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OLIEHOYHBIE CPEJICTBA JUISA TPOBEJIEHUAS TPOMEKYTOYHOMI
ATTECTAIIAU OBYYAIOIIMXCS MO JUCHUTIIAHE (MOY.JTIO)

1. O01mme cBegeHus

1. | Kadenpa I'opHoro aena, Hayk 0 3eMJyie ¥ MPUPOTO00YCTPONCTBA
2. | HampaBneHnue moAroTOBKH 05.03.01 T'eonorus

3. | HammpaBnennocts (mpoduin) I'eoduzuka

4. | NucuunnuHa (MOIyJIb) ['eone3nsi ¢ OCHOBaMU KOCMOA’POChEMKHU

5. | ®opma oOyueHUs OYHas

6. | ['oxg Habopa 2019

2. Ilepeyenb KOMIETEHIUIA

- TOTOBHOCTBIO K pa0bOTe HAa COBPEMEHHBIX TIOJICBBIX M JIA0OPATOPHBIX T'€OJIOTUYECKUX,
reo(pU3NIEeCKNX, reOXUMUICCKIX MPUOOpaxX, YCTAHOBKAX W OOOPYIOBaHWH (B COOTBETCTBHH C
HarpasJIeHHOCTEIO (mpoduiem) mporpammsel Oakanaspuara) (ITK-5).




3. KpnTepnn M MMOKAa3aTeJd OlleHNBAHUS KOMIIeTEHIINII Ha PA3JTUYHBIX 3Tanax ux (l)OpMHpOBaHI/Iﬂ

Jrtan (opMupoOBaAHUS

KpuTepuu u noka3areju olleHUBaHHsI KOMIIETeHIIUA

DopMBbI KOHTPOJISI

®opmupyemas
KOMIIeTeHI UM (pa3aesibl, TeMbI copmupoBaHHOCTH
KOMIIETeHIM S 3HaTh: Ymern: Baagers: "
JAMCIUTIIHHBI) KOMIIeTeHIN i
UCIIONIb30BaTh B CBOCH
LN ¥ 337291 JUCIUTIINHEL, M MPECTABICHUSIMHA O
IpoQeCCHOHANBHOMN eI TENEHOCTH . .
KPAaTKYyIO HCTOPHIO Pa3BUTHSA COBPEMEHHON HAayYHOH KapTHHE
0a30Bble 3HAHUSI MATEMATHKU N JlaGoparopHnas pagora.
Hayku. CBsI3b HayKH C JPYTUMHU . MHpa Ha OCHOBE 3HAHUH .
1. BBeaenmue. TIK-5 €CTECTBEHHBIX HAYyK; . YerHblii onpoc Ha
CMEXHBIMHU JJUCIUIUINHAMH. OCHOBHBIX TIOJIOKEHUI
. | pemaTh CTaHIapTHHIC 33/1a4H C NMOHMMaHHe TEPMUHOB.
ConuanbHy10 3HAUUMOCTb CBOEH ¢unocopun, 6a30BEIX 3aKOHOB U
o IIPUMEHEHNEM HH(pOpManOHHO-
Oynyiei npodeccun. . METOJIOB €CTCCTBCHHBIX HAYK.
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.
CHOCOOBI MHCTPYMEHTAIBHOTO
HU3MEPEHUs JIMHUM,
cocoOHOCTRIO paboTaTh Ha
TOPU3OHTAIBHBIX U JlabopaTopHas padora.
CaMOCTOSTEIHHO N3MEPSIThH COBPEMEHHBIX MOJIEBBIX U
BEPTUKAJIbHBIX YIJIOB, Pedepar.
2. T'eone3nueckue padoThI Ha oy TOPU30HTAJIBHBIC U BEPTUKANbHBIE | JTaO0OpPaTOPHBIX I€OJOTMYECKHUX,
TIK-5 MPEBBIIICHUM; OCHOBHBIC Pemienne 3aga4 Ha
MECTHOCTH. YTJIbl, MAPHUTHBIC a3UMYTHI, JUIMHBI | T€0()U3NUECKUX, TEOXUMUIECKIX
TpeOOBaHMUS K COCTABICHUIO JIa00PATOPHBIX 3aHATHSIX.
U TIPEBBILICHUSL. npudopax, yCTaHOBKax M
KapTorpadH4eckoro Marepuana, 060pYIOBANIH I'pynnoBas auckyccust
VTJIBl OPUEHTUPOBAHUS, Py '
HCTIONb3YEMBbIE B TEOJIE3UH.
CHUCTEMBI KOOPAMHAT, MIPUMEHSTH Ha MPaKTHKE 0a30BbIe CrocoOHOCTBIO UCIIONB30BaTh B | JlaGopaTopHas paGoTa.
HCTIONb3YEMBIE B TCOJIE3UU. npodecCHOHANbHbIE 3HAHUS 1 HayYHO-HMCCIIEJ0BAaTEILCKOM Konrpoabnas padora Ne
3. IlpumeHsieMble CHCTEMBI o
[K-5 -CIIOCOOBI MaTEMaTHIECKON HaBBIKH IOJIEBBIX T€OAE3NYECKUX U | AEATEIBHOCTH HaBBIKHM MOJEBbIX | 1.
KOOPIMHAT B reo/ie3HM.
00paboTKH PE3yIbTaTOB re0JIOro-reopU3nIecKuX padoT 1 1a00PaTOPHBIX I'€0JIOrO- Pemenne 3aga4 Ha
HM3MEpeHUH. TIPU pEeIIeHNH TeKYIINX 3a/1a4. reopU3NIeCcKNX UCCIICIOBAHNN. | JIaDOPATOPHBIX 3aHATUSAX
OCHOBHBIE CIIOCOOBI ChEMKHU HaBBIKAMHU COCTaBJICHHMS
00BEKTOB HA MECTHOCTH; HpaBUIbHO 00paIaThes C HEOOXO/IMMBIX IJIAHOB U KapT
. JlaGopaTopHas padora.
BUJIbI OCHOBHBIX T'€0JIE3HYECKUX reo/Ie3NUeCKUMH IPpUdopamu 1 pa3IUYHOrO MaciTaba;
. . . | Kourpoabnas padora Ne
4. Kaprorpajguueckue [K-5 pabor; HPUHAIEKHOCTSIMH; OIIBITOM MOCTPOCHUsI poduiieit 2
H300pakeHus] MECTHOCTH. T'€0/Ie3NUECKHE OIIOPHBIC CETH: N3MEpPSTh AaNbHOMEPHbIC MECTHOCTH; P.emerme -
TOCYAaPCTBEHHYIO TIAHOBYIO, paccTOSHUS; IPOU3BOJUTH BHIHOC IpUEeMaMH MaTeMaTHYECKOH
J1a00pPaTOPHBIX 3aHITHUSIX.
HHUBEIHMPHYIO U IIPOEKTa B HATYPY. 00paboTKM pe3yabTaTOB
rpaBUMETPHYECKYIO ceTb Poccun. T'e€0/Ie3NUECKHX N3MEPEHUI.
TEXHHUYECKHE CPEJICTBA HaBBIKAMHU HCIIOJIb30BaHUS
a3po(OTOCHEMKH AT LIeIen OTIPEIeNIATH MECTOIIOJIOKEHHE COBPEMEHHBIX AJIEKTPOHHBIX
5. ®ororpaduposanue pod A . . pen P p JlaGopaTopHnas paGora.
KaprorpagpupoBaHus; o MTYHKTOB C MOMOIIBIO re0Ie3MIEeCKIX IPHOOPOB, N
MECTHOCTH B Tonorpadgo- [K-5 Joxknan ¢ npe3eHTanueii.
U(pOBBIX CHUMKAX U 00 CITyTHUKOBBIX COCTaBJICHUH OTYETOB,
reofe3nyecKMux Heasx. I'pynmnoBasi auckyccus
0COOEHHOCTSIX MIPUEMOMHANKATOPOB. pedeparoB o TemaTuke
KOCMO(]OTOCHUMKOB. HaY4YHBIX UCCIIEJI0OBaHUH.
YHUTaTh, OOHOBJIATH U CO3/1aBaTh JlaGopaTopHnas paGora.
OCHOBY TOMNOrpadguIecKux Kapr HEOOXOIMMBIMH 3HAHUSIMU JUISL
o Tororpadudeckue IIaHbl, KapThl Kontpoabnas padora Ne
6. Tonorpajguyeckne KapThl. [K-5 Poccu, maciuraOHbli psg, YCOBEPILIECHCTBOBAHUS

