOOOM H3MEpPEHHOE Ha KapTe
paccTosHHE B CaHTUMETpaX YMHOXKAIOT Ha 3HaMeHaTeldb YMCIEHHOro MaciTaba B MeTpax.
Hampumep, Ha xapte macmrada 1:25 000 paccTosiHue MeXly 1ByMsI MECTHBIMU ITpeIMETaMU PaBHO
3,6 cM; Ha MeCTHOCTH OHO Oyzet paBHo 3,6 * 250 = 900 wm.

Jns m3MepeHusl pacCTOSHUN BTOPBIM CIIOCOOOM C TOMOIIBIO IUPKYJIS — HM3MEPUTENS U
auHelHoro Macmrtaba. Ilupkynmem — wu3MmepureneMm OepyT  CTBOp, COOTBETCTBYIOIIMH
OTIPENIETICHHOMY PACCTOSIHHIO Ha KapTe, M MEepPEHOCIT Ha JIMHEeWHBIA maciiTab. [Ipu sTom mpaBas
HOKKa LUPKYJS YCTAHaBIMBAETCS B TOUYKY, COOTBETCTBYHOLIAs uduciay KuiaomerpoB 0 mmm 1, a
OTHOCHTEJILHO JIEBOM CHUMAIOT OoTcUeT (puc. 9).

1000 500 0 1 KM

700 m

Puc. 9. 3Mepenue paccTOsSHUMN C MOMOIIBI0 TUHEHHOTO MaciiTadba

W3mepenue NOpPSIMOJIMHEHHBIX OTPE3KOB MEXAYy TOYKAMH MPOM3BOMAT C rpaduyeckoit
norpemHocThi0 0,1 MM, pacxokaeHue MeXIy MOBTOPHBIMHU HM3MEPEHUSMHU IJAHHOIO OTpE3Ka He
J0JKHO npeBbimarh 0,3 MM.

H3mepeHue JIOMaHBIX JIMHMH TPOM3BOAAT IO 4YaCTAM MWIH IIyTeM HX IOCIEI0BAaTEIBHOTO
cupsimiieHust (cmoco6 HapamuBaHus). [lpu stom crnocobe (puc. 10) ycTaHABIMBAIOT HOXKKH
U3MEpUTENIE B TOYKAX a MU O, COBMEIIAIOT Kpal JMHEWKH C HalpaBlIeHUEM 0—6, BpAIlAOT
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U3MEPUTENIb BOKPYI HOXKH B TOYKE O M YCTAaHABIMBAIOT BTOPYIO HOXKY H3MEpHUTENs y Kpas
JMHEWKH B TOYKE @1,T.€. HA MPOJOJDKEHUN OTpe3ka 66. [locie 3Toro mepemMemaroT HOXKKY IHPKYJIIs
U3 TOYKHU O B TOUKY 6 W TOJIy4alOT CyMMY OTPE3KOB a6 u 08. JIeMCTBys aHAIOTUYHO, TIOTY4YaloT B
pacTBOpe MUPKYJIS @30 OOIIYIO JUTMHY JJOMaHOU JJUHUU a0620.

Puc. 10. U3mepenue 1oMaHbIX JUHUN CITIOCOOOM HapaliBaHUS

JI1s1 KOHTPOJISE U3MEPEHUS MPOBOIAT B 0OpaTHOM HAIPaBICHUH, OT TOYKU O K TOUKE d.

Jns w3MepeHHs H3BMJIMCTBIX (KPMBOJIMHEHHBIX) OTPE3KOB IPUMEHSIOTCS CICLUATIbHBIE
npuOOpbl — KYpBUMETp (MEXaHMYECKUH U SJICKTPOHHBIN), HUPKYIb-U3MEPHUTENh C MOCTOSHHBIM
pacTBOPOM.

KypBumerp mexanunueckuit (puc. 11) cocTOUT U3 KOJeCHKa, CBA3AHHOTO CO CTPENIKOH, KOTopas
yKa3bpiBaeT Ha nudepbnare mHY JuHAU. KypBHUMETp HMEET JBE IIKAJIbl: METPUUYECKYI0 — C
npeaenamMu u3mepenus or 0 go 100 cm, groliMoByro — ¢ npegenamu usmepenus ot 0 go 39,4
JroiimMa. Y aepkuBasi KypBUMETP MEPHEHAUKYISIPHO K IUIOCKOCTH KapThl, BEAYT €r0 KOJECHUKO IO
U3MEPSIEMOMY OTPE3KY.

Mepmos (06300=HDE)
=~ EOmeCD

Puc. 11. Kypsumetp KV - A

[lepen nmpuMeHeHuEM KypBHMETpa HEOOXOJMMO OIpPENEIUTh LIeHy ero jaeneHus. s storo
BBIOMPAIOT OTPE30K HM3BECTHON JJIMHBI U YCTaHABIUBAIOT, KaKO€ YHCIO JIEJIEHUH KypBUMETpa

nOyJIeT COOTBETCTBOBATh 3TOMY OTpe3Ky. Tor/a 1ieHa AeJeHus KypBUMeTpa ¢ — L
K

n
[Tepen Hauamom u3MepeHus OTCUET Ha udepOIaTe KypBUMETpa BHIBOIAT Ha ().
[TorpemHnocTs u3mepenus He npesbimaet 0,25 cM Ha aauHe u3mepenus S50 cm.
MexaHnyeckuM KypBUMETPOM 00BEKT (peKy) HEOOXOAUMO U3MepuTh 3 pasa (1 - ot
YCThsl K UCTOKY, 2 - OT HCTOKa K YCTBIO U 3 - OT YCThsI K UCTOKY). Hanpumep, pe3ynpTaTsl
n3Mmepennit cneayrommue: N1— 100cm, Nz — 105 cMm, N3 — 96 cm. Eciiu mexxay N1 u N2 5%, To
MeXy N2 uN3 yxe 9%, Takol pe3ynbTaT HeAONyCTUM. Pa3HuIa MEXly U3MEPEHUSIMU HE
JO0JKHA npeBbIaTh 5%. Jis Toro yToObl HAWTH UCTUHHYIO IJTMHY 00BEKTa HAXOAST
CPEIHIOI0 apUPMETHUYECKYIO:
n=n1+nz +n3/3
Onextponnblii kypsuMmerp PlanWheel (puc. 12) umeer XXK-aucrned s BbIBoJa pe3ysibTaToB
u3Mmepenuil. PlanWheel nzmepsier pacctosinus B MUJISIX, MOPCKUX MIWJISIX U KuJlomeTpax. B mpubope
MOKHO ycTaHOBUTh MacmTad 1o 1:10000 mist u3MmepeHuit B Macmrtabe KapTorpaduueckoro
matepuana. [lorpemHocts u3mepenus: He npesbiaet 0,2%. DNEKTPOHHBIM KYPBUMETPOM OOBEKT
HEO00XOIMMO U3MEPUTH 3 pasa.

28



Ve
L . -

Puc. 12. Dnekrponnsiii kypsumerp PlanWheel

Metoa 10.M. llokanbcekoro. M3mepsist HEKOTOpbIE peky azuaTckoi yactu Poccun nupkyisimMu
¢ pasHbiMu pactBopamu, FO.M. lokanbckuil mocTpoms rpayky 3aBUCUMOCTH MOJYYEHHBIX JUIMH
pPEeK OT pa3MepoB PACTBOPOB LUPKYNEH — m3Meputeneil. i rpaduku ObUTH MCIOIB30BAHbI IS
IOJy4EeHHUsl MONPABOK HA M3BHIIMCTOCTb, 3HAUEHMsI KOTOPBIX ONPENENSUIMCh BU3YaIbHO IO 0C000
COCTABJICHHOM IIIKAJI€ U3BUIIMCTOCTH.

[Tpu m3mepenun u3BWIMCTHIX JuHUNA MeTogoMm HO.M. Illokanbckoro nuHusg pa3buBaercs Ha
OTJENbHBIE YYAaCTKH MO CTENEHU MX M3BWIMCTOCTU. KaIblii y4acTOK M3MEpSeTCsl IHUPKYIEM C
IIOCTOSIHHBIM pacTBOpoM, paBHbIM 1,3 mM. [lonydeHHass AnuHA JIMHUM 1O KaXIOMY YYacTKy
YMHOXKa€TCsI Ha TONPAaBOYHBIA KOA(P(PHUIMEHT K, COOTBETCTBYIOIIUI HM3BHIUCTOCTH HU3MEPSIEMOTO
y4acTka.

FO.M. Illokanbckuii mpemIokuiI 5 00pa3oB U3BMIIUCTHIX JIMHUHA. B 1961 r. kapTorpadguueckum
otnenoM [ocynapctBeHHoro ruaposoruueckoro uHcrutyta (I'TH) Obula paspaboraHa HoBas
Tabmuia 00pas3oB M KOAPPHUIMEHTOB U3BHIMCTOCTH K (puc. 13).
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Puc. 13. O6pa3up! n3Bmnucteix muHuid [TH. Ha kpuBbIX yka3zaHbl 3HaueHUs KO3 (OULIUEHTOB
U3BWINCTOCTH

Takum obOpazom, meromom HO.M. Illokanbckoro MHa W3BHIMCTOW JIMHHUM MOXKET OBITH

OIIpe/IeTICHa U3 BBIPAKEHHUS
I =kdn,

rae k- xo3d¢uiment u3BmwiIucTocTH, d - IEHA PAacTBOpa LUPKYJS HM3MEPUTENs, N - YHCIO
OTJIOKEHHU IIUPKYJISL B M3MEPSIEMON JINHHU.

Metoax H.M. BoJkoBa. J[TiHa M3BHINCTON JMHUU, H3MEPSEMON 1O KapTe JaHHOTO MaciiTada,
BO3pacTaeT Mo Mepe YMEHbBIICHUS pacTBOpa IHUPKYIsL. Ecin oTia0kuTh Ha rpaduke mo ocu adcimec
3HaueHuss O, a 1O OCH OpJMHAT COOTBETCTBYIOIEe 3Ha4YeHHWEe |, TO MOJIYYUM KpPHUBYIO,
YIOBJICTBOPSIIOIIYIO YpaBHEHHIO mapaOosbl. [Ipu yMeHbIIEHHH pa3Mmepa pacTBopa, B Tpejene
CTPEMSIIIETOCs K HYJIF0, MOXKHO MOJYYHUTh JCUCTBUTEILHYIO, WM PUBEICHHYIO, [UTMHY Inp nuHun
C YYETOM BCEX €€ W3BWIIMH U U3THOO0B.

M3mepuB o/IHY M Ty K€ JIMHUIO BBl IIUPKYJeM ¢ pacTBopamu d1 u d2 (d1>d2), nonyuum nsa
3Ha4YeHUs JTUHbBI Jnaud - 11 u 12 (11>12):

ll = lnp_ﬁ\/d—;
lZ = lnp_ﬁ\/d_;

rae  — ko3 HUIHEHT, 3aBUCATITUN OT U3BUIIUCTOCTH JINHUH,
li—-1;

NCENry

OKOHYATCJIbHO MMPUBCACHHAA JIMHUA NJIMHA JIMHUN

_ Jax
Lp=14L+ m(l1 —1p).
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Metoa A.K. ManoBuuko. i1 onpeneneHuss aHAIUTUYECKON 3aBUCUMOCTA MEXIY JIMHAMU
muani |11 v 12, moaydeHHBIMU € HCITONIb30BaHHEM ITUPKYIIeii ¢ pactBopamu 01 u d2, u npuBeAeHHOM
JUIMHOW W3BWJIMCTOW JIMHUHU ITp WCHONB3YIOTCS mNpaBWIIbHBIE Teomerpuueckue nuauu. A. K.
MajsoBuuko i ompenesicHus IOp MPeUIONKHI — allpPOKCUMHPOBATh W3BUWIIMCTBIC JIMHUU
OKpyKHOCTsIMHU. Tor/1a npuBeCHHAs IJTHHA

by = b +5 (= 1) = 3k(l = 1),

raeK = (0,5n1—n2)/(n1-n2); n1 u N2 (N2 N2) — 4KCII0 OTIOKEHUI U3MEPUTEIIS IIPH OIPEICIICHUH
mH It m .

Meton FO.C. ®@poJoBa. [lanpHeimme u3bICKaHUs B 00JacTU ONpPEACNCHHUS aHATUTHYECKUX
3aBUCHMOCTEH MEXIy /UIMHAMH, MOJYYECHHBIMA U3 M3MEPEHHUH, ¥ MPUBEACHHBIMU JJIHHAMH IS
NPaBUIbHBIX T€OMETPUUYCCKUX JIMHUM MPHUBEIU K HKCIOJB30BAHUIO Il TPUBEACHUS JIUHHH,
COCTOSIIIEH U3 CONPSKEHHBIX TOIYOKPY)KHOCTEH. B 3TOM Citydae

L =1+ k(ly — 1),
rae li=ding; l=danz k=1/(t? - 1); N1 1 N2 — 4KCcI0 OTIOKEHHIT H3MEPHUTENs IIPH onpeaeneHnu |1 u
Io; t=d1/d2.
Tak ke, Kak ¥ B Apyrux meronax, B meroge 0. C. ®posoBa BBIMTOJHIIOTCS COOTHOIICHUS
MKy IeHaMH JejdcHui pacTBopoB m3mepurencit d1<d2 [1>12. 3nauenue kodpQPHIMEHTOB
kripuBenens! B Tabmwiie 4.

Tabauua 4
3naueHue K03 durreHToB K

t K t Kk t K t Kk
1,5 0,80 1,9 0,38 2,3 0,23 2,7 0,16
1,6 0,64 2,0 0,33 2,4 0,21 2,8 0,15
1,7 0,53 2,1 0,29 2,5 0,19 2,9 0,14
1,8 0,45 2,2 0,26 2,6 0,17 3,0 0,13

PenyuupoBanHasi iiimHa. BerurcieHHoe 3HaueHue |y, npencrasiser co0oil NIMHY U3BHIACTOM
JUHUU Ha KapTe, OT KOTOPOW HEOOXOIUMO TMEpedTH K JEHCTBUTEIBHOM JIJTMHE JIMHUHM B HATYypE.
HccnenoBaHre 3aKOHOMEPHOCTH U3MEHEHHUs JJIMH M3BHJIMCTBIX JIMHUN C M3MEHEHHEM MaclTaboB
KapT, Ha KOTOPBIX MPOU3BOJATCS M3MEPEHHUs, MOKa3al0 HaJIW4yhe MnapabonyecKoil CBA3U MEXAY
TUMHU NapameTrpamu. YuuteiBasg 310, H. M. BonkoB mpemioxun onpeaensaTh JUIMHY JUHUM Ha
MECTHOCTH Kak Obl B Macmitade 1:1.

[IpuBenennas k Macmrady 1:1, wiu peayuupoBaHHas, UIMHA lpe; MOXeT ObITh HaiijieHa u3
pelIeHus IByX YpaBHEHUI:

lpea: lN1+ a Nl - 1,
lped = lNZ + «a NZ_ 1;

rae LN1 u LN2 — pe3ynbraTsl H3MepeHHs JUIHH 10 KapTam, MacmTadsl KoTopeix 1: N1 u 1: N2
(N1<N1); o — HEKOTOpBI MOCTOSHHBIH KOI(PQPUIUCHT, 3aBHUCAIICH OT CTENEHH TeHepaIH3aluu
JTMHAH.

Torna

= M a peayuupoBaHHada JJIWHA JIUWHUU
\/N_z—\/N_1’ peaynup

\/_ —
lped (lN - lN );
\/— \/_ 1 2
B ¢dopmyny BonkoBa HamMu BHECEHO HCIpaBi€HHE, MOCKOJIbKY B HCXOJHOM BapHaHTE HeE
BBITIOJHSJIOCH €CTECTBEHHOE COOTHOIICHHE |pes = Int = mpum N1=1.
OnpenejieHe cCyMMapHOW JIMHBbI W3BWJIMCTBIX JuHuMil. [Ipm pabore ¢ kapramu 4Yacto
HOSBISIETCS HEOOXOIUMOCTh TOJCUETa CyMMapHOW JUIMHBI JIMHUM Ha HEKOTOPOM ydacTke. Jlis
9TOM LENH HCIOJIb3YIOTCA BEPOATHOCTHBIE CIOCOOBI, OCHOBAHHBIE HA MPUMEHEHHM Pa3IHMYHbIX
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nanetok. Ecim HanoXuTh Ha KapTy NHaJeTKy C CEeTKOW KBaapaTtoB co ctopoHoit d (puc.l14), To
CyMMapHas JUIMHAa M3BWIIMCTBIX JIMHUE Y |OyZeT NpOonopIHOHaNbHA YHCIy IEepecedeHuin m,
NOJCYMTAaHHOMY ITo Kapre: Y |= 0,25mdm.