pasrpadky 1 HOMEHKJIATypy KaprT.

TPaAUIIUOHHBIMU U CITYTHUKOBBIMHU
METOaAMU.

TororpaM4ecKux Kapr.

3.

I'pynnoBasi AUCKYCCHUsI




4. Kputepuu U mIKAaJbl OLlEeHUBAHUS

4.1 YcTHBII OIPOC HA NOHMMAaHUE TEPMUHOB
IIporieHT mpaBUIBHBIX OTBETOB Jo 60 61-80 81-100
KonunuectBo 0auioB 3a OTBETHI 0 1 2

4.2 JlokJiaj ¢ mpe3eHTaIueil

Baxabl XapaKkTepUCTHKH BBICTYIJICHHA00y4Yaomerocs

— CTYJACHT ITyOOKO U BCECTOPOHHE YCBOWJI MPOOJIEMY;

— YBEpEHHO, JJOTHYHO, MOCJIE0BATEIFHO ¥ TPAMOTHO €0 H3JIaracT;

— ONUpasCh Ha 3HAHUS OCHOBHOW W JIOTIOJIHUTEILHOW JIUTEPATYpPhI, TECHO
5 MIPUBS3bIBACT YCBOCHHBIC HAYYHBIC MTOJIOKCHUS C MPAKTUYCCKOHN JIeATEIBHOCTHIO;

— yMeJno 000CHOBBIBAET M apTYMEHTHUPYET BBIJIBUTACMbIC UM HJICH,

— JienaeT BBIBOJLI M 0000IIEHNS;

— CBOOOJIHO BIAJEET MOHATHIMU

— CTYACHT TBEPAO YCBOWJ TEeMy, I'DaMOTHO W IO CYIIECTBY H3Jaraer ee,
ONHpasiCh Ha 3HAHUSI OCHOBHOH JINTEPATYPHI,
— HE JIOMYCKAaeT CYIIEeCTBEHHBIX HETOYHOCTEH;
3 - YBﬂ3bIBaCT yCBOGHHI)IG 3HAHUA C Hp&KTH‘ICCKOﬁ JCATCIIBHOCTBIO,
— apryMEHTHpYyeT Hay4YHbIE TIOJOKECHHS,;
—  JIe’aeT BBIBOABI U 0000IIEHNS;
— BIAJEET CUCTEMOM OCHOBHBIX IMOHATHH

— TeMma pacKpbiTa HEJOCTATOYHO YETKO M IOJHO, TO €CTh CTYACHT OCBOWII
npoOyieMy, MO CYIIECTBY H3JaraeT ee, ONUpasCh Ha 3HAHHUSA TOJBKO OCHOBHOM
JTUTEPATypPHL;

— JIONYCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

—  HCHBITHIBACT 3aTPyJHEHHS B IPAKTUYECKOM MPUMEHEHUH 3HAHUI;

— cnabo apryMeHTHpYeT HaydHbIEC TIOJTO0KSHNS;

— 3aTpynHseTcs B (OpPMYyJTUPOBAHUH BBEIBOJOB U 0000IICHUIA;

— YacCTWYHO BIAaJEET CUCTEMON MOHATUI

— CTYJCHT HE YCBOMJI 3HAUUTEIbHON YacTH MPOOJIEMBI;

— JIONYCKaeT CyNeCTBEHHbIC OMMOKH U HETOYHOCTH MPH PACCMOTPEHHH €€
— UCHBITBIBACT TPYJHOCTH B IPAKTHYECKOM NMPUMEHEHHN 3HAHUH;

— HE MOXXET apryMEHTHPOBATh HAYYHBIE ITOJIOKEHHS;

— He (OopMyIUpPYET BHIBOJIOB ¥ 0000IIEHUIA;

— HE BJQJICCT MOHATHHHBIM armapaToM

4.3 PemieHue 3a1a4 Ha JIa0OPaTOPHBIX 3aHATHAX

5 O0annoB BBICTABIAETCSA, €CIM CTYACHT pEIIMJ BCE PEKOMEHJOBaHHBIE 3aauH,
apryMEeHTHPOBAB MX, C 00s3aTENbHON CCHUIKOM Ha COOTBETCTBYIOIME HOPMATHUBBI (€CIH IO
COJIEP>KaHUIO ATO HEOOXOMMO).

4 Ganma BBICTABIISETCS, €CIU CTYACHT BhIMOMHWI He MeHee 90% peKkoMeHIOBaHHBIX
3a/1a4, apryMEHTHPOBAB UX, C 0053aTENbHON CCHIJIKOM Ha COOTBETCTBYIOIINE HOPMATHUBHI (€CIU
10 COJIEPYKAHUIO ATO HEOOXOIUMO).

3 Oaina BBICTABISETCS, €CIM CTYACHT BHIMOMHUI He MeHee 80% peKoMeHIOBaHHBIX
3aJ1a4, apryMEHTHPOBAB UX, ¢ 0053aTEIFHON CCHIIKOM Ha COOTBETCTBYIONINE HOPMATHBHI (€CIN
10 COJIEPYKAHUIO ATO HEOOXOIUMO).