7

Toukm nepecevenns

Puc. 14. Cxema uzmepeHusi CyMMapHOU JUTMHBI U3BUIIUCTHIX JIMHUI C ITOMOIIBIO BEPOSATHOCTHOM
MaJeTKH

OTHOCHUTENBbHAS NOrPEHIHOCTh H3MEPEHUs: OObIYHO cocTaBisgeT 3-5%, HO HMHOIZA MOXET
nocturath 10%. Jls NOBBIIEHNS TOYHOCTU MaJIETKy HAKJIAJbIBAIOT HEOJHOKPATHO U ONPEAEISIOT
CyMMYy nepecedenuit ) m. (puc.15)

s o
Torma ), [ = i d ¥¥ m, rne N — uncno HanoxeHuii maneTku.

CTOpOHa KBaJparTa MajJCTKn d AO0JDKHA BBIYHUCIIATHCA IO METOAUKE ONPCACIICHUA HCHBI paCcTBOpPa
HUPKYIIA — U3MEPUTCIIA.

90 =0 =0 3 =0
22,5 45 | 675

Puc. 15. Pa3Hble monoxeHUs NajJeTKU IMPpU YCTBIPCXKPATHBIX U3MEPCHUAX

[IpuMeHeHe HUPKYJISI-U3MEPUTEJIs C IIOCTOSSHHBIM PACTBOPOM CBOJUTCS K U3MEPEHHUIO MAJIbIX
xopa. bepyT pacTBop HMpKys mopsiaka 2 - 5 MIJUTUMETPOB U OTIPEEIISIIOT 10 OTPE3KY C U3BECTHOM

JUTHHOU Oyss JUTHHY OTpE3Ka, B3STOTO B PACTBOP LIUPKYJIS: _ dyy , TJI€ 71 — YUCTIO TIEPECTAHOBOK
n

upkysst. [Tocine onpeneneHust Upacr U3MEPSIOT JUTMHY KPHUBOJIMHEHHOTO oTpe3ka. JlJist u3MepeHwuii
CIIE/IyeT TOJB30BaThCs IUPKYJIEM C PETyIHPYIOUMM BUHTOM, Opacr CICAYET OpaTh MEHbIIE MPH
0O0JbIIIeH N3BUIIMCTOCTU U3MEPSAEMON JTMHHH.

d

pacrt

2. Onpenesnenne 00beMOB TeJl

AHaJauTHYeCKHii MeTod. DTOT METOJ HCIOJB3YIOT B KaueCTBE MCXOJHBIX JAHHBIX TUIOMIAIN
MOBEPXHOCTEH TOPH3OHTAIBHBIX CEUCHHH reorpaguieckux OOBEKTOB, KOTOPHIE MOTYT OBITh
OTIpe/IeNIeHBI B PE3yJIbTaTe KAPTOMETPUUECKUX padoT.

Ecnmu 00bexT n300pakeH Ha KapTe B M3OJHMHHSAX, TO €ro o0beM V MOXKHO TPEICTaBUTh, Kak
CyMMY 00BEMOB OTAETBHBIX CIIOEB Vi, 3aKITIOYSHHBIX MEXKIY TNIOCKOCTSIMH CEYCHHI.

J{nst BeIAMCIIEHNUs 00BEMOB Yallle BCETO MCIOJB3YIOT CIIOCOOBI KOHYCOB U MpU3M. B ux ocHOBe
JSKUT 3aMeHa MCXOJHOTO0 OOBEKTa, HE3aBHCHMO OT €ro CII0)KHOCTH, COBOKYITHOCTBIO MPOCTHIX
TEOMETPHUYSCKHX Tell, HAPUMEP, YCEUEHHOT0 KOHYCOB B CIIOCOOE KOHYCOB HJIM TIPH3M B CIIOCO0€
npusMm (puc.16).

O6o3HauMB  BBICOTHI  (TIyOMHBI) TOPHU3OHTAIBHBIX ceueHuidd ho, hi, hn, 1TOmAagM
COOTBETCTBYIOIIUX UM CEUEHUH Po, P1, Pn, TOIyduM 00BeM Viciios,

UMEIONIET0 BBICOTYN1+1 - N1, MJIOIIAAb HIXKHETO OCHOBAHHSI P1 M TUIONIA b BEPXHETO OCHOBAHHS P1+1.

Haiinem o6beM crioco6oM mipu3m:

hivq —hy

— (Di + Pi+1)
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U cI0c0O0M KOHYCOB

hip1—h;
Vi === + Pi+1 + PiPis1).

O0BeM BepxHEH yacT 00beKTa Vi BRIUKCIAETCS Kak 00beM KOHYCa:

_ hn+1 _hn
Ve - 3 n

rie hn+1 — MakcuMalbHas BeicoTa (IiyouHa) 00beKTa.
TakuM 0o0pa3oM, paccmarpuBas OOmHA 00BEM Kak CyMMy OOBEKMOB OTACIBHBIX CIIOEB, IO
croco0y mpu3M UMeeM

—1hit1 —h; hnt1—hn
V= Z?:olﬁ(l% + piv1) t+ %Pn,

110 CrI0co0y KOHYCOB

n—-1

hiy1 — hy hpnt1 —h
V= Z %(pi +Pir1 + /Dibis1) + %pn

i=0

ECHI/I BBICOTA CCUCHUIA I/ISOHI/IHI/Iﬁ Ha KapTe IIOCTOJIHHA U paBHa h, TO 06’BCM I10 CHOCO6y HpI/I3M
h 1

V=>Ipo+2(p1 +p2 + -+ paot) + ppl +50nlR,
a 1o croco0y KOHYCOB

h 1
V= §[po +2(py+ P2+ -+ Pno1) + Pu+ PoP1 + PPz + -+ Pno1Pnl +3Pndh

riae Ah — BbicoTa KOHYyCa, 3aBEpIIAIONIEr0 OOBEKT.

dh

—rn—=

Puc. 16. Cxema onpeseneHust 00beMOB CIIOCOOOM YCEYEHHBIX KOHYCOB (a) U criocoOom mpu3M (0)

[Tnomaau cedenuit MOryT OBITh OTIPEIEICHBI JTIOOBIM M3 U3BECTHBIX B KAPTOMETPHH CIIOCOOOM.

VYkazanHbsle crnocoObl  ObulM  pa3paboTaHbl 11 BBIYKUCICHHS OOBEMOB  «IIPOCTBHIX)
reorpaduyecknux OOBEKTOB: XOJIMOB, TOp, KOJIOBUH U T.JI. TUJIOMIATU TOPU3OHTAIBHBIX CEUCHUN
KOTOPBIX OIPEAETSIOTCS MO KPYMHOMACIITA0HBIM KapTM C JOCTATOYHO 4YAaCTHBIM CEUYECHUEM
penveda. B aTu curyanusax mogoOHast anmpoKCHUMAIlUsl €CTECTBEHHA U MOTPEITHOCTH METO/I0B HE
BBIXOJAT 3a IPEJIEhl JOMYCTUMBIX 3HAYECHUM.

I'paduyecknii meron. JlanHplii MeTon wu3MepeHUss 00beMO TpeOyeT NpenBapUTEeIbLHOTO
MOCTPOCHUS KYMYIATUBHOW KpUBOH. J[7s1 ATOro Ha KapTe TEM WM HUHBIM CIIOCOOOM H3MEpPSIOT
IJIOMIAAM BCEX BBICOTHBIX CTYIEHEW, 3aKIIOYEHHBIX MEXIAY COCOCIHUMHU H30JUHUSIMU,
MOJICYMTHIBAIOT HAKOIUICHHBIE 3HaueHus Tuiomaneit. [locie storo crpost rpaduk, Ha KOTOPOM IO
OCH OpJIMHAT OTKJIAJIBIBAIOT WHTEPBAIBl BHICOTHBIX CTYIEHEH, a MO OCH a0CIUCC — HAKOIICHHBIE
wiomanad. CoeAWHWB TOYKM Ha rpaduKke TUTABHOW KpPUBOHM, TMOIY4YarOT KyMYJISTy, WU
WHTETPAJIbHYIO KPHUBYIO pachpeniieHuss BBICOT (TiyOuH). M3BeCcThIHMU NpuUMepaMu KyMYJISTHI

sBnsierca runcorpaguueckas (puc.17), Oarurpapuueckas u Oaturuncorpaduyeckass KpUBbIE
(puc.18).

H,m

40 50 o 70 80 9o S, km?

Puc. 17. 'uncorpoduyeckas kpubas
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C nomoipio runcorpadruecKoil KpUBOH pelaeTcs U Ipyras 3agadya KapTOMETPUH: OIpeJIeHHe
CpemHeH BBICOTHI TOPHBIX MAacCHBOB, CTPaH, MAaTEPHKOB M CpeAHEH IIyOMHBI MOpEeH M OKEaHOB.
Cpennsis BeicoTa (riyOMHa) 0OBEKTa ompenensercs u3 BoipaxeHus He = V/S (tne V — o0bem
00BeKTa; S — HaKOIJIEHHAs nnomaﬂb).”

Hep

R =

0 S i

L\\‘

L

1

Puc. 18. baturuncorpaduueckas Kpupas

[Inomans, orpaHWyYeHHas KyMYJISTUBHOM KPUBOM M OpAMHATAMM €€ KpalHHMX TOYEK,
COOTBETCBTYET HICKOMOMY 00beMy. Ee MOXKHO MU3MEpHUTh HENOCPEACTBEHHO Ha Ipa(uKe U BBIPA3UTh
B IIPUHSTOM JJis Tpaduka Maciirade.

Hanpumep, HeoOX0AMMO M3MEPHUTH 3amachl BOJABI B CHEXHOM IOKpOBE MO KapTe PecmyOmmku
Komu (puc.19).

e

Puc. 19. Kapra 3anacoB Bojibl B CHEXKHOM IOKpOBe Ha Tepputopun Pecriyonuku Komu (a) n
KyMYJISITUBHAsI KpUBasi, IOCTPOEHHAs M0 KapTe s ompeenaeHust oobema (0)

Macmra6 puc.19 a: 1 cm = 4*10°xkm*50%10%km?=2 kM.,

[nomaas GUrypsl, OrpaHIYeHHas TMHEEH rpaduka U ocIMH KOOpAMHAT, 33,36 cm? Torma V =
33,36 *2 kmM>=66,72 kM°.

BeposiTHOCTHO — CTATHCTHYECKHIl MeTOoA. DTOT METOJ olpeeneHus 00beMOB OCHOBaH Ha
UCIIOJIb30BAaHUHU DPA3IMYHBIX THUIOB OOBEMHBIX ManeToK. Ero ocHOBHas ujies 3akioyaercs B
NpPEJCTUABICHUN pPAacCMaTpPUBAeMOro OoOBEKTa B BUAE CYMMBI Nro KOJMYECTBA KOCOYCEUEHHBIX
IpU3M C OCHOBaHUSIMU B BUJE KBaapaToB (puc.20) Wiau Apyrux HpaBUIBHBIX MHOTIOYTOJIBHUKOB,
HanpHUMep LECTUYTOJIbHUKOB.

Cpenssisi BbICOTa ZiKaXKIOW NMPU3MBI ONpEAENseTcsl M0 KapTe B LIEHTPE OCHOBIBAHMS MPU3MBbI
IIyTE€M JIMHEWHON UHTEPHOJSALIUN MEKIY 3HAUEHUSIMHU U30JIMHUH.

O0beM Bcero o00bBEKTa, BBIYUCIAEMBIH [0 pe3yjJbTaTaM H3MEpEeHUM KBagpaTHOM U

reKcaroHaJIbHOMI najJ€TKkaMH, COOTBETCTBCHHO
n

n
V=pzz11/=0.866RZZZ1

rJe p —miomaab OCHOBAHUSA IMAJICTKU B Macirade KapThI; R - PaCCTOAHNUC MCIKAY TOUKAMU.
a

Puc. 20. ®parmenT kapThl (a) 1 6JI0K — AUArpamMMa, WITIOCTPUPYIOIIAS
BEPOSITHOCTHO — CTATUCTHYEKHUH CrIOcO0 onpeseneHus: 00eMoB (0)
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JlaHHBII METOJ ONpesieHus: 00hEMOB He TPeOyeT HEeMOCPEACTBEHHOT'O U3MEPEHUS TUIOMIAIeH 10
KapTam. J{oCTaTouHO pa3MecTUTh Ha KapTe CETKY PaBHOOTCTOSIIUX TOUYEK, ONPEAEIUTD ZiB KaKI0M
TOYKE TPOCYMMHPOBATH TOJYYCHHBIC 3HAYCHUS M YMHOXHUTh CyMMYy Ha IUIOIIAb OCHOBAHHS
MAJIETKH.

Omnpenesienune o0bemMa jJApeBeCMHbI B OJHOM jepeBe. Jlns pemieHuss JaHHOM 3a1ayu
HEOOXOMMO 3HaTh (GOPMyITy HaXOXJIeHUs oobeMa Konyca: V = 1/3 mir?h, Tie m - KoHCTaHTa, % —
pamuyc (TonmmHa aepesa), h — BeicoTa.

OnpenesneHue KOJIUYeCTBA NMPOU3PACTAIOIIMX B Jiecy jAepeBbeB. [l onpeneneHuss 001Iero
KOJIMYECTBA JICPEBBEB, MPOU3PACTAIONINX B JieCy, HEOOXOIMMO 3HATH IUIOMIANb Jieca. Hampumep,
nycTh miomanp jeca 1 ra, t.e. 100100 MeTpoB, Tor/a ¢ y4eTOM CPEIHETO PACCTOSHUS MEXIY
JepeBbsIMU 5 MeTpoB, OyzaeT 20 nepeBseB Ha OJIHOM CTOPOHE, a Ha Beell Tepputopun 400 nepeBbeB.

OnpenesieHue 001ero odobemMa ApeBecHHbI B Jiecy. 3Has 00bEM JIPEBECHUHBI B OJTHOM JEPEBE U
o0miee KOMUYECTBO JCPEBHEB B JIECy, MyTEM YMHOXEHHS HAXOAUM OOIINii 00bEeM IPEBECHHBI B
jecy.

3. Onpenenenue miomaaen

['paHu1Ibl y4aCTKOB, IUIOIIAAN KOTOPHIX HEOOXOIMMO ONPEIEINTh Ha IJIaHE WK KapTe, MOT'yT
UMETb MPSIMOJIMHEHHOE UITH IIPOU3BOJILHOE OUepTaHHE.