2 Oanna BBICTABISETCS, €CIM CTYACHT BHIMOIHUI He MeHee /0% peKoMeHIOBaHHBIX
3aJ1a4, apryMEHTHPOBAB UX, ¢ 0053aTEIPHON CCBIIKON Ha COOTBETCTBYIONINE HOPMATUBHI (€CITH
M0 COACPIKAHUIO 3TO HEOOXOAUMO).

1 Gant BBICTABISETCSA, €CITU CTYJEHT BHIOJHUI HE MeHee 60% peKOMEHI0BaHHBIX 3aJ1a4.

0 GanmoB - ecnu CTyAEHT BBITOIHUT MeHee 50% peKoOMEeHIOBaHHBIX 3a/1a4.



4.4 Pedepar
bajibl XapakTepuCTUKH OTBETA CTYIEHTA
- CTYJICHT IIyOOKO ¥ BCECTOPOHHE YCBOMII IPOOJIEMY;
- ONUpasCh HA 3HAHUS OCHOBHOW W JIONOJIHUTEIILHOM JIUTEPaTyphl, TECHO
TIPUBSI3BIBAET YCBOCHHBIE HAYYHBIE MTOJIOKEHHUS C MMPAKTHIECKOH e TeIbHOCTHIO;
- yMeJI0 00OCHOBBIBAET M aPTyMEHTUPYET BBIIBUTaEMbIC UM HJICH;
- IeJ1aeT BBIBOJBI U 000O0IIEHHS;
- CBOOOHO BJIajieeT MOHATUSIMU.
- CTYZIEHT TBEpPIO YCBOWJI T€MY, TPAMOTHO U TIO CYIIECTBY H3JIaraeT ee, OMHpasich
Ha 3HAHWS OCHOBHOM JIUTEPATYPHI;
- HE JIONYCKAeT CYIICCTBCHHBIX HETOYHOCTEIH;
3 - YBSI3BIBAET YCBOCHHBIEC 3HAHUS C MPAKTUIECKOHN NEATEIbHOCTHIO;
- apryMEHTUPYET HAYYHBIC ITOJIOKCHUS;
- IeJ1aeT BBIBOJBI U 000OIIEHHS;
- BJIaJICCT CHCTEMOI OCHOBHBIX ITOHSITHI.
- TeMa pacKphelTa HEIOCTaTOYHO HYETKO W TIOJTHO, TO €CTb CTYJIEHT OCBOMII
npooJieMy, MO CYIISCTBY H3JaraeT ee, ONMUpPasCh Ha 3HAHUSA TOJHKO OCHOBHOMU
JIUTEPaTyPHI;
- IOITyCKAaeT HEeCYIECTBEHHBIE OMIMOKA U HETOYHOCTH;
- CTIBITHIBACT 3aTPYAHCHUS B IPAKTUYCSCKOM MTPUMCHEHUH 3HAHU;
- ¢1ab0 apryMEHTUPYET HAYYHBIC ITOJIOKCHUS;
- 3aTpyaHseTcs B (GOpMyIMPOBaHUH BHIBOJIOB M 0000IIIEHUIA;
- JACTUYHO BJIAJICET CHCTEMOM ITOHSITHI.
- CTYJICHT HE YCBOWJI 3HAYUTEIHLHON YaCcTH MPOOJICMBI;
- JIOITyCKAeT CYIIECTBEHHbBIC ONTMOKH U HETOYHOCTH ITPH PACCMOTPEHUH €€;
- ICTIBITHIBAET TPYAHOCTH B MIPAKTHYECKOM NMPUMEHEHUH 3HAHMIA;
- HE MOXET apTyMEHTHPOBATh HAYYHEIE ITOJIOKECHUS;
- He (hOPMYITUPYET BBHIBOJIOB M 000OIICHMIA;
- HE BJIAJICET MOHATHWHBIM arlapaToM.

4.5 KonTpoJbHas padora

Banubl Coaepxxanue padboThbl
10 - coJiepKaHue pabOThl COOTBETCTBYET BBIJAHHOMY 33JIaHHUIO;
- KOHTPOJBHOE 33JaHHE BBIIOJIHEHO YBEPEHHO, JIOTHYHO, IOCIIEI0BATEIBHO U
IPaMOTHO;

- BCE pacueThl clieJIaHbl 0e3 OMnOoK;

- BBIMOJIHEHHAs! rpa)uKka COOTBETCTBYET CTaHAAPTHBIM TPEOOBAHUSAM;

- BBIBOJIBI M 0000IIEHNS apryMEHTUPOBAHBbIL;

- CCBUIKH Ha JINTEPATypPy COOTBETCTBYIOT OMOIMOrpaguueckum TpeOOBaHUSM.

5 - OCHOBHbIE TpeOOBaHUS K padoTe BBHINOJHEHBI, HO MPU STOM JOIMYIIECHbI
HEKOTOPBIE HENOYETHI;

- IMEIOTCS HETOUYHOCTH B CTHJIE U3JI0KEHUSI MaTepuana;

- IMEIOTCSI YIYIIEHUs! B 0(OpMIIEHUH IPaUKH.

1 - pabora BeImoHEHA Ha 50%);

- UMEIOTCS CYIIECTBEHHBIE OTCTYILICHHUS OT TPeOOBaHHUN K O(OPMIICHUIO
rpaduyecKuX MaTepralioB U TEKCTA;

- IONYIIEHBI OIMOKH B pacueTax;

- OTCYTCTBYET JIOTHYECKAsI [TOCIIE0BATEIbHOCTh B BHIBOIAX;

- OTCYTCTBYIOT CCBUIKU Ha JINTEPATypPHbIC UCTOUHHKH.

0 - 0OHapy’)KMBaeTCs MOJIHOE HEMOHUMAHNE CYTH BBITIOJIHIEMOM padoThI;
- UMeeTcs 00IbIII0e KOJTUYECTBO IpyOeHInX omnooK;
- OTCYTCTBYIOT NPAKTUYECKUE HABBIKH U TEOPETUUECKHUE 3HAHUS MIPEAMETA.