[Tpu npsSAMOTMHEHHBIX OUYEPTAHUSIX ONPEACIICHNE TUIONIaId BO3MOXHO JIBYMsI CIIOCOOaMU:

1. T'eomerpuueckuii (rpaduyeckuii) - 10 pacueTHbBIM (QopMylaM KOHKPETHBIX
FEOMETPUYECKUX QUryp;

2. AHAJTUTHYeCKMil - 0 KOOpUHATAM BEPIIUH yIJI0B MHOTOYTOJIbHHKA.

1
Puc. 21. 'eomeTrpuueckuii ciocod ornpeaesieHust miomaaen

B mepBoM ciydae ydacTOK pa30MBAarOT NPEUMYINECTBEHHO Ha TPEYrojJbHUKH, peXe Ha
OpSMOYTOJIBHUKM U Tparenuu (puc. 21). 3MepsitoT TUHEHHBIE 21eMEHTHI (CTOPOHBI, BHICOTHI) U 110
dopMynaM TEOMETpUU BBIUMCISIOT IUIOMIAMM Kaxaod ¢urypsl. [lJiss KOHTPOJIS IIIOUIAIH
BBIYHUCIISIOT JIBAX/IbI, MEHsISI M3MepsieMble dieMeHThl. Hanpumep, B Tpeyronbanke 1-2—-3 B oHOM
cilyyae M3MepstoT ocHoBaHuel-2 u BwicOTy 3-5, B JpyroMm — ocHoBaHue 1-3 u BbIcOTY 2—4.
Pacxoxnmenue Mexay IByMs 3HAYEHUSMH IUIOHIAAed HE JOJDKHO TIPEBOCXOJHUTH
AS—005-M_Js [ra], rae M — 3HaMeHaTenb YUCIEHHOTO MaciuTaba. TOYHOCTH oIpeneneHus

10000
TUIOIIAACH MPUMEPHO 1 M3MEPSEMOU BETMUHHBI.
100
Bbuncnenue miomaaM  aHaIMTUYECKMM  CHOCOOOM, IO KOOpJIMHATaM BEpPUIMH  YIJIOB

MHOTI'OYyTrOoJIbHHUKa, obecreynuBaeT 60J'IC€BBICOKYIO TOYHOCTbH (I[O LI/BMCP}ICMOI\/’I BCJII/IHI/IHLI).
1000

Pacuernas ¢hopmyna 1uist onpeeneHus miolaal MHOTOYToJIbHUKA (B TpOCTeiieM
Clly4ae TpeyroJbHHUKa — pHC. 22):

X +X
S1 2 3=Sa 1 2b+Sp 2.3 ¢c—Sa13c==

X, + X X, + X
2 (Y2_Y1)+ 22 3(y3_ 2)_ 12 3()/3_)’1)'

[TpousBenst COOTBETCTBYIOLIME anreOpanveckue JeHCTBUS M MpeoOpazoBaHMs, IOIYYUM
pacueTHble (HOPMYIIbI:

19 : . |
S =E;Xi(yi+1_ Vi) s =%;yi(xi_l_xm)

rae i =1, 2, 3 ... — HOMepa BepIIMH NOJMIOHA; I+1 — HOMep Tmocneayroneil BEpIIMHEL 1 —
HOMEP TPEIbITYIIEH BEPITUHBI.
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Puc. 22. Agaimtruyeckuii cnocoo

[Ipr POM3BOJILHBIX OYEPTAHUSAX TPAHUI] YYACTKOB OIpPEICIICHHE IIONIATH BO3MOXKHO TaKKe
JIBYMsI CIIoco0aMu:
1. I'paduueckuii (cnmocod najerok).
Jlist onipeienienrs miomiaieid HeOoNMbIUX YIaCTKOB ¢ KPUBOJIMHEHHBIMA KOHTYpaMHU
(;tec, 03epo, 6OJIOTO U T.J.) MPUMEHSIOT HaJIeTKH (puc. 23):

— KBaJjpaTHasi;
— JIMHEWHas (MmapajuiesibHas ),

— TOYCYHAs;

— C PaBHOCTOSIIIMMH TOYKAMH.

a)

a-

Puc. 23. a) kBagparHas nanerka, 0) ToueyHas MmajeTka,
B) JINHEWHAas NaJeTKa

[TaneTku U3roTaBIMBaIOT U3 KaIbKU pazMepoM 15*15 cM, paccTosiHre MeXy TUHUSIMU 2 MM.

KBagpatHasa nanerka. Kambky HEoOXOOMMO MOAENIUTh Ha KBAJApaThl uyepe3 KaxIable 2 MM.
KBajpatsl momyudaroTcst 2x2 MM, T.e. 4 MM2. 3aTeM KalbKy HY/KHO HAIOXHTh HA TOTOTPaHUecKyio
KapTy, ¥ o0BecTH KOHTyp Jjeca. [lanee Ha Kajibke HEOOXOJMMO COCUMTATh MOJHBIE KBaJPAaThl
(mampumep 15) u Henonusle (HanpuMep 22, 22: 2= 11 xBagpatos).x1= 15+ 11 =26 MM,

OTy e KaJlbKy MOBTOPHO HAKJIA/IBIBAIOT Ha TOMOrpaMuecKyio KapTy MEpPEBEpHYB U OOBOJSAT
KOHTYP Jieca. 3aTeM CUHMTAIOT MOJIHBIC M HETIOJTHBIC KBAPATHI (X2).

Janee HeoOxomumMo orpeaenutsb omuoky (f).

f 1 . X1+x2, 1 1
fomn = = — 1fa6c = (xl _xZ)i X = %1 f()onycm = 50 100

X x*f a6e 100

Ecnu monydeHHbIN pe3ynbTaT 00ibiiie fron, TO HEOOXOAUMO BBIIIOJIHUTD BCE U3MEPECHUS M PACUCTHI
3aHOBO.

JInneiinasi najierka (mapasieiabHas). [I[poBoasT Ha KaibKe NapaiesbHbIe TUHUM Yepe3 Kax/able
2 mMm. HaknmanpiBaroT KaibKy Ha TOMOTpa(HUUEcKyr0 KapTy, OOBOIST KOHTYp Jieca TaKuM 00pa3oM,
4TO0OBI TPAHHUIIBI JIeca HE COBMAAAIM C MapaUleIbHBIMU JUHUSAMHA. Jlanee HE0OXOAUMO HANTH CyMMY
BHYTpeHHUX JTUHHH. [Lmomaap geca HaxoasT mo popmyie:

S=c*h,

IJIe C — CpeHsIst JIMHKS (CyMMa JIMHUI BHYTPH KOHTypa jieca), h — BeicoTa.

DTy K€ KallbKy MOBTOPHO HAKJIAJBIBAIOT Ha TOMOTpaUYecKyr0 KapTy MEepeBEpHYB U OOBOMAT
KOHTYD Jieca. 3aTeM HaxoJIIT CyMMY JIMHUI BHYTPH KOHTYpa Jieca U 1o (PopMyIie HaXosT X2.

Hanee HeoOxomumo ornpenaenuTs onmoky (f).

Ecmu nonydenHsiit pe3ynbrat 0osbiie fion, T0 HEOOXOIUMO BBIMOIHUTH BCE U3MEPEHUS U PACUCThI
3aHOBO.

Toueunas nmajerka. Kagpky He0OX0IMMO MOAETUTH HAa KBaApaThl Yyepe3 Kaxapie 2 MM. KBaapatsr
nonyyatorcst 2x2 MM, T.e. 4 MM°. B Toukax mHepecedeHHs JUHUI 00O3HAYMTH HYKHO TOUKH. 3aTeM
KaJIbKy HY)KHO HaJIOXHTh Ha Tomorpaduyeckyio kapTy, 1 oOBecTH KOHTYp Jieca. Jlajgee Ha Kasbke
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HEOOXOIMMO COCYUTATH TOUKH, KOTOpbIE HAXOIATCSA BHYTPH KOHTYpa Jeca (Hanpumep 9*4=36 mm?, 4 —
BEC OIHOM TOYKH).
S =n*c,
IJIe C — BEC OJJHOM TOYKH, N — KOJIMYECTBO TOYCK.
DTy K€ KallbKy MOBTOPHO HAKJIAJBIBAIOT HA TOMOTrpaUYEecKyr0 KapTy MEepPEeBEpPHYB W OOBOMIAT
KOHTYD Jieca. 3aTeM CUUTAIOT TOUYKU M HAXOJST X2.
Janee HeoOxomumo omnpeaeauTh onmoky (f).
IManerka ¢ paBHOCTOSIIIMMHU TouKkamMu.Co3aaercs Ha Oa3e KBapaTHOW MaJeTKU ¢ T00aBJICHUEM
enle OAHOM TOYKM Ha MECTE NIEPECCUEHUS TMarOHAJIEH.
S =nx*di3,
rie d — paccTOsIHUE MEKTY COCSTHUMH TOYKaMH, N — KOJTMYECTBO TOYCK.
2. MexaHuyeckuii (C MOMOIIbIO MJIAHUMETPA).
[Tpr MexaHMYECKOM CIIOCO0E MPUMEHSIIOT INIAHUMETPBI Pa3IMYHbBIX KOHCTPYKITUH.

VYerpolicTBo 1 noBepku mianumerpa. [lonspaelil miuanumerp (puc.24) COCTOUT U3 TPEX YacTel:
MoJIF0OCHOTO 1 1 00BOHOIO 2 phIYaroB U KapeTKH CYETHOTO MexaHu3ma. [1omrocHbIi pbryar ¢ oqHon
CTOPOHBI UMEET TPYy3 C UIJIOH 3; TIepe/l HauajIoM U3MEPEHUH UIiTy BIaBiIuBalT B Oymary. C apyroi
CTOPOHBI, TOJIOCHBINM phIUar 3aKaH4yuBaeTcs mapHupoMm 6. Ha koHile 00BOJHOTO pplyara MMeercs
OOBOJHBIN Wb 7, KOTOPHIM OOBOAST KOHTYp Y4acTKa, yAEp>KUBas peryar 3a pyuky 8. Jlist Toro
4yTOOBl WIMUJIb HE I[apamnall KapTy, cymectByer mtudt 9. Ha oOGBomHOM phlyare pacmoiioskeHa
KapeTKa CO CYCTHBIM MeXaHU3MOM (puc.25). OH COCTOUT M3 CYETHOTO KoJieca 12, cueTdnka IenbIx
o0opoToB cuetHoro kosneca 13 u Bepubepa 14. Ilpu u3MepeHHH IUIOMIAAM y4YacTKa OOOMIOK
cdeTHoro koseca 15 u ponuk 16 10MKHBI HAXOAUTHCS B MPEIENIax JUCTA KapThl.

12 7.9

Puc. 24. TlonsipHblil maHUMeETp

CuetHoe koneco pasneneHo Ha 100 genenuit, kaxapie 10 neneHuii ouppoBaHbI.
JlecsiTbie 10K JEJIEHNI CUETHOTO KOJIeca ONIPENEAI0TCS 10 BepHbEpY. [lenenneM
IUTAaHMMETpPa Ha3bIBAETCS OJIHA THICSYHASI YACTh OKPY>KHOCTH CYETHOT'O KOJIeca.

OTtcuer Mo miIaHUMETPY BCErAa COCTOMT W3 yerblpex uu¢p. Ilepsas mudpa — Omwkaiimas K
yKa3aTeno MeHbmas mudpa cuerdyuka o6opotoB 13, BTopas M TpeThs HUPPHI — COTHU U JIECSITKH
JIeNIeHU Ha CYETHOM KoJjiece, NMpeJIIeCTBYIONUX yKa3aTeao BepHbepa 14 (HadaJbHOMY IITPUXY
IIKaJdbl BEpHbEpa, T.e. 0); yeTBepTas nudpa — HOMEp MITPUXa BEPHbEPA, COBIAIAIOIIETO C KAaKUM-
1100 ITPUXOM CUETHOTO KoJjieca (eIuHHIIbI AeneHuit). Ha puc. 25 orcder mo c4eTHOMY MEXaHU3MY
cocrasisieT 3578.

U3mepenne muiomaneit miuaHumerpoM. HeoOXoauMo 3HATh €ro LeHy JAeNIeHUS U MOCTOSIHHOE
3HaueHUe BEJIMUUHBI (. ECii 9TH BEIMYMHBI HEU3BECTHBI, TO UX MOXHO ONPEIEIINTb.

Llena peneHusi MJIAHUMETPA — ATO IUIOIIA/b, COOTBETCTBYIOLIAs] H3MEHEHHUIO OTCYETa Ha OJHO
neneHne. ['eoMeTpuyecku ee MOKHO MPEACTaBUTh KaK IUIOLIAab MPSMOYTIOJIbHUKA, OIHA U3 CTOPOH
KOTOPOT'0 paBHa JUIMHE OOBOJHOIO pbluara, a Apyras — AeJICHHIO IIJIaHUMETpa.

Ileny JeneHHs MOXHO BBIPAa3UTh B MMZ2, TekTapaXx. Jljis ompejeneHus IeHbl jejeHHus
IUIaHUMeTpa OepeTcs y4acToK, IUIOIaib KOTOPOrO 3apaHee W3BECTHA, 3aTeM IPOU3BOAMUTCS
M3MEpPEHHUE YKa3aHHOM IUIOIAIH INIAHUMETPOM.

OOBOIHBIN MIMNWIb CHaYaja YCTaHABIMBAIOT B LIEHTPE KBaJpaTa, a MOJI0C 3aKPEIUISIIOT B TaKOU
TOYKE, YTOOBI YroJI MEXy OOBOJHBIM M IMOJIOCHBIM phlYarom ObUT paBeH mpuMepHo 90° u uTOOBI
npu 00BOZE KBaJpaTa HU OJIHA M3 OMOPHBIX TOYEK IUIAHUMETpa HE BBIXOAWJIA 3a IpEAeibl JHcTa
kapTbl. OOBOIHBIN MINMUJIb MOABOIAT K OJHOMY M3 YIJIOB KBajpaTa W CHHUMAalT oTcuer Ui. Jlamee
IINUIEM OOBOAAT CTOPOHBI KBajpara MO XOJy 4YacOBOM cTpenku. Bo3BpaTHBIINCH B HUCXOAHYIO
TOYKY, CHUMAIOT BTOPOU OTCUET Up.
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Puc. 25. B3arue orcuera no nojsspHOMY IJIaHUMETPY

CMecTuB HECKOJIBKO O0OBOJIHOE KOJIECO, BTOPUYHO MPOU3BOIAT 00BO KBaJpaTa IPOTHUB YacOBOU
crpeniku. [Ipu MBUKEHUH MO X0y YaCOBOM CTPEIKHU OTCYETHl OYIyT BO3pacTaTh, MPOTUB YacCOBOM
CTpPEJIKU — yMEHbIIAThCs. BeiunTas u3 OoJbllero 3Ha4eHusl MEHbIIee, HaXOASAT Pa3HOCTH OTCUYETOB,
KOTOPBIC HE JIOJDKHBI OTIMYATHCS OoJiee 4eM Ha S5 nesneHuid. [[poBeIeHHbIC N3MEPEHHS COCTABIISIOT
OJIMH MOJynpueM. BTopol monynpueM BBINOJHSAIOT B MOJOKEHHM IIOJKCA C JPYrod CTOPOHBI
00BOJIHOTO phlUara M KapeTKu CUETHOTO MeXaHu3Ma. PacxoxaeHne B CpeIHUX Pa3HOCTAX OTCUETOB
IpU JBYX HOJyHpUeMax He JOJDKHO MpeBblaTh S5 aenenuil. [lpw Hanuuum cxoaumocTu 3a
OKOHYATEJIbHOE 3HAYEHNUE PA3HOCTU OTCUETOB IPUHUMAETCS CPEHEE U3 IBYX PE3YJIBTATOB.

Llena neneHus IIIAHUMETPA BRIYUCISICTCS 110 popmyre: L

u, —u,
rae Il — mijomans M3MEPEeHHOTO Y4YacTKa; Uz — U1 — CPENHSS Pa3HOCTh OTCUETOB U3 JIBYX
HOJIYIIPHUEMOB.

W3mepenue 1uomazaei OTHOCUTENFHO HEOOJBIINX YYacTKOB (B momepeuyHuke He Oornee 15-17
CM) HPOM3BOJAUTCS C IOJKOCOM BHE KOHTypa. Tak ’ke, Kak M IpH ONpEAEICHUU ¢, LIIWIb
pacrosiaratroT mpuMepHo B IIEHTPE y9acTKa, a JUIs IOJII0Ca BRHIOUPAIOT TAKOE MECTO, YTOOBI phIuaru
IUITAHUMETPa COCTABISUIN MPSIMON yroiu (puc. 26 a). 3ateM MpOu3BOAUTCS Oeriiblii 00BOJ KOHTYpA.
VYroa mexay peruaramu (puc. 26 0, 8)10mkeH coctaBiaTh He MeHee 30° u He 6onee 150°. Ecnu aT0
yCIIOBHE HE BBIMOJHSAETCS, TO MoJa0MpaeTcs Apyroe, Oojee OnaronpuaTHOE MOJO0XKEHHE IMONI0CaA.
Bo03MOXHBI ciTydan, KOT/1a 3TO HE YIAeTCs, M YTOJI MEXKIy phldaraMy BBIXOJUT 32 TPEIEIbI IOMyCcKa
npu JII0OOM TOJOXKEHUH MOoJtoca. Torja u3MepeHue IUIOoIaAel ClieAyeT BBINOJHATh C TMOJTI0COM
BHYTpH KOHTYpa (puc. 18,2)unu mno yactsam.