4.6 BpInoJiHeHMe 3a1aHUS HA COCTABJIEHUE IV10CCAPHUA M ONIOPHOI'0 KOHCIEKTA

-4-




Kpurepum ouenkn KouaunyecTBo 6as10B
1 Conepxanue rioccapus COOTBETCTBYET TeMaM H3ydaeMou 5
aucuUIUIMHBL. TepMHUHBI pacioylokeHbl B ajl)aBUTHOM MOPSIIIKE.
2. OTOpHBI KOHCIIEKT OTBEYACT MPEABbSIBIIEMbIM TPEOOBAHUSAM U
BKJIIOYAET BCE IPOHAEHHBIE TEeMbl. ['paMOTHO M3JI0KEH TEKCT, 5
aKKypaTHO 0(hOpMJICHBI BCE MILTFOCTPAIIMK U PUCYHKH K TEKCTY.
Hroro: 10 6aJyu10B
4.7 I'pynnoBasi TMCKYCCHA
ITpoLieHT NpaBUIBLHBIX OTBETOB o 50 >50

KoymmuecTtBo 0as10B 32 OTBETHI 0 1

5. TunoBble KOHTPOJIbHBbIE 32]aHUSA U METOAMYECKHE MAaTepPuaJjbl, ONpeaesaonme
NMpoueaypbl OLEHWBAHUS 3HAHWUI, YyMEHMiH, HABBHIKOB M (MJM) ONbITA JAeSITEJbHOCTH,
XapakTepu3yloummx JTanbl (OPMHUPOBAHUS KOMIETEHIUH B Mpouecce OCBOEHHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

5.1 TunoBoe TecTOBOE 3a/1aHNe HA IOHNMAHUE TEPMUHOB

Hwxke mpuBoasTcs ompeneneHusi BaXHEHIINX TEPMHHOB IO JaHHOW Teme. BriGepute
IIPABWJIBHOE OIIPENEICHHE Ul KaKIOr0 TEPMHUHA U3 CIIUCKA:

. KypBumerp.

. T'eonn.

. DIIEKTPOHHBII TaXEOMETP.
A3UMYyT.

. IUpeKUnOHHBIN yroJ.

. Pym6.

. Tpunarepanus.

. JIumo.

9. MarHUTHOE CKJIOHEHHE.
10. Bycconb.

11. Kunperens.

12. Men3ymna.

13. Teoponur.

14. HuBenupoBaHue.

15. I'NIOHACC.

16. ConmmxeHre MEepUIMaHOB.
17. Ddemepuant

a — npocHozupyemvie KOOPOUHAMbI NOJONCEHUS CHYMHUKOS HA MOMEHM 6peMeHlU,
unmepecylouuil No1b308amens;

0 — yeon medxncoy HanpasieHusIMu 08yX MepUOUaHos;

B — [ nobanvnasa Hasueayuonnas Cnymuukoeas Cucmema;

T — 8UO 2e00e3UUeCKUX UBMePEeHUll, 8 pe3ybmame KOMopblX Onpeoesionm npesbluleHUs
mouex,

Il — CneyuanbHulil npubop OJisk UsMepeHUsi 20PU3OHMATILHBIX U BEPMUKATbHBIX Yel08;

€ — 3aKpenjieHHblll Ha wmamuee NiaHuiem, oopazyiowull Cmoauk Oas pabomsl Ha
cvemKe;

K — yeronauepmamenvuvili npubop Ol 8UUPOBAHUS C MOYKU CMOAHUA HA 0ObEKMmbl
MecmHocmu, nooaedxcaujue cbemke, Onpeodesienuus paccmosHull 00 HUX U NPesbluleHUsl;

3 — npubOp 01 OPUESHMUPOBANHUSA HA MECIMHOCIU U USMEPEHU MACHUMHBIX A3UMYMO8 U
MACHUMHBIX PYMOO08;



U — Y2071 MeAHCOY 2e00e3UUeCKUM U MACHUMHBIM MEPUOUAHAMU,

K — NJI0CKOe KOMbYO C HAHECEHHbIMU HA OOKOBOU NOBEPXHOCMU WMPUXAMU, OeTAUUMU
OKPYICHOCMb HA pABHble YACmU (2padycol, MUHYMbL),

T — Memoo co30anusi 6A3UCHOU 2e00e3UYeCcKol cemu nymem noCmMpOeHUst Had MeCmHOCHU
NPUMEPHO PABHOCMOPOHHUX MPEY20JbHUKOS, 8 KOMOPLIX BMEeCMO Y2l08 USMEPAIOMCS OJIUHbL
CMOpPOH,

M — OCmpblll V2Ol MeHcOy OIudNCAuuum (Ce8epHbiM UIU TONHCHBIM) HANPAGIEeHUEM
MepuouaHa u HanpasieHuem JUHUU, NPOXoosuell yepe3 MmoyKy CIOsIHUsL,

H — Y2071, OMCYumuléaembvlli 8 HanpagieHuu Xo0a 4aco8oli CMpenKu Om NOLOHNCUMENbHO2O
(ceeeproc0) HanpasieHus 0cu abCyucc 00 TUHUU, HANPABIIeHUEe KOMOPOU ONpedensiemcs,

0 — Y20Jl MeXNCcOy CeBepHbIM HAnpagieHuem Mepuouana U HanpagieHuem JUHUU Ha 00beKm
UCCe008anuusl N0 X00y 08UNCEHUSL YACOBOU CIMPENKU;

I — eeode3udeckull npuobop, 00veOUHAIOWUN 8 cebe B03MONCHOCMU JIeKMPOHHO20
Meo0oaUmd, 8bICOKOMOYHO20 C8eMOOAIbHOMEPA U NOJLE8020 KOMNbIOMEPQ,

P — VposeHHas NoGepXHOCMb MOpell U OKeaHo8 (be3 Npuiuos-omiueos, C20HO8 U
HA2O0HO0B), NPOOONAHCEHHASL NOO MAMEPUKAMU,

C — npubop 0715 usMepeHus: ONUHbL KPUBHIX JTUHULL.

Kawu: 1-c, 2-p, 3-n, 4-0,5-1, 6-M, 7-1, 8-k, 9-u, 10-3, 11-x, 12-e, 13-x1, 14-1, 15-B, 16-0,
17-a.

5.2 TunoBble NpUMepHI pellieHNs 32/1a4 HA Ja00PaTOPHBIX 3aHATUSIX

VYcnemHoMy HU3YY4EHHIO TEOPETHMYECKMX OCHOB JUCLUIUIMHBI W [PUMEHEHUIO
IOJIyUEHHBIX 3HAHMHW HA NPAKTHUKE B 3HAUUTEIBHOM MeEpe CIIOCOOCTBYET pEIleHUE 3aJad U
IPHUMEpPOB, KaK IMpPHU TPYINIOBOM OOYYEHHUH, TaK M IpPHU CaAMOCTOSTEIbHOW, WHIUBHUIYaIbHON
pabore. CryaeHTaM B TEYEHHE CEMECTpa IpenojaBaTelIeM IpeularaloTcs Uil pelIeHHs
pas3JInYHbIC 33aJ]auy 110 I'€0JIOTHYECKUM HCCIIEIOBAHUSAM, BBIMOIHAEMBIM IIPH MTOUCKAX, Pa3BeIKe
n )106BI‘~I€ ITOJIE3HBIX HCKOITA€MBIX.

IIpumep 1.

IIpsmas reoge3nyeckas 3aaaya.

3amava Gopmynupyercs Tak: 3alaHbl X, U Y, — IUIOCKHE I'e0fe3NUeCKue KOOPAMHATHI
TOYKU A (puc. 1). 3MepeHo HemocpeaACTBEHHO B HATYPE PAacCTOSHUE S MEXKIy TOYKAMH U O —
yTroJl MoJIoKeHus (HampasieHus). M3 pucyHka 1 HaxoIum npupaiieHus: KOOpJHHAT:

AX4p= S-cosa; AY,s = S-sina (1)
[Toxydaem CKOMBIE KOOPAWHATHI TOYKH B:
Xg = X4+ Axag, Yg =Y.+ Ayan 2)

3aoaua 1. Pewuums npamyio 2eode3uyeckyio 3a0ayy.

N3BecTHbI: Xa = 81819,9; YA =41894,8; a=275°40'50"; S = 220,8 m.
OnpenenuTh KOOPIUHATH OPUCHTHPA B.
Pewenue.
AX43=220,8-c0s275°40'50" = 220,8:0,099 = + 21,86 m.
AYA5=220,85in275°40'50" = -220,8:0,9951 = — 219,72 m.

HckoMble koopauHaThl TOUKU B:
Xg = Xy + Axpag = 81819,9+21,86 = 818741,76 M.

Yg=Y,+ Ayap = 41894,8 — 219,72 = 41675,08 m.
Oo0paTHas reogesnyeckas 3a1a4a.

3aoaua 2. Pewuumsv oopamuyio 2eo0de3uyeckyio 3a0ayy.
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JlaHBI KOOPAUHATHI TOUEK A U B (CM. puc. 1): Xa = 32761,3 n v, = 87847,4 m; xs = 36184,3
u Yg = 84249,7 m.. Cnengyer HaWTH AUPEKIIMOHHBIA yroi o JUHUU AB u paccrosinue Syp. U3
PUCYHKA BUJIHO, YTO

A - A A
tgaAB — yBA — yB yA ’ SAB = — yAB — XAB 1 (3)
AXgn  Xg —Xu SINar,g  COS g
SAB:\/(XB = X,)* +(Yg —Y,)* :\/AXéA_'_AyéA' (4)
Pewenue.
A Ys =Y —
tga, = Yo - Yo =¥a BAAITBTOAIA __ 4451 4, —133°5430".

AXg Xg—X, 36184,3-327613
S,5=+/(36184,3 —32761.3)2 + (84249,7 —87847,4)” =4965,92 m.

X

AxAB

XA

Puc. 1. Pemenue npsimoii 1 oOpaTHOM T€01€3MUECKUX 3a/1au.

5.3 IlpumepHBbIe TeMbI I0KJIA/10B

CornacHO TpUBEIEHHOMY HIKE IEPEUHI0 TEM JOKJIaJoB U pedepaToB, CTYAEHTHI
TOTOBST U COOOLIAIOT Ha Ja0OPATOPHBIX 3aHATHAX U Ha HAyYHO-TPAKTUYECKUX KOH(epeHLusX
CBOM CaMOCTOSITeNIbHbIE paboThl. B mprMepHBIii epedeHb TeM BKIIIOUEHBI TJIaBHBIM 00pa3oM Te
pasziensl IUCLUILTIHBI, 10 KOTOPBIM MPOBOASTCS 1a00paTOpHbIE paOOTHI.

JlutepaTypHble MCTOYHUKU JUIsI BBIOJIHEHUS CAMOCTOSITENIBHBIX pabOT NpPUBEJEHBI B
paszene 6 paboueil mporpaMmsl.

IIpumepHBbIii NepedyeHb TeM A0KJIA10B

1. ®urypa 3emmnu. I'eonpn, smuncoun, pedepeHu-3uuncons. MaremaTudeckue
Mojaenu 3emiu. BinsHue KpuBU3HBI 3€MJIM HAa TOPU3OHTAJIbHBIE PACCTOSHUS U BBICOTHI
TOYEK MECTHOCTH.

2. OmnpeneneHue TMOJOXKEHHE TOUYKHM B reorpaduueckoi, 3JUITUICOUIAIBHON H
IPOCTPAHCTBEHHON cHCTEMax KOOpAMHAT. B3anmMHOe pacnonokeHue TIeOLEeHTPUYECKOU
(I13-90) u pedepenmnuoit (CK-42 u CK-95) cucrtem xoopnuHat. CBsI3b aCTPOHOMHUUYECKHUX
JOJITOT U MIUPOT C F€0AE3UUECKUMU.

3. lunuampuyeckas paBHOYTOJbHAS MPOCKIHS KapThl MHpa, WCIOJNb3yemas s
MOpPCKHX KapT - mpoekius Mepkaropa (Universal Transverse Mercator — UTM). [onepeunast
nuaMHApAYeckas npoekuus ['aycca-Kprorepa. OTinune 3TUX NPOEKINN.

4. TIpuGops! AN OPUEHTUPOBAHMS HAa MECTHOCTH. MarHuTHoe ckiioHeHue. OCHOBHBIE
CIOCOOBI OTIpeIeTICHUS MOJI0XKEHHS TOUEK Ha MECTHOCTH.

5. Cpenusiga KkBaapaTuueckas, NnpejeiabHas 1 OTHOCHTENbHAs norpemuoctu. OneHka
TOYHOCTH pPEe3yJbTaTOB HM3MEpeHUH. PaBHOTOYHBIE M HEpaBHOTOYHBIE H3MepeHHs. Beca
pe3yJIbTaTOB U3MEPEHUM.



6. IIpuHIMIIBI OpraHU3annu, KIacCU(PHUKAIMA U METO/IbI CO3JJaHUs I'€0AE3MUECKUX CETEH.
l'ocynapcrBennas cetb Poccum u ee xapakrepuctuka. [lnaHoBble Treome3WyvecKue CETH.
BrICOTHBIE r€01€3UNYECKHUE CETH.

7. CoBpeMeHHble Treoje3udeckue MpuoOopsl. JlazepHble Treoae3nyecKkue MPUOOPHI.
ONEKTPOHHBbIE TEOJMOJUTBl U TaxeoMeTpbl. ONTUYECKUH, HUTAHOM W 3JIEKTPOMAarHUTHBII
JATIbHOMEPHI.