M3mepenue miomaan yqactka MpOU3BOJUTCS MOJHBIM IPUEMOM, TakK K€ Kak IpU ONpeAeIeHUN
ICHBI JICTICHUS TUIAHUMETPA.

PacxoxxeHus pazHocTeil OTCUETOB B MOJyHpHUeMax JoNyckaroTcs He Oonee 3—4 neneHuit npu
BenuuuHe pazHocteit 10 1000 nenenuit u 5—6 neneHui Juisi y9acTKOB OOJIBIIIET0 pa3Mepa.

6) | Z>®

Puc. 26. H3MCpCHI/Ie mionaayn ¢ MOMOUIBIO MOJIAPHOT'O INIAHUMETPA

[Tnomanp ydacTka, HM3MEpPEHHAas INpHU IONIOCe BHE KOHTYpa, BBIYHCIAETCS MO (opmye:
IT=c(u, —u,)-

3HavyeHue (rIaHUMEeTpa, He00X0AUMOE MPH PadOTE C MOIKOCOM BHYTPH KOHTYpA, ONpEeNsIeTcs
Tak ke, KaKk M IIeHa JeJeHHs cIlyTeM O00BO/Ja KOHTypa ydacTKa, IUIONIAaJb KOTOPOro M3BECTHA.
VYyacTok BbIOMpAETCsl 3HAYUTEIHHO O0NbIINX pazMepoB (kBagpaT 40 x 40 cM WK KPYT pagiycoM

30 cm). 3HaueHUE (JHAXOAUTCS C YYETOM PaHEE YCTAHOBIECHHOW LIEHBI JEJICHUS C =T, -u)"
- \M2TY
C

[Tromiaas ¢ MOIKOCOM BHYTPH KOHTYpa OIMPENEISETCs OJHUM IPUEMOM U K PasHOCTH OTCYETOB
nmobasmsiercs (: IT = c(u2 — u1 + Q).
TOYHOCTE PE3YJILTATOB HM3MEPEHHM IUIAHKMMETPOM 3aBHCHT OT MHOTHX (DAKTOPOB: TOYHOCTH
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OTIpeNieNIeHUs] TIOCTOSIHHBIX ¢ U (, KOH(HUTypalMHu ydacTKa, COCTOSIHMA mpuOopa, nedopmanuu
Oymaru u T. 1.

Ommbka onpeaeeHus oAl HaXOqUTCs MPUOIMKEHHO 10 hopMyIie

Ay =c(0,68+0,028/u, —u, )-

B HacTosiee BpeMs HMEIOTCS W DJIEKTPOHHBIE IUIAHUMETPhl C WHAMKAIUEH pe3ynbrara
M3MEPEHUI Ha SKpaHEe TUCILIES.

[Tnanumerp posukoBoro tuma PLANIX 7 (puc.27) umeeT poJIMKH, OOCCIEUYHBAIONINE
3HAYUTEIbHOE TOPU30HTAJIbHOE Tmepememienue. LludpoBas kmaBuaTypa mO3BOISIET BBOAMTH
MOJIb30BATEIBCKUIN MaclITad, B KOTOPOM BBIYHMCIISICTCS TUIOIIAb TUIaHa WA PUCYHKA.

—

—
PLANIX 7 [ re3i5600 2}
| | m——

-
Puc. 27. ITnanumerp PLANIX 7

4. Onpenenenne MOp(POMeTPUYECKHUX XAPAKTEPUCTHK BOJI0EMOB

Ko3gduuneHT H3BHINCTOCTH pycjia pekn.3a Mepy U3BHIMCTOCTU MPUHUMAIOT KO3 ULIEeHT
M3BWJIMCTOCTU pycia peku - K - 3TO OTHOLIEHWE IJIWHBI PAcCCMAaTPUBAEMOTO Y4YacTKa PEKU IO
dapBarepy K IUTMHE MPSMOA, COSTUHSIONIEH KOHIIBI 3TOTO y4acTKa.

L (xm) OnunapexunoussuaucmoinuHuu

K,

use —

1 (kM) Onunapexunonpsamoii

rae | - mmna peku o pycny; L - minHa peku 1o aHy A0auHbL. Ko3hUIieHTsl H3BHIUCTOCTH PEK
KOJIeOII0TCSl OOBIYHO B Mpenenax ot 1,2 g0 2,5.

Puc. 28. Onpenenenue ko3¢ puirieHTa U3BIIMCTOCTH pycila peKU

Pacxon BoabI-00BEMBO/BI, MPOTEKAOLIEH Yepe3 MONEpPEeYyHOe CEYEHHE BOJOTOKA 3a €IUHUILY
BpeMeHH. M3mepsieTcs BpacxoaHbIXeAuHUIax (M*/c). B olmeM ciydyae METOAOIOTHS M3MEPEHHUs
pacxoia BOAbl B pekax M TpyOompoBoJax OCHOBaHa Ha YHOPOIIEHHOM (opMe ypaBHEHUS
HENPEPBIBHOCTH, JUIsI HECKUMAEMBIX JKUJKOCTEH:

Q=F*v, ™/,
rae F - miuomnanp nonepeyHoro ceuyeHust BOAOTOKA (TpyObl MM YacTH pyClia PeKH, 3aroJIHEHHOTO
BOJIOM), M?; V - CpeflHsisi CKOPOCTh MOTOKA, M/C. TUIONIA/b TOMEPEYHOTO0 CCUCHUsSI HAXOIUM uepe3
dopmyIy miomaay Tpanenuu
a+b

2

* h

IIpakTuyeckast padora Ne 4. Pemienue 3aga4 ¢ NOMOIUbIO TOPU3OHTAJIEH.

Lenb: OBnageHne HaBBIKAMU PELICHUS 33/1au C TTOMOIIbIO TOPU3OHTAJeH (M3yYUTh CUCTEMBI
OTCUeTa BBICOT M CIOCOOBI M300pakeHHs penbeda MECTHOCTH Ha TomorpaduyecKux KapTax,
HAYYHUTHCS ONPENIENIATh TUIAHOBBIC OYEPTAHUS JIEMEHTAPHBIX (popM penbeda, abCOIOTHBIE BEICOTHI
TOYEK MECTHOCTH, UX OTHOCHUTEJIbHbIE MPEBHIIICHNS, HAPAaBICHUE U KPYTU3HY CKaTOB; MPOBOJIUTH
OCHOBHBIE OpOTpapuUeCKue JTUHUHN).

Marepuanbl: TucThl Tonorpaduyeckor kapTel macmrtada 1:25 000 — 1:100 000, nuHeiika,
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TPEYroJbHUK, [IUPKYJIb, IPOCTON KapaHaall, YepHast reJiueBasi pyyka, KajbKa, KaJIbKYJIATOP.

3ananusa:

1) Onpenenenune Gpopm penseda 1o Tonorpapuveckoit kapre;

2) OnpeneneHne BbICOTbI TOPU3OHTAIIN;

3) Omnpenenenue aOCOMIOTHOMN BBICOTHI TOUKH, PACTIOJIOKEHHON MEXIY IBYMsI TOPH30HTAIISIMU;

4) OnpeneneHue KPyTH3HBI CKaTa;

5) Ioctpoenue npous;

6) [IpoBeneHye rOpU30HTANICH 10 33JAaHHBIM OTMETKaM.

®opMa 0OTYETHOCTH: TPOPHUIL MECTHOCTH (1O 33JaHHOW JIMHUM), MAJEeTKa C HAHECEHHBIM
KOHTYpPOM BOJ0COOpa, JIUCT pPacyeTOB BBICOTHBIX OTMETOK, MHHHMMAIbHOH M MaKCHUMaJbHOU
KPYTH3HBI CKaTa M0 JMHUU TIPOQHIIs, IIIOUIa I BOAOCOOpa.

1. Onpenesienne adCONIOTHBIX BHICOT TOYEK

Omnpenenenre aGCOMIOTHBIX BBICOT TOYEK IO TOMOrpaduyueckor KapTe pacrnpoCTpaHEHHas
3ajjaya B Tonorpaduu, KOTopas BBIIOJIHIETCS C YYETOM BBICOTHI CeueHMsl penbeda, HanpaBiIeHUs
CKaTa, MOJIICEH OTMETOK yTOJIIEHHBIX TOPU30HTANICH B XapaKTEPHBIX TOUEK pebeda.

Hanpumep, HE00X0AMMO OIpEesIUTh BBICOTHI TOUYEK IO Tomorpaduueckoi kapre MmacuTada
1:25 000 (puc.35). Beicora ceuenus penbeda - 5 M. Touka 1 pacronaraercs Ha TOPU3OHTAIIH,
OIpe/ieIeHue €€ BBICOTHI CBOJIUTCS K ONPEAEICHHUIO BBICOTHI 3TOM TOPU3OHTAIM C IOMOIIbIO
Onnkaiiiield, BbICOTa KOTOPOM MOANKCAaHA. DTO YTOJIIEHHAs TOPU30HTAJIb C OTMETKOW 125 M.
Touka 1 pacnionoxkeHa Bblllle, Ha BTOPOM [0 CYETY FOPU30HTANIN OT HEe, T.€. €€ BhIcoTa Oy/eT paBHa
135 m.

YroOBl ONpeneNnuTh BHICOTY TOKU 2, HEOOXOAMMO CHayala yCTaHOBUTh OTMETKU TOPU3OHTAJIEH,
MEXIy KOTOPBIMH OHA PACIIOIOKEHA. ['OpU30HTanel € OTMETKONW MEHBIIEH BBICOTHI Ha3bIBACTCS
mutajei, Oosblieit — crapuieid. B Hamem ciryyae 3T0 rOpU30HTAIN ¢ OTMETKaMH COOTBETCTBEHHON
120 u 125 m. U3mepsieM BenuuuHy 3all0Ke€HUs Topu3oHTaneil M. IlpeBbllieHne Touku 2 HaJ
MITJIIIel TOPU3OHTAIbI0 MOXHO OIPENeNIUTh, ONUPAsCh Ha Moa00HbIe TpeyroidbHUKH ABC u
AB'C' (puc.35), no cinenyromeii popmyie:

h,=(x/m) *h,,

r1e X — paccTosHuE B IUIAaHE OT MIIaJIIed TOPU30HTANM A0 TOYKH, M - 3aJ0XKEHHE
ropu3oHTaNel, h, - BeIcOTa ceueHus penbeda. Tormaa abcomoTHAs BRICOTA TOUKH 2 OMpeAeTseTcs
CyMMOI aOCOJIFOTHOM BBICOTHI TOPU3OHTAJIM M IMPEBBIIECHUS HaJ HEW UCKOMOW TOYKU. B Hamem
ciyqae H,=120+h, (M). DTOT mporiecc Ha3pIBACTCS HHTEPIOJIsIIAE BHICOT.

()

A

180 7,

\\
D
o =3
o o
3
EN

Puc. 35. Onpenenenue BbICOTHI TOUYEK IO TOMOrpaduueckoil kapre

WuTepnionsiiyst BO3MOXHA, TOJIBKO €CIIM TOYKa PAcIioyiaraeTcsi MeXAy ABYMs FOPU3OHTAIISIMU C
pa3sHbBIMM OTMETKAMM BBICOT. BHYTpHM 3aMKHYTBIX TOpU3OHTAJIE WM MEXAY TOPU3OHTAISIMH C
OJIMHAKOBBIMM OTMETKaMH (Touka 3 Ha puc.35) ompeaeneHUe BBICOTHI BO3MOXHO JIUIIb
npUOJIMKEHHO. AJITOPUTM aHAJIOTMYeH. YCTaHAaBIMBAaeM BBICOTY Oirpkaiiieli ropH3oHTaH,
olpesieNsieM HalpaBiIeHHE MaJEeHUs CKaTa, OTMETKY TOYKM YBEJIMYMBAaEM WJINM YMEHBIIAEM Ha
MIOJIOBUHY BBICOTHI CEUCHHS penbeda.

VYKJI0H JIMHUY | MOXKHO paccuuTaTh 1o Gopmyie:

iI=h/m,

rae h — mpeBbiieHre MexXay TOYKaMu, M — PacCcTOSHUE MKy HUMH B IUIaHe. Hampumep, npu

npesbiieHnH 10 M u paccrosHun 100 M, nmonydaem ykioH, paBHbli 0,1. Kak npasuio, 3HaueHus
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YKJIOHA BbIpaxatroTcs B mporeHTax (10%).
2. OnpeaesieHne KPyTH3HA CKaTa

Yron Hak/JOHa ckara (KpPyTH3Ha cKaTa)V MOXHO HAaWTH, ONMPAasCh Ha IMPAMOYIOJIbHBIN
TpeyroiasHuK (puc. 36a), mo dopmyne v=arctg (hc /m). ns obneryenus paboT MO OMpeaeIeHUI0
KPYTH3HBl Ha TOMOrpauyecknx Kaprax B 3apaMOYHOM OGOpPMIICHUM TIpUBEACH rpaduk
3aJ10:keHuii (puc.36 b), rae mo ropu3oHTaIBLHON OCH MJIET HapacTaHWE 3HAYCHUH YIia HaKJIOHA, a
M0 BEPTUKAIBLHOW - 3aJ0KEHHWH Tropu3oHTanei. ['paduk 3amokeHWil pacroyioKeH IMOA FOKHON
paMKoOil KapThl cmpaBa OT o0o3HaueHUst MacumTa®oB. Jlyig ompeneneHUs KpyTU3HBI cKaTa C
NOMOIIBI0 TpaduKa 3aN0KEHUH HEOOXOIUMO HM3MEPHUTh IMPKYJIEM DPACCTOSHUE MEXIy ABYMS
CMEXHBIMU OCHOBHBIMHM TOPU30HTAJISIMU, IPUIIOKUTH HUPKYJIh K rpaduky 3anoxeHuit (puc.37) u
IPOYUTATh YMCIO TIPagycoB Yy OCHOBaHUS IuKaiabl. KpyTu3Hy ckaTta MeXAy CMEXKHBIMU
YTOJIEHHBIMU TOPU3OHTAISIMU  ONPEACIIAIOT [0 IIKajle, COOTBETCTBYIOLIEH MSATUKPATHOMY
cedeHuto. B taHHOM npuMepe cpeHUi YKIOH JUHUM IPUMEPHO paBeH 4,5°.

A) B) Mpachuk 3anoxenuit

[Mpu BbicoTe ceyeHns 40 m
[Mpu BbicoTe cevermns 200 M

yron HaknoHa

12" 4" 6" 810" 16"20° 40

>
BbICOTa ceyeHns penbeda

v m
3aN0XEHNE ropU3oHTane
Puc. 36. I'paduk 3amoxxeHuit

Puc. 37. Onpenenennie KpyTU3HBI cCKaTa

Pa3Hble Hay4HO — IpaKTHUYECKUE 3a7jaul MOTYT OBITh pEelIeHbl Ha Tornorpaduyeckoi KapTe, rie
penbed H300paxkaercsi TOPU3OHTAISAMU B COYETAHMHM C BBICOTHBIMH OTMETKaMu. PaccmoTpum
HECKOJIbKO TPUMEPOB: IMOCTPOEHHE MNpouIiIsi, ONpeleleHue IJIOMAA BoJ0cOOpa, MpOBEIECHUE
TrOpHU30HTAaJIEH 1O 33J]aHHBIM OTMETKaM, POEKTHPOBaHNE BOJOEMa Ha KapTe, BEIYUCICHHE 00BEMOB
3EMJISTHBIX MacC ¥ BOJAOXPAHMWIIHILL.

3. ITocTpoenue npogpu.is

IIpoduinem Ha3piBaeTCsl yMEHbIIEHHOE HW300pa)K€HHE BEPTHUKAJIBHOIO pa3pe3a 3eMHOM
MOBEPXHOCTH. Pa3pe3 MeCTHOCTH Ipe/CTaBIsAeT OOBIYHO KPUBYIO JMHHUIO, a MPO(UIb CTPOUTCS B
BUJIE JIOMAHOM JINHUHU, TOBOPOTHBIE TOYKU MPEACTABISAIOT COO0M XapaKTepHble TOUKH MECTHOCTH
(camble HU3KHE U CaMbl€ BBICOKHE), OTMETKH KOTOPBIX ONPENENIEeHBI M0 KapTe.