8. Tpuronomerpuieckoe (reoge3uueckoe), reOMETPUUECKOE u
doTorpammMmerpuueckoe HuBeaupoBanue. Pu3nyeckre MeToAbl HUBEIUPOBAHUS.
9. KoHTypHO-KOMOMHUPOBaHHBIN u cTepeoTonorpapuyecKuii Croco0bI

tonorpaduueckoit cbemku. HazemHas crepeodororpammerpuyeckas cbeMKa, MOHSTHE O
CKaHEPHOHU ChEMKE.

10. Texuuueckue cpeacTBa a’podoTochkeMKu Ui Iesield  KapTorpadupoBaHUs.
A3po(OTOCHUMOK, TEOMETPUYECKHE CBOWCTBA CHUMKOB. BUIbl HCKaXCHUN, aHAIH3
MCKaXXEHHUH U c1ocOoObl UX YCTpaHEHHUS.

11. I'noGanbubie cucteMbl omnpenencaust mecrononoxenus. [JIOHACC u NAVSTAR
GPS. Cucremsbl oTcueTa BpeMeHU U KOOPAMHAT.

5.4 IlpumepHbIii MepedyeHb TeM pedepaToB

1. ITonepeunas nuuHApUYecKas npoekuus ['aycca-Kprorepa.

2. Ilpumenenne GPS/I'JTIOHA CC-TexHOJIOTHIA B T€OAC3HUU.

3. 3Be3qHas cucteMa KOOpAuHar.

4. KoopauHaThl Ha TEOUAE U MOACIISIX 3€MIIH.

Cnucok y4eOHO-METOIMYECKOM JTUTEPATYPHI JIs1 BBITIOJHEHUS CAMOCTOSTEIBHBIX pPadoT
MIPUBEJIEH B pa3jenax 7 u 9 mporpamMmmsi.

5.5 llpumep BbINOJIHEHHS] KOHTPOJbHOUH PadoThI

KonTponbHble paboThl MOABOJAAT UTOT M3YHYEHHUIO OTIENbHBIX Pa3/ieioB JUCLHUILIMHBL.
CamocTtosaTenbHas paboTa CTylIeHTa MpeArnoaaraeT KponoTauByo paboTy ¢ Hay4HOH U yuyeOHO-
METOJMYECKOM JIUTEepaTypOil, HEMOJHBIM CHHUCOK KOTOPOM yKazaH B pazzaene 6 paboueit
MpOrpaMMBl.

B KOHTpOJBHBIE 3a/JaHUS BOLIUIM CIEAYIOUINE TEMBI:
Kontponbhas padora Ne 1. Tema 3. «IIpumeHsieMble CICTEMbI KOOPIMHAT B T€0E3UN».
Kontponbnas pabora Ne 2. Tema 4. «Kaprorpapuueckue wH300pa)k€HUS MECTHOCTH».
Kontponbhas padora Ne 3. Tema 6. «Tonorpadguueckue KapTb».

B kxauecTBe npumepa pacCMOTPHUM peLIeHHE KOHTPOJIbHOUM paboThl Ne 2, koTopas sBiseTcs
HaunOoJsiee CI0KHON 1 EMKOM 110 CPaBHEHUIO C IPYTUMHU pabOTaMHu.

3aoanue 1. BoruucjieHue MCXOAHBIX IMPEKIMOHHBIX YIJIOB JIMHMIA, pelieHue NpsiMoii
reoJe3n4ecKom 3ajaavm.

3alaHue COCTOUT U3 BYX 3a]1ay:

3amaya 1. Beumcnuth aupeknuoHHsle yrasl guHuid BC u CD, ecin W3BECTHBI
JTUPEKIIMOHHBIN YTOJI 0,43 U U3MEPEHHBIE MPaBble 10 X0Ay YIIibl B 4 B2 (cM. puc. 1).

HcxonHblii TUPEKIMOHHBIA yroil o4z OEpercsi B COOTBETCTBUM ¢ HM(poM U damuiiueit
CTYJEHTA: YHUCIIO TPaJYyCOB PABHO JIBYX3HAUHOMY UYHCIIY, IJIFOC CTOJBKO MUHYT, CKOJIbKO OYKB B
bamMuIum cTyJeHTa.

ITpumep:
3yes 85229 a4 =29 34,2
UBaHoBa 85020 op =2037,2
Coxonos-Ocamgunit 85002 Oup=244,2
Pynues 85100 Oyp = OVO 36,2°.

IIpaBeii yrom npu touke B (Mexay croponamu 4B n BC) nis Beex By = 189'59,2 ; mpassiii
yroi nipu Touke C (Mmexay croponamu BC u CD) B, = 159°28,0 .
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Puc. 1. K BpamcieHuo JUPEKOHUOHHBIX YIJIOB CTOPOH TEOAOJUTHOI'O X044a.

JIMpeKIMOHHBIE YTJIbl BBIYUCIAIOT 1O MPaBUIY: JUPEKIMOHHBIM Yroj Mocleayroueit
CTOPOHBI PAaBEH JUPEKLUMOHHOMY YIUIy TPEABIAYLIEH CTOPOHBI IUIIOC 180" u MHHYC
TOPU3OHTAIILHBIN yroJI, cripaBa mo xoay jJexkamuid. CiaenoBarenbHo, aze = oy + 180° - f1; acp =
apc + 180° - ﬂz.

IIpumep. BerunciaeHne TUPEKIIMOHHBIX YIJIOB BBIMOIHSIEM CTOIOUKOM:

O4B- ... 20°34.2°
+180°
209°34,2°
- 189°59.2°
OBC..e e 19° 35,0’
+ 180°
199°35,0°
- 159°28.0°
OCD e e 40°07,0°
Ilpumeuanue. Ecnu nipu BBIYUCICHUH YMEHBIIAEMOE OKAXKETCSI MEHBIIE BBIYMTAEMOTO,
TO K yMeHblaeMoMy npu0asisitoT 360°. Ecinu mupekImoHHbIi yron nonydaercs 6omibiie 360°,
TO U3 HEro BBIYUTAIOT 360°.

3anava 2.Haiitu xoopauHathl xc U Y¢ Touku C (cM. puc. 1), ecinu u3BeCTHbI KOOPIAUHATHI
Xp U Yp TOYKH B, nnuHa (rOpU30oHTANbHOE Mposiokenne) dge auauu BC U TUPEKITUOHHBIA yTroJ
apc dtou nmuHuK. Koopawnatel Touku B u jumHa O pc OepyTcs OAMHAKOBBIMU JUISI BCEX
BapuaHToB: xg = — 14,02 m, Y = + 627,98 M, dpc = 239,14 M. JIUpEKIIMOHHBIN YTOJ Ogc TUHUH
BC cnenyet B34Tb U3 pellIeHUs IpeIblIyIIeH 3aJauu.

Koopaunats! Touku C BEIYHUCISIOTCS TIO opmyram:

Xc = xp + Axpc; Yc=Yp+ Aysc
rae Axpc U AYpc — TpUpaIieHHss KOOPAWHAT, BBIYKCISIEMbIE M3 COOTHOIICHHH Axgc = dpc
cosogc; Aype = dpe Sinagce,

Boeruucnenus npupamieHuil KOOpAUHAT PEKOMEH/IYEeTCsl BECTH Ha MUKPOKAIIbKYJISATOPE AJIs
WHXXEHEPHBIX PacueTOB.

Ipumep. JJano: dzc= 239,14 m; opc = 19°35". BbINOJIHUB BBIYUCICHHS, TOTydaeM Axgc =
=+225,31 m; Aypc =+ 80,15 m.

Pemenne kaxaoi 3agaud  JOJKHO COMNPOBOXKAATHCS CXEMATHYECKUM  YEPTEHKOM,
COOTBETCTBYIOIINM BBITIOJHIEMOMY BapHaAHTY.

B 3amaue 1 mpumep mnomoOpaH Tak, YTO BBIYHUCICHHBIA AMPEKIMOHHBIA YTON ocp
MOCJEAHEN JIMHUU JOJDKEH MOJIYYUThCS Ha 10"32,8’ OoJIbIIIe, YeM HMCXOIHBIN JUPEKITMOHHBIN
YTOa 0typ. ITO TOJKHO CIYKUTh KOHTPOJIEM MPABUIBLHOCTH PEILIEHUS MEPBOM 3a1a4H.

Pewenue 3aoauu 2 nenocpedcmeenno ne koumponupyemcs. K ee pewenuro naoo nooovmu
0CODEHHO BHUMAMENbHO, MAK KAK 6blYUCIeHHble KoopouHamsl Xc u Yc mouxku C 0ydym
UCNONB308AHDL 8 CTLeOVIOWeM 3a0AHUU.



3aodanue 2. CocTaBiaenue Tonorpagpuyeckoro mjiaHa y4acrka padoor.

[To naHHBIM TOJEBBIX H3MEPEHHH COCTaBUTh W BBYEPTUTH TOHMOTpapHUUYECKHU IUIAH
yuyacTka pabot B macmrabe 1: 2000 ¢ BbicoTO# ceuenus penbeda 1 .

PabGota cocTouT U3 ClEAyOMUX 3TaroB: 00pabOTKa BEJOMOCTH BBIYMCICHHS KOOPIAMHAT
BEpIIMH TEOJOJUTHOTO XO0JAa; 00paboTKa TaxCOMETPUYECKOIOo JKypHasla; IOCTPOCHUE
TororpaMuecKoro rniaHa.

Hcxoonvie dannvlie
1. Ins chbeMKM ydacTKa Ha MECTHOCTU MEXIy ABYMs IIyHKTamH nosmroHomerpuu 113-8 u
I13-19 ObLT MPOJIOKEH TEOIOJIMTHO-BBICOTHBIM X0/I. B HEM M3MepeHbI JJIMHBI BCEX CTOPOH (CM.
puc.2), a Ha KaXJ10il BEpILMHE X0/1a — MPaBbIil 110 X0y TOPU30HTAIbHBIN YIroJI U YIJibl HAKJIOHA
Ha IPeAbIAYIIYIO U NOCIEAYIOUIYI0 BEPIIUHBI.
" i R(+x)
A\ | o

n
Puc. 2. Cxema TE€OAOJIUTHO-BBICOTHOT'O X044 CbEMOYHOI'O 000CHOBaHUS

Pe3ynbrarel u3MepeHUNl TOPU3OHTANBHBIX YIJIOB W JuHUM (Tabn. 1), a Takxke
TPUTOHOMETPUUYECKOI'O HUBETUPOBaHUS (Ta0u1. 3 1 4) SABIAIOTCS OOLIMMHU Ul BCEX BapUAHTOB.

Pe3yabTaThl H3MepeHUil YIJIOB M IJIMH CTOPOH X012

Tabmuna 1
Jnuna ctopon
W3mepennsbie yriisl
Howmepa BepmuH xona (Tropu3oHTaNBHBIE
(paBsIe)
TPOJIOKEHHUST), M
113 8 330 59,2
263,02
| 50 58,5
239,21
I 161 20,0
269,80
I 79 02,8
113 19 267 08,2 192,98

W3mepenue yrioB MPOM3BOIUIOCH ONTUYECKAM TEOI0IUTOM 2T30 ¢ TOYHOCTBIO OTCYETOB
10 IKanoBoMy MUKpockomy 0,5 .

2. V3BecTHBI KOOPAMHATHI MOJIUTOHOMEeTpHuecKkux 3HakoB [13-8 u [13-19 (1.e. HauanbHOIM 1
KOHEYHOU TOYEK X0J1a):

xm3 8= - 14,02 M, Vg =+ 627,98

Koopaunatsl x;73 19 IPUHUMAETCS PaBHBIM 3HAYEHUIO Xc, @ Y73 19 — 3HAUEHHIO Y, TTOJYYEHHBIM
IIPU PELICHNH 3a/1a4u 2 B 3aJaHuu 1.

N3BecTHBI TakXke UCXOIHBIN 0, U KOHEUHBIH 0y TUPEKIUOHHBIE YTJIbI:

0, — JUPEKIIMOHHBIA yroa Hanpasienus 113 7 — [13 8; 6epercs B cOOTBETCTBUM ¢ MUPPOM U

(dbaMunen CTy/IeHTa — TaK ke, Kak | B 3aJjaHuu |; TaKuM 00pazoM, 0, = O4p;
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On — JUPEKUUOHHBIM yron ctopoHsl [I3 19 — II3 20; anga BceX CTYAEHTOB NMPUHUMAETCS
PaBHBIM JIMPEKIIMOHHOMY YTITy Ocp JuHuu CD, BeiurcieHHOMY B 3a1a4e 1.

Tak, B HameM mpumMepe o, = 0z = 29034,2 , Op=0Ocp = 40007,0 .

3. Ormerku mnyHktoB II13 8 TI3 19 pomxHBI OBITH W3BECTHBI U3 T'€OMETPHUUYECKOTO
HUBeNMpoBaHus. [Ipu BBIIONHEHUM K€ 3a/JaHus 3HadeHwe oTMmeTku [13 8 cremyer mpuHSTH
YCIIOBHO: KOJIMYECTBO IEJBIX METPOB B OTMETKE AOKHO OBITh TPEX3HAUHBIM YHCIOM, B
KOTOPOM KOJHMYECTBO COTEH METPOB PAaBHO €JIMHHUIIC, @ KOJIMYECTBO JECATKOB U €AMHUI] METPOB
COCTABJISIOT JIBE Mocieanue mudpsl mudpa cryaenra. B npobHoN 4acT OTMETKH (M, CM, MM)
CTaBSITCS T€ Ke MUQPPHI, YTO U B IEJIION YaCTH.