OcHoBanue npoduis (ropu3oHTaNbHAs OCh rpaduka) — 3aJaHHas JUHUSA Npoduis B MacuTade
KapTbl. MacmTal 3Toif ocH Ha3bIBa€TCSl TOPU3OHTAIBHBIM MacIiTaboOM M COBIAAAET C MaciiTabom
KapThl, 110 KOTOPOM cTpouTcs nmpoduiab. BepTukanbHas och - abcomoTHas Bbicota (H, M). O6b19HO
BBIOMPAIOT YCJIOBHBIA TOPU3OHT MPOQUIS Tak, YTOObI €ro JMHMUA HE IepeceKajach C JUHHEH
npoduist. O6pazen ohopmiteHns mpodusist mpuBeaeH Ha puc.38.

[Tycts Ha kapre macmraba 1:25 000 3amaHa JUHUS MECTHOCTH, IO KOTOPOH HEOOXOIMMO
MOCTPOUTH MTpod T MecTHOCTH MacmTada 1:10 000.

1. Iloctpoenue mnpoduiast MECTHOCTU BBIOJNHSACTCS HAa MWUIMMETPOBOW Oymare, JUis 4Yero
BBIOMPAIOTCSL OCU: TOPU3OHTAIBHAS — OCh PACCTOSHUM, BEPTHKAJIbHAs — OCb OTMETOK 3€MHOMU
MOBEPXHOCTH, TpPHYEM MaclTad Mo BepTHKaIbHOM ocu B 10 pa3 kpymHee Macmiraba 1o
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TOPU30HTAIILHOHN OCH.

2. Iloctpoenne camoro mpoduiiss HAYNHASTCS C 3aIMOJHEHUs HIKHEW 4JacTu rpaduka, Ay 4ero
Ha 33JIaHHOM JIMHUU BBIOUPAIOTCSI CaMble HU3KUE M CaMbI€ BBHICOKHE TOUYKH, KOTOPHIE HYMEPYIOTCS
kak mmukets! 11K-1, [1IK-2 u 1.7,

Mpodune no nuuusm A - b

Habic, M
Macwrabbi: ropusoHTansHem 1:10 000
240 — BepTMkanbHLA  1:1 000
230 —

220 —

210 —

YenosHein
FOPMIOHT

200

2180
216,0

o
o
b2

2350
2250
2100
2130
2220
230,0
2340

Buicotet, M

PaccTosHus, M 80 |40| 120 |40|40

I~}
8
= 2100

Puc. 38. IIpumep odopminenus npoduis

3. Ha xapre Baoib 3aJ@aHHOM JIMHUM M3MEPUTENEM I[pPU IMOMOILM JIMHEHHOro Mmacurada
U3MEPSIOTCS PACCTOSHUSA MEXAy nukeramu 1-2, 2-3, 3-4, u T.4. U nepeBoasaTcs B macimrad 1:10
000.

4. Wsmepennbie paccrosaus B Macmrade 1:10 000 oTkimaasiBarOTCS Ha TOPU3OHTAIBLHOM OCH;
paccTOsiHUA UM HOMEpA MHMKETOB IMOJIMUCHIBAIOTCS BO BTOPOW M MEPBOM CTPOUYKaX MOJ IrpapHUKOM.
Hampumep, B macmrade 1:10 000 paccrossaue 1-2 paBHo 300 M, Tora mo rOpU30HTAIBHOM OCH
OTKJIaJpIBaeM 3 CM, MPOBOJIUM Y€pE3 BCE HWKHUE CTPOUYKU BEPTUKAIBHYIO JIMHUIO U 3aI0JHSAEM 2
CTPOYKH.

[Tycth paccrosinue mexay nuketamu 2-3 paBHo 400 M, O TOPU30HTAIBLHOW OCH OTKJIAJbIBAEM
4,0 cMHu T.1.

5. OnpenensitoTcss MO KapTe OTMETKU 3€MJIM BBIOPAHHBIX IMHUKETOB (OTMETKH 3€MJIM MOKHO
OTIPENIeNIUTh /10 LIEIBIX METPOB) U 3aIKCHIBAIOTCS B TPETHIO CTpoUKy rpaduka. Hampumep: H1 = 128
M, H2 =148 Mmu 1.1.

6. B yeTBepTOil CTPOUKE MOKA3BIBAETCS YCIOBHOM JIMHMEW HAIPABJICHUE KJIOHA MECTHOCTH U
MOJIMUCHIBAETCSA YKIOH MECTHOCTH B THICSYHBIX JIOJISIX €IMHUIIBL, BEIYMCIEHHBIN 1O (hopMyIie:

i 1= H1-H2/S1= 128-148/300= 0,066;

i o= Hp-H3/S>= 148-131/400= 0,0425 u 1.1.

7. B maTOM cTpOoUKe MOKa3bIBAeTCs MJIaH MECTHOCTHU (CUTYyallMsl) Ha paccTOssHUM 1 cM mo obeum
CTOpPOHaM 3a/IaHHOM JIMHUH.

8. ITocTpoenue npoduist HAYMHAIOT C BEIOOPA YCIOBHOTO FOPU30HTA (YPOBEHHOM MOBEPXHOCTH),
B JIAaHHOM CJIy4a€ YCJIOBHBIM TOPU30HT BBIOMPAETCS HIDKE CaMOM HHU3KOW OTMETKH 3EMHOM
noBepxHocTH, T.e.120 M. Ha rpaduke npoBOIUTCS IMHUS YCIOBHOTO TOPU30HTA U MOJIHCHIBACTCS
(puc.11). BeptukanbHas ock o poBIBaETCA.

9. Ilo oTmeTKaM 3€MHOM IMOBEPXHOCTU (CTpOYKa 3) CTPOSTCS NMUKETHI Touek 1, 2, 3 u T.x.,
KOTOpPBIE 3aT€M COEIUHSAIOTCS MPSIMBIMU JTUHUSIMH.

4. IlpoBeneHue ropu3oHTAJIEH 10 32IaHHBIM OTMETKAM

Janst macitad 1:25 000, BeicoTa ceueHus SM U OTMETKH BBICOT (puc.39). [l npoBeaeHus
TOPU30HTAJIEH TI0 3a/JaHHBIM OTMETKaM HEOOXOUMO:

1. Ormerky ¢ HauOOJBIIEH BBHICOTOW COCIUHUTH C TIOMOIIBIO TPSIMBIX JIMHUHA C
OJIM3JIeKAIMUMHA OTMETKAMH.

2. BwiOparh OJHY JIMHHIO U M3MEPUTH €€ JJIMHY B MIUDIUMETpax. Hampumep, JTHHHS MEXITy
155,8 u 139,8 paBHa 25 mm.
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Puc. 39. [Ipumep npoBeieHust TOpU30HTAICH, IO 3aJaHHBIM OTMETKaM

3. Ot Ooubieil BBICOTHI BBICUMTHIBAIOT MEHBIIYIO W JICTSAT Pa3HUIY HA BBICOTY CEUCHUS.
TakuM 00pazoM, OMpeNeNsaoT KOJIUYECTBO FOPU30HTANICH, KOTOPhIE JOHKHBI OBITh MEXKIY IBYMS
ormetkamu. 155,8 — 139,8/5 = 3,2. To ecth 140, 145, 150,155 ropuzonrany.

4. HeobxoguMo OMpeNeNnuTh, HA KaKOM paccTOSHUM OT OTMeTkH 139.8 OymeT mpoxoauTh
ropusoHTaib 140, U aHAIOIMYHO paccTosiHUE MeXAy oTMeTkoi 155,8 um 150 ropuzonraneio. s
3TOTO COCTABIISAIOT MPOTOPIIHIO:

a) 16mM — 25mMm

0,2 m — x, x = 0,3mm, T.e. 140 ropuzoHTa s HaAXOAUTCS Ha paccTosHUU 0,3MM OT OTMETKH

139,8.

0) 16M — 25Mm
0,8M —x, x = 1,25MM.

5. Tlocne Toro, Kak OMNpENEIHIA MECTOMOJOXKECHHUS KpaHuX ropu3oHTaned 140 u 155,
HaXOJAT nojoxkeHue ropusontaneii 145 u 150. s atoro paccrosiHue Mexy ropusonrainsimu 140
u 155 nendar Ha 3 paBHBIEC YaCTH U yKa3bIBalOT MecTononoxenus 145 u 150 ropuzonTanei.

6. AHQJIOrMYHO PACCYUTHIBAIOT M HAXOJAT MECTOIOJIOXKCHHUE IAPYTUX TOPU3OHTAICH MEKIY
JPYTUMU OTMETKAMH U IJIABHBIMU JTMHUSMHU COEAUHSIOT MOTYYEHHbBIE OTMETKH.

7. Ilocne moyydeHHs KapaHIANIHOTO CJIOsl, BCE TOPU3OHTANIM, OEPTIITPUXU M OTMETKHU
BBIUEPUMBAIOT TEIMEBON PYUKOI U BBIMOIHSIIOT 3aJaHtsl, YKa3aHHbIE B KapTouke (puc.40).

Hi9e

Puc. 40. Kaprouka ¢ oTMETKaMH BBICOT, JIJIs1 IPOBEICHUS TOPU3OHTAIEH

Samanus:

HauepTtute ropu3oHTanu no 3alaHHbIM OTMETKAM;
[ToanummTe ropu3oHTAIH;

[TpocTaBbTe OEpruITPUXH;

Ornpenenurte HaNpaBiIeHUE TEYCHUS PEKH;
Omnpenenure hopmy penbeda.

agbrwbnE

5. Onpenenenue miomaau Boaocoopa

BopmocOopHoii 1m10mmaapio Ha3blBaeTCs YY4acTOK 3€MHOM IMOBEPXHOCTH, C KOTOPOTO BOjAa IO
yCIIOBHSAM penbeda MOoDKHA CTeKaTh B BOJOTOK (JIONIMHY, TanbBer). ['paHuIbl BOAOCOOPHBIX
wiomaaed mpoXoaIT Mo Boaopazaenam. Jlns mo0oil 3agaHHONW TOYKM WIM JUHUH Ha
TonorpaduuecKor KapTe MOKHO BBIJICITUTH BOJOCOOPHYIO TIomas (puc.41).

Jnst 3TOro HYKHO OT TOYKM WM KpaHHUX TOYEK JMHUU MPOBECTH MNEPHEHAUKYISAP K
Onvkaiiiiel TOPU30HTAIN (Ha PUCYHKE YepHbIE JIMHUHU, COOTBETCTBYIOIINE JIMHUSAM HAaHOONbILIEro
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CKaTa), 3aTeM OT TOYKH IIE€pPECceYeHUsl K CIEOyIolell TOpu3oHTaIM U T.1. BoccraHaBIuBaTh
MePHEHANKYISPHl (YEpHBIC JIMHWHM) HYKHO N0 OJivkaiiied Boaopa3aelbHONW JIMHUM (KpacHBIC
JUHUM), a Jajiee CleoBaTb €. 3aMKHYTbI KOHTYp (HAa PUCYHKE OH OTpPaHHYEH YEpPHBIMU U
KpacHbIMU JIMHHUSIMH) HEOOXOJUMO MEPEHECTH Ha KallbKy WIM MPO3PAauHYyI0 MUJUIUMETPOBYIO
Oymary.

Onpenenuth IMJIOMAAb BOAOCOOpPa MOXHO C IOMOIIBIO ceToyHOM mnanerku. [lamerka -
HauepyeHHas Ha NPO3payHOM Oymare, CTEKJEe WM UEJUTYJIOMIHOW IUIACTUHKE CeTKa JIMHHH,
o0pa3yromux KBaJapaTbl M3BECTHBIX pPa3MEpPOB, MPU MOMOIIM KOTOPBIX ONpEAeNseTcs MIOIaIb
YYaCTKOB Ha IJIaxe WM KapTe.

Puc. 41. Ilpumep omnpeaeneHus miouaIm Bogocoopa

[Tnomanp n3mepsieMoro KoHTypa S OyaeT paccuuThBaThCs Kak S = (N+Nn'/2)*C, roe N — gyucio
KBaJ[PaTOB, IOJIHOCTHIO MOIMABIIMX B KOHTYp, N' — YHCIIO KBaJpaTOB, YAaCTUYHO IMOIMABIIMX B
KOHTYp, C — TUIomaap KBaapara CeTKU, BBIPAKCHHASI B METPaxX Ha MECTHOCTH.

Hampumep, mpu HCIONB30BAaHUM B KA4eCTBE MAaJCTKH IMPO3PAYyHON MHIUTMMETPOBOW Oymaru
u3MepsieM 1iomaabp Koutypa o kapte 1:10 000 macmrada. Torga kBaapaT CeTKM NaJIETKH, PABHBIM
1MM2, 6yneT cootBercTBOBaTh 100 M2 (T.e. C=100).

6. I[IpoexkTHpOBaHUE BOI0EMA HA KapTe

ITycTh U1 coopyskeHUsl BOJOEMA Ha pydbe 3a/1aHa Touka noanopa C u 3a1aHo NOJHATh YPOBEHb
Bozbl Ha 11 M (puc. 42).

IIpu pelreHny JaHHOM 3a1a4y HA0 HAUTH:

1) ormeTky Touku nojmnopa C (1mo ropuzoHTaIsiM) a0 1enoro metpa He = 136 m;

2) ypoBeHb Bogsl HB =136 M+ 11 M = 147 m;

3) OTMETKY BBICOTHI IUIOTUHBI C YYETOM, YTO IIJIOTHUHA BbIlIe YpoBHS BoAbl Ha 1 M; Hrm = 147 M
+ 1Im =148 m.

[Tpu npoekTHpOBaHMH BOJOEMA MO BHIYMCIEHHBIM JAHHBIM CTPOST:

1. ock MIIOTHHBI (EPHEHIUKYISIPHO PYCILYy py4bsi) 110 OTMETKaM 148 wm;

2. mo otrMerke 147 M TpOBOAST YpOBEHb BOABI (MHTEpHOMUPYS OTMETKY 147 M Mexay
TOPU30HTAIISIMH).

3amTpuxoBaHHasl IJIOMIAAb MPEACTABISAET 30HY 3aTOIIEHUS OYAYIIEro BOJOEMA.

IIpoexTupoBanue BogocOOpHOIl Muomaan pyubs. Ha kapre 3agarorcs pydeil win peka, A
KOTOPBIX HEOOXOJUMO OMNpeNeIUThbBOOCOOpHYIO Tuiomanb. [Ipu pemeHuMM AaHHOM 3agadd 1O
CaMbIM BBICOKMM TOYKaM MECTHOCTH — ropam U XpeOTam — MPOBOAMTCS JIMHUS BOAOPA3/ea.




Puc. 42. IlpoekTupoBanue BOAOCOOPHOM MIIOMIATN PYUbs

IIpakTnyeckas padora Ne 5.0npenejieHne KOOPAMHAT TOYEK M OPHEHTHPHBIX YIJIOB MO
Tonmorpauyeckoil kapre.

Henb: OBnaneHue HaBbIKAMHU OIPEAEICHUS KOOPAMHAT U OPUEHTUPHBIX YIJIOB IO
Tornorpapuueckoi Kapre (MO3HAKOMUTBCS C CHUCTEMaMHM KOOPJHMHAT, HAyYUTbCA OINpPENeNsTh
TCOAC3UYCCKHEC, TMPSAMOYI'OJIbHBIC W HOJMPHBIC KOOpAWHATBI TOYCK, OPUCHTHUPHBIC  YIJIbI
HalpaB/IeHUN: JTUPEKLUUOHHBIM Yroy, reoJe3W4eCKUid M MarHuTHBI a3UMyThl, MOHMUMATh MX
B3aUMHOC COOTHOMICHUC,; U3YUUTH B3aAUMOCBA3H NPSAMOYT'OJIbHBIX U MMOJIAPHBIX KOOpI[I/IHaT).

IIpakTnueckas padora Ne 6.Pasrpadka u HomeHKIaTypa TONOrpauIecKuX KapT.

Ienb: O3HakomiieHHE ¢ pa3rpadkoil 1 HOMEHKJIATYPOH OTEUECTBEHHBIX TONOrpaduyecKux
KapT, HAYYUTHCS OMNPENESTh HOMEHKIATYpy JIUCTOB KapT pPa3HbIX MacimTaOoB AJs 3aJaHHBIX
TEPPUTOPUH.

®opma oTHeTHOCTH:pasrpadka 1 HOMEHKIIATYpa TONMOrpaduyecKux KapT U IJIaHOB.

Pasrpajgka u HomeHkiaaTypa kapt macmrada 1:1 000 000. Pasrpadka HaunHaeTCs C KapThl
camoro menkoro macmtadba — 1:1 000 000. B ocHOBY pa3rpadku MOJIOKEHO AEJIEHUE Ha Psibl U
KOJIOHHBI.

Psigpl orpaHWYeHBl MapajulesiMH, TPOBEICHHBIMH dYepe3 4 °, HaumHas OT JKBaropa, W
0003HayaroTCs 3arjJaBHOM OyKBOM JlaTUHCKOrO andasurta. Tak, mepBbli psi CEBEPHOIO MOIYyLIApHUs
OTpaHUYEH 3KBAaTOPOM W Mapayuienbio 4°c.am. u o0o3HauvaeTcs OyKBOW A, MATHIA P CEBEPHOTO
nonymapus - napamuiensimu 16° u 20° c. m1. u obo3Hauaetcs OykBoit E u T.1. (puc. 49)

KosoHHBI OorpannyeHsl MepuuaHamMy, [IPOBEIEHHBIMU Yepe3 6°, HaunHas oT MepuauaHa 180°
[0 HAalpaBJICHUIO BpalleHuss 3eMiu BOKpYr cBoed ocu. OO003HaualOT KOJOHHBI apaOCKUMHU
mudpamu ot 1 1o 60. Takum oOpazom, 1-s konoHHA orpannyeHa mepuananamu 180° u 174° 3.1,
31-1 — 'puHBHUCKUM MEPUIMAHOM U 6° B.I.

Jluct kapter macmrabda 1:1 000 000 npeacTasiasieT cob0i Tpamenuio ¢ pazmepamu 4° 1o mupore
u 6° mo jponrore. HoMeHkaTypa Ka)aoro JIMCTa KapTa Takoro Macmraba oOpa3oBaHa OyKBOMH
COOTBETCTBYIOIIETO Psijia U HOMEPOM KOJIOHHBI, Hanpumep, A-1, N-37.

Pasrpajgka um HomMeHkIaTypa kapt Macmrada 1:500 000 3axnrodaercs B IEIEHMH OIHOIO
mucta kaptel macmrada 1:1 000 000 na 4 wactu (puc. 50). [lomyuuBimecs Tpamneuuu UMEIOT
pasmepsl 2° mo mmpore ¥ 3° mo AoJaroTe M 00O3HAYAIOTCS 3arjaBHBIMH OyKBaMH PYCCKOI'O
andasuta A, b, B, I', koTOopble 100aBISIOTCS K YK€ UMEIOIIelcs HOMEHKIAType JIMcTa MaciiTada
1:1 000 000. Harrpumep, A-1-I" unu N-37-b.

Pasrpajgka u HomeHkjIaTypa kapt Macwmrada 1:200 000 3axnrouaercs B JI€I€HUM OIHOTO
aucta kapThl MacmTada 1: 1 000 000 Ha 36 yacreit. [lomyuuBiIMecs Tpanenuu UMEIOT pa3Mepsl
0°40' mo mmpote u 1° O FOATOTE M 0603HAYAIOTCS PUMCKHMH HMU(PaMH, KOTOpbIE J0OaBIIIOTCS K
y’Ke uMmeroleics HoMeHkarype aucra macmrada 1 1 000 000. Hampumep, A-1 -XII win N-37-
XXI.
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Puc. 49. Pasrpadxa u HomeHnknaTypa kaptel macirada 1:1 000 000

Pasrpadka m Homenkgarypa kapt macmrada 1:100 000 3axmrovaeTcs B JEJIE€HUH OJHOTO
mucta kaptel MacmrTaba 1:1 000 000 Ha 144 vactu. [lomyumBiIuecs Tpamey UMEIOT pa3Mephl
0°20' mo mmpore m 0°30' mo monrore W oOo3HA4yarOTCA apabCKUMU IMdpaMu, KOTOPHIC
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N00aBIISIOTCS K Y)Ke MMelolIelicss HoMeHkaarype aucra macmraba 1:1 000 000. Hanpuwmep, A-1-
100 nmu N-37-37.

AB=2' p31a 1:500 000 1200000  A31vi AB=040° 1100000  A3112 AB=020

AL=3 =1 AL=0'30"
| 1|2]3]4]s]e]7]e]e o] ]2
v v vi

1 | m
24|

A B vinf v x| ox | oxi | oxe

XUEEXiv | xv | xvi | xvig xvii

73
XIX P XX | xxt | xxu xxnl‘XX\‘J‘
B I’ XXVIxxvi  xxvinfxxvin xxwx\ xxxl ,’..
XXX XXX bexxifxx xxxv\xxwi\ 3

A-31 A-31 A-31

B EmaaamEa:

Puc. 50. Pasrpadka u HoMeHKJIaTypa JIMCTOB Tonorpadudeckoit kaptel MacmTados 1:500 000,
1:200 000 1 1:100 000.

Pasrpajdgka H HoMeHkIaTypa kapt macmrada 1:50 000 3axirovaercss B JI€JI€HUU OJIHOTO
mucta kapthl Macmraba 1: 100 000 nHa 4 uvactu (puc.51). IlomyuuBinmecs Tpamneuud HMEIOT
pa3mepsl 0°10' mo mmpote u 0°15' mo monrore U 0603HAYAIOTCS 3ariaBHBIMU OyYKBaMU PYCCKOTO
andasuta A, b, B, I', koTopsie 100aBIAIOTCS K YK€ UMEIOLIEicsl HOMEHKIIAType ucTa macimTaba 1:
100 000. Harmpumep, A-1-100-B wuiu 1-37-37-A.

Pasrpadgka m HomeHkIaTypa kapt macmrada 1:25 000 3axirouaercss B JI€JI€HUU OJIHOTO
nucta kaptel Macmrada 1:50 000 na 4 yactu. [lomyuuBiuecs Tpaneuun uMeroT pazmepsl 0°05' o
mmmpote u 0°07,5' mo monrore u 0003HAYAIOTCA CTPOYHBIMU OyKBaMu pycckoro ajidasuTta a, 0, B, T,
KOTOpBIC JOOABISAIOTCS K y)Ke€ MMEIOIICHCS HOMEHKIIaType imcra Macmrada 1:50 000. Hampumep,
A-1-100-B-6.

Pasrpagka m HomeHnkiaaTypa kapt macmrada 1:10 000 3axiorouyaercss B AEJIEHUU OIHOIO
aucta kapthl Macmraba 1:25 000 Ha 4 yactu. [TonyuyuBmuecs tpamenuu umeroT pasmepsl 0°02,55
no mupore u 0°03,45' mo monrore m obOo3HauaroTcs apabckumu mudpamu 1, 2, 3, 4, KOTOpHIE
N00aBIISAIOTCS K YK€ UMeroleiicss HoMeHkarype iucta macmTaba 1:25 000. Hanpumep, A-1-100-
B-06-2.

Homenknarypa Tonorpaduyeckux HapT yKa3bIBaeTCs C CEBEPHOM CTOPOHBI 3a BHEIIHEH paMKOA.
B paspbiBax Ha BHEUTHEW paMKe CO BCEX YETHIPEX CTOPOH MOIHMCHIBAECTCS HOMEHKIIATypa COCETHUX
JMCTOB.

253,’;'5 Aauui 1:50 000 1500 A3H125e 253:35 | 1AM0000  A31-126-a2 253:;30:
\ \
a 6 a 6
Al B | -
a r B8 \ r
a 6 a 6
B | I |———
B r B ‘ r
A-31-12 A-31-12

Puc. 51. Pasrpadxa u HOMeHKIaTypa JTUCTOB Tonorpadudeckoit kaptel MmacmTabos 1:50 000, 1:25
0000,1:10000.

IIpakTnyeckas padora Ne 7. TeogonuTHas cbeMKa MECTHOCTH.

Hens: m3yunuth ycrpoiictBo Teomonuta 4T30I1, oBrmaaerp mpuemamMu pabOTHl ¢ HUM U
NpUOOPECTH TIEPBUYHBICE HABBIKU B HM3MEPEHUHM TOPU3OHTAIBHBIX M BEPTUKAIBHBIX YTIIOB,
3allOJIHEHUS TEOJOJUTHOIO JKypHajla, 0OpaOOTKM BEJOMOCTH BBIYMCICHHS KOOpIMHAT U
MOCTPOCHHS a0pUCca MECTHOCTH.

Ipu6opsl u npunagie:xknocTu: Teononut 4T30I1, mraTus, oTBeC, peiika, Oymara ¢popmara A4,
A3, KaHIIENAPCKUE IPUHAIIEKHOCTH.

@®opMa OTYETHOCTHM: 3aIlOJHCHHBIM JKYpPHAJI TEOJOJUTHONH ChEMKH (OCHOBHOW TIOJUTOH,
JUArOHAJIbHBIN XOJ), 3allOJIHEHHAs BEJOMOCTh BBIUMCICHMS KOOPAMHAT, IUIaH MECTHOCTH Ha
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Oymare gopmara A3.

IIpakTnueckas padora Ne 8.HuBenmpoBanue Tpacchol.
Lens: n3yunts ycrpoiictBo HuBenupoB H-3, SOKKIAC330, omaners npremMamMu pabOTHI ¢
HUM W MPHOOPECTH TIEPBUYHBIC HABBIKM B M3MEPEHUU TPEBBINICHUNA M PACCTOSHUMN, 3aNOTHEHUS
JKypHaJla HUBEIUPOBAHUS, 3aNI0JTHEHHE MUKETaXKHOTO KypHAaIa.
I[pudops! u npuHamie:xknoctu: nusenupsl H-3, SOKKIAC330, mratus, oTBec, peiika, Oymara
dbopmara A4, A3, KaHIIEISAPCKUE TPUHAIIICIKHOCTH.
@®opMa OTYETHOCTH: 3AlOJHEHHBIM JXypHal TEXHUYECKOIO HUBEIUPOBAHMS, IHUKETAKHBIN
KypHaJI, IPOAOIbHBINA MPOGUIH TPACCHIL.

IIpakTuyeckas padora Ne 9.bapomerpuyeckoe HUBeJIMPOBAHUE.
Lenp: momydyeHue NMEPBUYHBIX HABBIKOB pabOTHI ¢ 0apOMETPOM — aHEPOUIOM, OBJIAJCHUE
HaBbIKaMHU 00pa0OTKH KypHaia 6apoMEeTpUYECKOTO HUBEIMPOBAHHUS.

IIpuGopsl U oGopynoBanue: GapomeTp (PTYTHBIM — CTAallMOHAPHBIA, aHEPOUI — TOJEBOH),
TEPMOMETp, 4Yachl, MWUIMMeTpoBas Oymara, Oymara ¢opmara A4 u KaHLEISIPCKHUE
IPUHAJJIEKHOCTH.

®opMa OTYETHOCTHU: 3ATIOJHEHHBIA >KypHan OapOMETPUYECKOTO0 HUBEIUPOBAHUS, MPO(UIH
0apoOMeTPUYECKOTO HUBEIUPOBAHUSI.

IIpakTnueckas padora Ne 10.I'1a3omepHasi cbeMKa MECTHOCTH.
Llenb: oBnaseHuWe HaBBIKAMHM TIJIA30MEPHONW CHEMKH MECTHOCTH, COCTaBJICHHE IJIaHa
MECTHOCTH TI0 pe3yjbTaTaM ChEMKH.

Marepuanpl: 1iaHmer (manka - I[UIAHOIET), KOMIIAac, IIaromMep, MepHas JIeHTa, BU3HpHAas
JUHEHWKa, JIMCT MHWUIMMETpoBOM Oymarm Qopmara A3, KambKyJIsITOp, KaHIEISIPCKHE
MPUHAJICKHOCTH.

®opMa 0THYETHOCTH: TIJIaH TI1A30MEPHON ChbEeMKH MECTHOCTH.

IIpoBepka BbINOJHEHMS CAMOCTOATEJbLHOW padorbl. CamocTosTenbHass paboTa
HalpaBjIieHa Ha CaMOCTOSATEIbHOE OCBOEGHHE M 3aKpEeIUIEHHE OOYYaloUMMHCA MPAKTHUYECKUX
YMEHMH U 3HaHUH, OBJIaZIeHHE TPO(ecCHOHATIbHBIMU KOMITETEHIIUSMHU.

CamocrosTenbHas MOATOTOBKA OOYUYAIOMIMXCS MO JUCHMIUIMHE MPEAIoaraeT cleayrolue
BUJIbI U OPMBI pabOTHI:

* CucremaTnueckass MNpopadOTKa KOHCIEKTOB 3aHATUH, Yy4eOHOW U  cCHelHaIbHON
IOpUINYECKOH JINTEPATYPHI.

» CamocCTOsATENIbHOE M3yYeHHEe MaTepualla M KOHCIEKTHPOBAaHUE JEKIHMH Mo y4yeOHOH U
CHeIHaJIbHON IOpUINYECKON JIUTEpaType.

TemaTuka 10KJI1a70B JJ1s1 BBIITOJHEHHUS CAMOCTOSATENIbHOM pabOThl CTYJEHTOB:

1. Ucropusa craHoBieHMs U pa3BUTUSl Kaprorpaduu u reojne3uu B mupe. OCHOBHBIE STambl
pa3Butusa. CocTaBlI€HNE KOHCIIEKTA.

2. Wcropust cTaHOBiIEeHUS W pa3BuTHs Kaprorpagum u reomesnu B Poccum. CocraBieHue
KOHCIIEKTA.

3. Kparkue wucropuyeckue cBeneHus o0 Kaprorpapuyeckux mnpoekiusx. CocraBieHue
KOHCIIEKTA.

4. 3amaud ¥ OCHOBHbIE HANpaBJIEHUS pa3BUTHUSl OTeuecTBeHHOW KapTorpaduu. CocraBieHue
KOHCIIEKTA.

5. Kaprorpaduueckue npoekiuu ais kapt Mupa. CocTaBieHHE KOHCIIEKTA.

6. A3UMyTaJIbHBIE IPOEKIUH JUIs KapT MOJylapyuid, MaTepukoB. CocTaBlIeHHE KOHCIIEKTA.

7. Kaprorpaduueckue mpoeKiuu i KapT okeaHoB. CoCTaBIIeHHE KOHCTICKTA.

8. Konnueckue npoexmmu s kapt CHI™ u 3apy0exxsbix crpan. CocTaBlieHHE KOHCIIEKTA.

9. Kaprorpaduueckas renepanuzaius.CocTaBIeHHE KOHCTICKTA.

10. Cuctema koopauHaT, IpUMEHsieMble B reoge3un. CoCTaBIeHHE KOHCIIEKTA.

11. Pemenune reonesnvyeckux 3amay. CocTaBlIcHUE KOHCIIEKTA.

12. Tlosica, 30HBI, OCHOBHBIC TIOKA3aTENH 110 MaclITabaM KapT.3aroiHeHne TabIuIl

13. Knaccudukanus I'T'C.CocraBnenrne KOHCIIEKTa.
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14. HopMmBl ¥ TpUHIUIBI pacyeTa TOYHOCTH pa3OMBOYHBIX paboT. M3ydeHue, cocTaBicHHE
KOHCIIEKTA.

15. Ontuueckue u nazepHble T€o0aUTh. CoCcTaBIeHNE KOHCIIEKTA.

16. I'eomerpuueckoe HuBenUpoBaHue. CocTaBiIeHNE KOHCIIEKTA.

YcTHBII 0NIPOC BO BpeMsl 3aHATHI IIPOBOJUTCS C LENbI0 KOHTPOJS YCBOEHHBIX YMEHHI U
3HAHUM B KOHUE H3YyYECHHUS TEMbl WIHM pa3ferna. YCTHBIM ONpPOC MPOBOAUTHCS IO CIEAYIOLIUM
pazzenam:

o Kapra. [Tnan. [Ipodus.

J Pasrpadka u HOMEHKaTypa TONOKAapT U TOIOILJIAHOB.
J VYTJI0BbIE U JIMHEHHbBIE N3MEPEHUS HA MECTHOCTH.

J TeononutHas cbeMKa MECTHOCTH.

J HusenupoBaHue MECTHOCTH.

IIpumepHbIe TecTOBBIE 3aaHMSI AJIA OLIEHKH YMEHMIi:

1. [Ipu npoBeAeHNH IJ1a30MEePHO ChbeMKH OPMEHTHPOBAHUE IVIAHIIIETA 03HAYAET:
1. opueHTHUpOBaHUE MJIAHIIETA IO MATHUTHOMY MEpPUINAHY

2. TOYKa Ha MJIAHIIETEe U TOYKA HA MECTHOCTH JIOJDKHBI OBITh Ha OJHOU MPSMOM

3. OpMEHTUPOBAHUE MIIAHIIETa M0 reorpaguuecKkoMy MepHUInany

4. HET MPaBWJILHOTO OTBETA

2. BeamunHa, onpeesiiomas N3MeHeHue BbICOTHI B 3aBUCHMOCTH OT U3MEHEHHU s
armMocgepHOro 1aBjaeHUus — 3T0?

1. 6apuueckas cTyrneHb

2. IpEBBIIICHUE

3. mompaBka 3a Bpems

4. HeT MPaBUIBLHOTO OTBETA

3. Ilpu 3ano0/IHeHHH KypPHaJIa 0apOMeTPHYECKOIr0o HUBEJINPOBAHUS NPHBEICHHOE
JAaBJIeHUE HAXOAAT Mo popmy.ie:

1. moka3zaHus pTyTHOro 6apomerpa + HoIpaBKa 3a Bpems

2. BBICOTA TOYKH | £ MIpEBBINICHNE

3. oKa3aHus pTyTHOro GapoMeTpa - MONpaBKa 3a BpeMs

4. HET MPaBWJILHOTO OTBETA

4. Touka Ha MeCTHOCTH (0003HAYEHHAS KOJIBIIIKOM), CJIY:KAIasi OPUEHTHPOM J1JIsl
YCTAHOBKH PeiiKy NMPH HUBEJIUPOBAHNHU M ISl 3aKPeIJIEHUs TPACChl HA MECTHOCTH — 3T0?

1. mmrocoBast TOUKa

2. IUKET

3. OTMETKa

4. periep

5. o kakoii ¢gopmyJie onpeae/silOTCA NPeBbIIIEHUS MEXK1Y CBA3YIOMMMHU TOYKAMHU?

1. Nuep = Buep — [Muep/2, hip = Bip — [ip/2

2. hqep = 3qep + qup, th = 3Kp + HKp

3. hqep = 3qep — qup, th = 31<p — HKp

4. HET IPaBUIILHOT'O OTBETA

6. HanoOou1ee 0J1aronpusiTHBIM MEPUOAOM /IS IPOBEIeHUs1 0apoMeTPHYeCcKOro
HHUBEJIMPOBAHMS SIBJISIETCSH:

1. mo31Hss BECHA WM PaHHSIS OCEHb

2. 3UMa " JIeTO

3. paHHs4 BECHA U MO3/HSIS1 OCEHb

4. HEeT IPaBUIILHOT'O OTBETA

7. Pa3HOCTDb NpeBBIIICHUH, BBIYUCICHHBIX 110 YePHOH M KPaCHO# CTOPOHAM
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HHMBEJIHPHOI peliKH, He J0KHA ObITh:
1.6onee 5 MM
2.607nee 10 mm
3.60mee 5 cm
4. HEeT MPaBWJILHOTO OTBETA

8. lopu3oHTATbHOE MPOJIOKEHHE MEKAY ABYMS TOUKAMH HAa MecTHOCTH paBHo 100 m.
Yemy OyaeT paBHO paccTOsTHHE MEKIY ITHMH Ke TouKamMu Ha miadHe M = 1:5000?

1.4 cm

2.2cm

3.8cm

4.5cm

9. Kakoii 6apoMeTp MCIOJIb3YIOT VISl MK3MEPEHUsI TeMIIEPATYPbI BO3yXa B MOJIEBBIX
YCJI0BHSIX BO BpeMsl IPoBeIeHus1 0apoMeTPUYeCKOr0 HUBeJIMPOBaHUA?

1. 6apometp — aHepoug

2. pTyTHBI OapoMeTp

3. 2JIEKTPOHHBII

4. )XxUJIKOCTHOM GapoMeTp

10. Kaxkoii yeTrBepTH cooTBeTcTBYET pymMo6 C3 ?
1.0°-90°

2.90° - 180°

3. 180° - 270°

4.270° - 360°

IIpumepHbIe cCUTYallMOHHBIE 321a4H VI OLEHKH MPAKTHYeCKOro ONbITa:
3aganue 1. U3yyenne ycTpoicTBa TEOA0JIMTA U pad0oTa ¢ HUM

cHavaeane ¥YCTpoEcTEa TeOIOUIETa M paiors © s

1. ITommmonmTe CHOBEH LIS WBCTH TeO O T

N
i

th

Qo

Lo -

3. BeIMOoUIHHTL MEIMEPCH A NP I0H TANEHON O YIRS

= Tron
e Tomxm namcaemes | Owemerae ma K T mach B e
[P Boey =
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CBoaHas Ta0/1u1a 10 NPUMeHsieMbIM (hopMaM U MeTOAAaM TeKYIero KOHTPOJISI M OlleHKH
pe3yJbTaToB 00yYeHus

Pe3yabTarnl 00yyeHus
(0CBOEHHBbIE YMEHMNsI, YCBOCHHbIE 3HAHWS)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yJabTaToB 00y4eHHsl

IIpakTHYecKHil ONBIT!

Beimonaenus KapTorpago-reo1e3nIeCKux
pabor

Pemienue cuTyallMoOHHBIX 3a]lad, BBIOJHEHHE
NPAKTUYECKUX pabOT, KOHTPOJIbHBIE paOOTHI

OcBOeHHbIE YMEHUSA:

Yurate TOmOrpaduyeckue M TEeMaTUYECKHE
KapThl U IIJIaHbl B COOTBETCTBUU C YCIIOBHBIMH
3HaKaMU 1 YCIIOBHBIMU 0003HAYEHUSIMU

Pemienue CUTYallMOHHBIX 3aJ1a4

[IpousBoguTh  JMHEHHBIE U YIJIOBBIC
U3MEPEHHS, a TaKXKe H3MEPEHHS IPEBBIIICHUS
MECTHOCTH

Pemenne CUTYallMOHHBbIX 3a1a4

N300paxkaTh CUTYaIMIO U pelbed) MECTHOCTH
Ha TOMOrpaMuecKNX M TEeMaTHYECKHX KapTax U
IUIaHAX

Pemrenne CUTYalMOHHBIX 3aJ1a4

Hcnonp3oBath roCyIapCTBEHHbBIE
T'e0JIC3UYCCKUE CEeTH, CETH CTYIIECHUS, ChEMOUYHBIC
CeTH, a TAKXKE CETH CICIUAIBHOTO Ha3HAYCHUS
JUIE  TIPOM3BOJICTBA KapTorpado-reofe3nuecKux
pabor

Pemenue CUTYAalMOHHBIX 3a4a4

CocraBmsath Kaprorpapuveckue MaTepHalbl
(Tonmorpaduueckue W TEMaTUYECKHE KapThl U
TIJIaHBI)

Pemenue CUTYAalMOHHBIX 3a4a4

HpOI/IBBOI[I/ITB nepexoa OT roCyaapCTBECHHBIX
I'COAC3INICCKUX ceTel K MECTHBIM U HaO60pOT

Pemenune CUTYalMOHHBIX 3aJ1a4

YcBoeHHbBIE 3HAHMA:

IIpyHIMIIBI  TIOCTPOEHUSA  TE€OJAE3UYECKUX
cerelt

Pabota ¢ yaeOHO-METOAMUYECKUM 1TOCOOHEM

OcHoBHBIE TIOHSATUS 00 OPUEHTHPOBAHHUH
HaIpaBJICHUN

Pabota ¢ yueOHO-METOAMUYECKUM 1TOCOOHEM

Pasrpagky U HOMEHKJIATypy
TonorpauyecKux KapT U MJIaHOB

Pabota ¢ yaeOHO-METOAMUYECKUM 1TOCOOHEM

VYCOBHBIE 3HAaKM, NPUHATHIE IS JAHHOTO
Macimiraba Tomorpapuueckux — (TEeMaTHYECKHUX)
KapT U [IJIaHOB

Pabota ¢ yueOHO-METOAMUYECKUM ITOCOOHEM

[IpyHIMIBI ~ yCTpOWCTBAa  COBPEMEHHBIX
reoJIe3NYECKUX MPUOOPOB

Pabota ¢ yueOHO-METOAMUYECKUM 1TOCOOHEM

OCHOBHBIC IMOHATHSA O CHCTEMAX KOOpAUHAT U
BBICOT, OCHOBHBIC CITOCOOBI BBIHOCA IMPOCKTa B

HATypy

Pabota ¢ ydeOHO-MeTOIMYECKMM MOCOOHEM,
TECTUPOBAHUE, YCTHBIN ONPOC

3.2 @opma NpoOMeKYTOYHOM aTTeCTAMHU

[IpomexyTouHas aTrectanus No AWCHUIIINHE «l'eome3wst ¢ OCHOBaMH KapTorpaduu H
KapTorpaduueckoro YepueHus» — opyeue hopmvt KOHMPOJisi (KOHMPOIbHASL PabOMA) UIK3AMEH.

Obyuarowuecs donyckaomes K coave opyeux ¢popm KoHmpos (KOHmMpoIvHou pabomul) u
9K3aMeHa Npu GbINOJHEHUU BceX BU008 CAMOCMOSMENbHOU pabomvl, NPAKMUYECKUX U
KOHMPOIbHBIX pabom, npedyCMOMPEHHbIX paboyell NpocpamMMou U KaleHOApHO-MeMamuiecKum
nranom MJIIK.03.01. «I'eode3us c ochosamu kapmoepaguu u Kapmozpapuueckozo yepueHusiy.

lpyaue ¢hopmer xommpona (koHmponavHas paboma) NPOBOOAMCA 3d CYem BpeMeHuU,
omeedennoco Ha  uzyuenue MJIK.03.01. [eodesuss ¢ ocnosamu  kapmoepaguu u
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Kapmoepaguyeckoeo yepuenus, NpU YCIO8UU CBOEBPEMEHHO20 U KA4eCMBEHHO20 6bINOJHEeHUs
ooyuarowumcs 8cex 8u008 pabom, npedycmompertolx pavoueti npoepammou M/[K.03.01. I'eooeszus
€ 0CHOBAMU KAPMOSPADuUU U Kapmozpagpuieckoeo yepuenus.

IlepeuyeHb BONPOCOB K Opyzum popmam KOHmpoas (KOHmpoawvHol padome)
1. Tonorpadus u reonesus. Onpenenenue, Lenb, 331a4M, 3Ha4YeHUE, coaepkanue. CB3b ¢ APYrUMU
HayKaMH.
2. Ucropus pa3sutus Tonorpadun B Mmupe u B Poccun.
3. OOmiee moHATHE O TOMOTrpapUUEcKUX, TI'eOAE3MYECKMX U (OTOrpaMMETPUYECKHX padoTax.
OcobeHHOCTH TEpMUHOJIOTUH, €€ cTanapTh3anus. 3akoH PD o reope3un u kaprorpapuu.
4. M3mepeHue Kak Tpolecc NO3HaHUA. locyaapcTBeHHas cucTeMa OOECIEeYeHHs EIMHCTBA
n3MepeHnii. TOYHOCTh U3MEPEHHH, KPUTEpUH KadyecTBa. EMUHUIIBI M OMIMOKHA U3MEPEHUI.
5. Tomorpaduueckue kapTel U TwiaHel. OnpeneneHue, Ha3HaueHUE, KiaccU(UKAIlus, CBONCTBA,
TpeOOBaHus, COIepKaHNe, MaTEMaTHUECKasi OCHOBA.
6. Macmtabbl. YucneHHbIi, MMEHOBaHHbBIM MacmTalObl. VX BenuuuMHAa UM TOYHOCTH. I 'paduueckue
macwTaOsbl. [TocTpoenue, Teopus, MoJib30BaHUE U TOYHOCTb.
7. MacitabHbIi psJl TONIOKApT U IU1aHOB. MaciuTtad Apyrux JIMHEHHBIX MEp U IUIOIIaAeH.
8. Kaprorpapuueckoe wuszo0paxeHue. YcioBHble 00O03HaueHMs Ha TomokapTtax. dopma,
KJaccu(UKanus ¥ rPyNIupoOBKa YCIOBHBIX 0003HAYECHUH.
9. Kaprorpaduueckas renepanuzanus. BcnomorarenbHoe OCHaIIEHUE U JOIOIHUTEIbHbIE JJAHHBIE.
10. M3o0pakenue penbeda Ha TOTOKApTaxX.
11. Onenka, uyteHue, aHaiu3 TonokapTsl. IloaroroBka Tonokapt k pabore. CTpyKTypa TOHOKapT
pa3nu4Horo macirada. YreHue U oleHKa TOOKapThl.
12. ®opma u paszmepsl 3emuu. OOmue ceneHus. ['eoma, smmncons, pedepeHil- UIUICOUNI.
Pedepeni-amnunconns Kpacosckoro-M3oroa, WGS-84, [13-90 u ux xapakTepucTHKHU.
13. Cucrembl KOOpAMHAaT M BbICOT. [eorpapuueckue (acTpOHOMHUYECKHE, T'€0JIe3UYECKUE),
IPSIMOYTOJIbHBIE (TIJIOCKHE AeKapToBble, ['aycca-Kprorepa) u nosspHsle (OJIsSpHBIE U OUIIONISIPHBIE)
KoopAuHaThl. CBsA3b MEXKIY HUMHU.
14. BeicoTHBIE KOOPAMHATHI U BUJIBI BbICOT. OnpeienieHre KOOpANHAT M0 TOIOKapTe.
15. OpuentupHble TUHUY U yIiibl. ['eorpaduyeckuii 1 MarHUTHBIN Mepuauanbl. OceBoil MepuanaH
30HBI (JIUHUS CeTKH). MarHuTHoe ckiioHeHHe. VICTUHHBIE U MarHUTHbIE a3UMYThl JTUHUN. PyMOBI.
JIMpEeKIIOHHBIE YTIIBI.
16. T'ayccoBo cOnmmxenue MepuauaHoB. CBs3b MEXIY a3UMyTaMH, AUPEKIMOHHBIMU YIJIaMU M
pym6amu. OnipesienieHue OpUEHTUPHBIX JIMHUNA U YTJIOB MO TOTIOKapTe
17. Tlpoexuus, pasrpadka U HOMEHKJIaTypa TONOKapT M miuaHoB. KoMnoHoBka u odopmiieHue
tonokapt. [IpoBenenue pasrpadku u onpeaeneHrne HOMEHKIATyphbl TOTOKapT
18. JluHeiiHble U yIJIOBblE U3MEPEHUS] Ha MECTHOCTH. TornocbkeMka. Buapl 1 cylmiHOCTh U3MepeHuit
Ha MECTHOCTH. THIIBL, BUIBI, DJIEMEHTBI U 3TAIIbl TONOCHEMOK. [IpaBuia 1 TOYHOCTh U3MEPEHHUN.
19. T'ocynapcTBeHHBIE T€0/I€3UYECKHE OTIOPHBIE CETH. 3HAYEHUE, BUIBI M CIIOCOOBI MOCTPOCHUS.
TpuaHrynsauus, HDOJUTOHOMETpPUS, Tpuiarepauus. l'eone3nueckue 3HAKM M UX YCTPOWCTBO.
HUcnionb3oBanue HnCs3 B re0JIe3NYECKUX nenax. Cucrema GPS,
cnyTHHKOBbIepueMonHukaTopsiGeoExplorer 1 GARMIN.

IlepeyeHb BONIPOCOB K IK3aMeHy
1. TeomonutHas cbemka. CymHOCTh, COCTaB U MOPAIOK paboT. TeomoauThl, UX Kiaccu(puKaims,
YCTPOMCTBO U ITOBEPKA.
2. lTlpomokeHWE TEOJOTUTHBIX XOAOB. V3MmepeHwe yrioB W paccTossHui. CbeMKa CHTYallHH.
KamepanbHas 06paboTka pe3ysibTaTOB U3MEPEHUI.
3. T'eomerpuyeckoe HuBenupoBaHue. CYIIHOCTP W CHOcOObl. HuBemupbl, WX KiacCupUKaIns,
YCTPOMCTBO U MOBEPKA.
4. HuBenupoBaHME Tpacchl M HHUBEIMPOBAaHHE IIOBEPXHOCTH MO KBajaparaMm. [lopsaok pabor.
W3mepenue mpeBbILIEHUI W paccTosiHMM HuBenupoM. KamepanbHas o0paboTka pe3yiabTaToB
W3MEPEHU.
5. bapomerpuyeckoe HuBenupoBaHue. Ha3zHaueHue, CYIIHOCTb, METOIbI, MPUOOPHI. DOpPMYIIBI
06apoMeTpUYECKOro HUBEITUPOBAHHUS.
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6. Dtanbl GapomeTpuyecKkoro HuUBeIUpoBaHus. O6paboTKa pe3yabTaToB.

7. T'mazomepHasi cbemka. HasHadeHwe, CyIIHOCTh, MPUOOPHI W TMpUHAIC)KHOCTH. OCHOBHBIC
IpUEMBI TTIa30MEpPHOI cheMKU. MaciTal 1maros.

8. IIpousBojicTBO TIIa3oMepHON cheMKH. [locTpoeHue nuHEHOr0 Macmrada maros. [Iponokenue
X0Jla, ChE€MKa CHUTYyallud, pacHpeleleHUE HEBS3KH, HCIPABICHUE XO0Ja M IOCTPOCHHUE IJIaHa.
[IpaBuia rmazomMepHOil ChEMKH.

9. llpyrue BUBI TONOCHEMOK. bycconbHas, TaxeoMeTpuieckas, MeH3yJabHasi CbeMKU. A3podoTo- 1
KOCMOCBHEMKA.

10. TpuronomeTpu4eckoe ¥ THIPOCTATHIECKOE HUBEINPOBAHHE.

11. OpuentupoBanue Ha MecTHOCTU. PaboTa ¢ TOmokapToil Ha MECTHOCTH.

12. OpuentupoBanue 06e3 KapThl, ¢ MOMOIIBIO KOMIAaca, MO0 HEOECHBIM CBETHJIaM, IO MECTHBIM
npeaMeTam.

MHUHUCTEPCTBO HAYKH U BBICLLEI'O OBPA3OBAHUS POCCUMICKOM
OEJNEPALIMHA
OEJAEPAJIBHOE 'OCYJAPCTBEHHOE BIOT’KETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIIEI'O OBPA3OBAHUS
«BAILIKUPCKHUM T'OCYIAPCTBEHHBIN YHUBEPCUTET»
Koanem:xk bamly

[Ipomexxyrounas arrecranus
no nucruiunae MJIK.03.01. I'eoges3ust ¢ ocHoBamu kapTorpaduu 1 KapTorpaduiueckoro YepyeHus
21.02.05 3eMenbHO-UMYIIECTBEHHBIE OTHOIICHUS
(6a30Bast MOATOTOBKA)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. TeoponutHas cpemka. CylIHOCTb, COCTaB U MOPAIOK paboT. TeoqonuTel, UX Kiaccudukanus,
YCTPOMCTBO M mOBepka. lIponokeHne TeoMONMTHBIX XOM0B. M3mepeHue YIrioB M pPacCTOSHHM.
Cremka cutyarun. Kamepanabaas 00paboTka pe3yabTaToB U3MEPEHUH.

2. I'eomerpuueckoe HuBenupoBanue. CymHOCTh M crmocoObl. HuBenmupsl, ux kiaccudukamus,
yCTPOMCTBO M noBepka. HuBenupoBaHue Tpacchl U HUBEJINPOBAHUE IMOBEPXHOCTH IO KBaapaTaM.
[Topsinox pabot. 3mepeHue mpeBblllleHU U paccTosiHuM HuBenupoMm. KamepanbHas oOpaboTka
pe3ynbTaTOB U3MEPEHUN.

4. Cucrema onenuBanns komimiekra ®OC Tekymero KOHTpoJIs 1
NPOMEKYTOYHOH aTTecTAlMU

Kpurepun ouenuBanus pe3yabraros 3k3ameHa (OPO)
Kpurepuu onenku (B 6annax):

- 25-30 6aTOB BBICTABIISIETCS] CTYACHTY, €CJIM CTYACHT Jall TOJHBIE, pa3BEPHYTHIE OTBETHI Ha
BCE TEOPETHYECKHWE BOMPOCH Owmiera, MPOJEMOHCTPUPOBA 3HAaHUE (PYHKIMOHAIBHBIX
BO3MOYKHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX DJIEMEHTOB, YMEHHE NMMPUMEHSATh TEOPETUICCKHE 3HAHUS
Opy BBIIOJHEHUM TpakTHueckux 3amaHuid. CTyaeHT 0e3 3aTpyIHEHHH OTBETWJI Ha BCe
JOTIOJTHUTENbHBIE  BOMPOCHL. [IpakThdueckass dYacTb pabOTHl BBITIOJHEHA IIOJIHOCTBIO  0e3
HETOYHOCTEH M OIMOO0K;

- 17-24 GanioB BBICTABISIETCS CTYNIEHTY, €CITU CTYACHT PAacKpbUl B OCHOBHOM T€OPETHYECKHE
BOIIPOCHI, OJIHAKO JIOMYIIEHbl HETOYHOCTH B OIpEJeNeHMH OCHOBHBIX MOHATHH. IIpu oTBere Ha
JIOTIOJTHUTEIIFHBIE BOMPOCHI OMYIIEHB HEOObIINE HETOYHOCTH. [Ipy BHIOTHEHNN MPaKTHYECKON
9acTy pabOThHI JOMYIIEHBI HECYIECTBEHHBIC OMIUOKH;

- 10-16 OGamioB BBICTABISETCS CTYACHTY, €CIU TMPU OTBETE HA TEOPETUUYECKHE BOMPOCHI
CTYACHTOM JOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUM OCHOBHBIX TOHSTHH.
Jloruka ¥ TOJHOTa OTBETa CTPAJAIOT 3aMETHBIMM H3bsIHAMU. 3aMETHBI MpPOOEIbl B 3HAHUU
OCHOBHBIX METO/OB. TeopeTnyecKkre BONPOCH B IIEJIOM H3JI0KEHBI JOCTATOYHO, HO C MPOMYCKaMU
Mmarepuana. VIMeloTcs NpUHLIUNHMAIbHBIE OWMOKM B JIOTMKE IOCTPOCHHS OTBETa Ha BOIPOC.
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CryneHT He pemni 3a1a4y WK [P PeeHUH JONYIIeHbI IpyOble OIMOKHY;

- 1-10 OGamioB BBICTABISIETCS CTYIEHTY, €CIM OTBET HA TEOPETUYECKHE BOMPOCHI
CBUACTCIILCTBYCT O HCIIOHUMAHWUU U KpaﬁHe HEMOJIHOM 3HAHUHU OCHOBHBIX IIOHSITHU H METOOOB.
OOHapy)XMBaeTCsi OTCYTCTBHE HAaBBIKOB NPHUMEHEHHS TEOPETHYCCKMX 3HAHWW TPU BBHIIOJHCHUU
MPAKTUYCCKUX 33I[aHPII>i. CTy,Z[eHT HE CMOT OTBETHUTH HHU HA OAUH I[OHOJIHI/ITGHBHBH\/JI BOIIPOC.

YcranaBnmuBaeTcs — CleAylomas — Tpajanus — [EepeBoJa  OICHKM W3  MHOTOOQUIBHOW B
YeThIPeX0aIIIbHYIO:
OK3aMEHBI:

=  ormu4HO — oT 80 10 110 GamtoB (Bkirouast 10 moonpuTenbHBIX 0aIOB),

= xopouro — ot 60 1o 79 6aios,

"  yIOBJICTBOPUTEILHO — OT 45 10 59 Gamos,

"  HEeyJOBJIETBOPUTEIBHO — MEHEE 45 OaioB.

Kpurtepuu oneHnBanus pe3yjbTaToB Apyrux ¢popm kouTpos (OPO)
Kpurepuu onenku (B 6amiax):

- 25-30 6a10B BBICTABIISIETCS CTYACHTY, €CJIM CTYACHT JaJl OJHBIE, pa3BEPHYTHIE OTBETHI Ha
BCE TEOpPETHUYECKHEe BOMPOCHl Ouiera, MPOJEMOHCTPUPOBANT 3HaHUE (DYHKIMOHAIBHBIX
BO3MOXXHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHHE NIPUMEHSATh TEOPETUICCKHAE 3HAHUS
IpU BBINOJHEHUH TMpakTudeckux 3anaHuil. CTyaeHT 0e3 3aTpyJHEHHl OTBETHJI Ha BCE
JIOTIOJTHUTETIbHBIE  BOMPOCHL.  [IpakThdeckass YacTb pabOTHl BBIIOJHEHA IIOJHOCTBIO  0e3
HETOYHOCTEH U OIIHOOK;

- 17-24 GannoB BBICTABISETCS CTYNEHTY, €CIIU CTYACHT PacKpbll B OCHOBHOM T€OPETHYECKHE
BONPOCHI, OJIHAKO JOIMYIIEHBI HETOYHOCTU B OMpENEICHUH OCHOBHBIX MOHATUH. [Ipu oTBere Ha
JIOTIOJTHUTEIIFHBIE BOIPOCHI JOIMYIIEHB HEOObIINE HETOYHOCTH. [Ipy BHIOTHEHNN MPaKTHYECKOU
YyacTu pabOoThI JOMYIIEHBI HECYIIECTBEHHBIEC OIINOKH;

- 10-16 GamIoB BBICTABISICTCS CTYACHTY, €CIM MPH OTBETE HA TCOPETHYECKHUE BOIPOCHI
CTYACHTOM JONYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUM OCHOBHBIX TOHSTHH.
Jlornka ¥ TOMHOTAa OTBETa CTPAJAlOT 3aMETHBIMU H3bSHAMU. 3aMETHBbI MpoOenbl B 3HAHHUU
OCHOBHBIX METO/OB. TeopeTuyeckre BONPOCH B IEIOM H3JI0XKEHbI JOCTATOYHO, HO C MPOMYCKaMu
Marepuaia. VIMeITcs TPHUHIUINHAIBHBIE OIIMOKA B JIOTUKE TOCTPOCHHS OTBETa Ha BOIIPOC.
CryneHT He pemni 3a/1auy WiK IpH pellieHUH JONYIIEeHbI IpyOble OIIMOKHY;

- 1-10 OammoB BBICTABISETCS CTYACHTY, €CIM OTBET Ha TEOPETHYECKHE BOIPOCHI
CBHUJIETEJILCTBYET O HETOHHMMAHUU M KpaiHe HENOJIHOM 3HAaHUHM OCHOBHBIX IMOHATHUN U METOMOB.
OOHapy)XHBaeTCcsi OTCYTCTBHE HABBIKOB NPHUMEHEHHS TEOPETHUYECKHX 3HAHWW TPU BBITIOJHEHUH
NpaKkTUYeCcKUX 3a1aHuil. CTyJeHT HEe CMOT OTBETUTH HU Ha OJIMH JIOTOJHUTEIbHBIN BOIIPOC.

VYcranaBnuBaeTrcs ~— cieAyiomias — Tpajanus — MepeBoJa  OIEHKM W3  MHOTOOAUIBHOW B
YeThIPEeX0AIIbHYIO:

= orau4HO — oT 80 1o 110 6amnoB (BkItoyas 10 moompuTenbHBIX 0AIIOB),

= xopomio — ot 60 1o 79 6annos,

"  yIOBJIETBOPHUTENHHO — OT 45 10 59 6amnos,

"  HEeyJIOBJIETBOPUTEIHHO — MeHee 45 OaioB.

Kpurepun oueHnBaHus BINOJHEHHS MPAKTHYECKHUX, JA00PATOPHBIX padoT

ITokazaTens orieHKu Pacnipenenenue 6anion

ToyHocTh Bocmpou3BelneHHs yueOHOro Mmarepuana (TEpMHHOB, | 1
npasul, GaKkToOB, ONMMCAHUH U T.J.)

TouHoCTh PA3JIMYCHUS U BBIACICHUA U3YYCHHBIX MAaTCPUAJIOB 1

MaxkcuMansHBINA Oainl 2

Kpurepun onieHuBaHNs BBINOJHEHH KOHTPOJIbHBIX padot (OPO)

CtpykTypa paboThl Kpurepuu ornenku Pacnipenenenne 6amios

OnuH Bompoc (B koHTposbHOM | Her orBera / Henonmeiii oreer / | 0/0,5/1
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| pa6ote 5 mm 10 Bopocos) | Hosmbrii oTBET |

KpnTepnn OLCHUBAHUSA YIaCTHUHA BAUCKYCCHUH, TJIAYCTHOI'O OIIpoCa

ITokazarens onieHKU Pacnpenenenue
0aJIoB

3HaHHE U TOHUMAaHNE COBPEMCHHBIX TCHI[CHHI/II‘/'I Pa3BUTHIA 110 TEMC

['myOvHa M OPUTHHATBHOCTD CYXKICHUN

ApPryMEHTUPOBAHHOCTb U B3BELIEHHOCTb ITPU U3JI0KEHUHU CBOEH MO3ULIUU

YMeHne BeCTH HayYHYI0 TUCKYCCHIO

AKTUBHOCTB B 00CYXJICHUHU

CoOuroieHne IeI0BOM ITUKH U dTUKETA

I

NTOI'O

KpnTeplm OIleHMBAHHA BbINOJHEHUS TeCTOBbBIX 3aJaHUH

CtpykTypa paboTsl Kpurepuu onenku Pacrnipenenenue 6annos

Onmun Bompoc Ttecta (30 | HempaBunbublii otBer / IlpaBuibusiii | 0/0,5
BOITPOCOB B BApPUAHTE) OTBET

Kputepun oneHuBaHMSALIA JOKJIAAA

IToka3aTens OLIEHKH Pacnipenenenne 6amios

CooTBeTCTBHE COACPpIKaHUA JOoKJiaga 3asIBJICHHOM TEMCE, 0.5
IIOCTABJICHHBIM LICJIIM M 3aJa4aM '

JlornuHOCTH M MOCIEN0BATEIbHOCTD B M3JI0KEHUH MaTepuaia 0,5

ITpuBieueHNe aKTyaabHBIX HOPMATHUBHBIX aKTOB U COBPEMEHHOM 1
Hay4YHOU JIUTEPATYPHI

CreneHb 0OOCHOBaHHOCTH apryMeHTOB M 000OuIeHHH (MONHOTA,
riyOuHa, BCECTOPOHHOCTH  PACKPBITHSI TEMBI, KOPPEKTHOCTh
apryMEeHTallMd ®  CHCTEMbl  JOKa3aTeNbCTB, Xapakrtep H |1
JOCTOBCPHOCTbL IIPHUMEPOB, HAINYIHC 3HAHUH HHTCIPHUPOBAHHOTO
XapakTepa, CiocOOHOCTh K 0000IIEHUIO)

CaMOCTOSTEeIIbHOCTD HN3YUCHUA U aHAJIM3a MaTCpHraJia 1

PeueBas kynbTypa (HaydHbI CTWIb W3JIOKEHHUS, BIAJEHUE

TOHSITHHHBIM aIlllapaToM, YeTKOCTh, JAKOHUYHOCTD) !
Hcnonp30BaHne JAEMOHCTPALlMOHHBIX MaTepHalioB (Haluuue U 1
Ka4eCTBO MPE3eHTAIIUN )

UTOI'O 6
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