Tlpumep.
3yeB 85 229 129,129 m
HBanoBa 85 020 120,120 m
CoxonoB-Ocagunii 85 002 102,102 m
Pynnes 85100 100,100 m

Otmertka I13 19 ans Bcex cTyneHTOB npuHuMaeTcs Ha 3,282 M 6osbiie ormetku [13 8.
4. Ilpu cpeMKe ydacTka ObLIIM COCTaBJIEHbI a0pHCHI 31aHuil (CM. puc. 3, a, 0).

v

6) Auwus -1

K"H
ﬁ SN,

25005 F——

Aunur |- 038

A
W

198,20 |-————

172,00

i

Puc. 3. AGpuchl CbeMKH 3/1aHUIH.
3aoanue 3. O6padoTKa BeIOMOCTH BHIYUCIEHUS] KOOPIAHMHAT BEPIIMH TEOI0JUTHOIO X0/a.

VYBsa3ka yriioB xoaa. 3HaueHUs M3MEPEHHBIX YIJIOB 3alMCHIBAIOT B rpady 2 BEAOMOCTH
BBIYUCIIEHUsS] KOOpAMHAT (cM. Tabu. 2). B rpade 4 3anuchBaroT U MOJYEPKUBAIOT MCXOIHBIN
JUPEKIIMOHHBIN YTOJI 0, (Ha BEpXHEW CTPOUYKE) U KOHEUHBIN AUPEKIIMOHHBIN yroJ Oy (Ha HIKHEN
cTpouke). Beraucisaior cymmy By, M3MEpeHHBIX YrioB Xoja. OnpenensioT TeOpeTHYECKyIo
CyMMY YTJIOB:

SBr= o — o + 180N,
r7ie N — YKCII0 BEPILUH XOa.
HaxonaT yrioByro HEBS3KY:

fy = XBup — TPs

Ecnu HeBsi3Kka fg He nIpeBbIIIaeT JOMycTUMON BETHYMHBL
anon =+ 1 \/na

TO €€ paclpeseNIaioT ¢ 0OpaTHBIM 3HAKOM IIOPOBHY Ha BCE YIJIbI X0/1a C OKPYTJICHUEM 3HaYeHUI
MOMPABOK JI0 JIECATHIX Aosied MUHYT. VcrpaBiieHHbIE 3TUMHU MOMpPaBKaMH YIJIbl 3alIMCHIBAIOT B
rpady 3 Benomoctu. CyMMa HCIIPABICHHBIX YTIJIOB IOJKHA PABHATHCS TEOPETHUECKOM.

BblunciieHHe TUPEKIMOHHBIX YIJIOB CTOPOH X01a. [1o ucXxoqHOMy TUPEKIIMOHHOMY YTy
0, ¥ UCIIPABJICHHBIM 3HAYEHUSAM YIJIOB 3 xoja mo ¢opmyse JUIsl MPaBbIX YITIOB BBIYUCISIOT
JUPEKLIUOHHBIE YITIBI BCEX OCTAIBHBIX CTOPOH: OUPEKYUOHHBIU Y207 NOCAeOVIOuel CmopoHbl
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pasen OUPEeKYUOHHOMY Yely npeovloyujeli CmopoHsl nawc 1 80" u MUHYC npasvlil (UCHPABIEHHbI)
Yeon xo0a, 0b6pazo8anHblil SMUMU CIOPOHAMU.
Ipumep.
Oz 8.1 = 0o + 180 - Prizs = 29'34,2 + 180 + 360° - 330'58,9 = 238'35,3 .

Jliss  KOHTpOJST BBIYMCICHHSI JUPEKIMOHHBIX  YIJIOB  CIIEAyeT HAWTH KOHCYHBIH
JUPEKIMOHHBIM yrol on 1O IUPEKIHMOHHOMY YIIY Oy - 3 19 HOCJHEIHEH CTOPOHBI U
UCTIPABICHHOMY YTIY Py 19 IpH BepiuHe [13 19: .

on= o —m3 19 + 180 - B3 10.
OTO BBIYMCIIEHHOE 3HAUYEHUE Oy JOJKHO COBMACTD C 33JJaHHBIM AUPEKLIMOHHBIM YTJIOM Oip,

Bbiunciienue mnpupameHuii koopauHart. IlpupaimieHuss KOOpAMHAT BBIYUCISIOT IO
dbopmynam:

Ax=dcosa; Ay=dsina.
TaK e, Kak B 3a7aue 2 3a1aHus 1.

Brrunciennsie 3HaUeHUS TpUpameHuii Ax u Ay BBIITUCHIBAIOT B Tpadsl 6 U 7 BEAOMOCTH C
TOYHOCTBIO JIO COTBIX JOJE€W MeTpa. 3HAKM NpUpAIEHUN yCTaHABIMBAIOT B 3aBHCHUMOCTH OT
3HAKOB COS @ 1 SiN .. CKJIapIBAIOT BCE BHIYMCICHHBIC 3HAUCHUS AX U A Y, HAXO/Is1 MPAKTUIECKUE
CYMMBI IPUPALIEHUN KOOPIUHAT ) Axpp U Y AYpp,.

Haxoxnenue a0COIIOTHONH M OTHOCHTEJbHOW JIMHEHHBIX HEBA30K XO04a; YBS3Ka
npupaimeHnii koopauHat. CHauana BEMUCISIOT HeBs3KH fy 1 fy B mpupamennsax xoopaunar mo
ocsIM X U Y:

fx =2 Axup - 3 Ay, fy =2 AYup- X Ay,
€ Y, AXr = Xgon — Xuas U 2 AYr = Yxon — Ynas TEOPETHUECKHE CYMMBI MPUPAILIEHUN KOOPIMHAT,
BbIUKCIISIEMbIE KaK pa3sHOCTU alOcuucc U opauHar koHeuHou I13 19 u nawanbnout 113 8 Touex
xoJ1a.
Ipumeuanue. KoopinHaThl Ha4aJIbHOM M KOHEUHOM TOYEK XOJa MPEABAPUTEIbHO 3alUChIBAIOT B
rpadax 10 u 11 BeqoMOCTH ¥ TOTYEPKUBAFOT.

AGcomoTHYI0 THHEHHYI0 HeBA3KY fy X0ma BEMUCIAIOT 10 hopMmyiae

Y 3aMKMCBIBAIOT C TOYHOCTBIO JIO COTHIX J0JIEH METpa.

OrHocutensHas nuHeiHas HeBs3ka f, /P xoma (P — cymma nimmH cTOpoH X071a) BBIpaXaeTcs
poCTOi ApoObI0 ¢ equHUIEH B unciutene. Eciu oTHOcUTeNbHAs HEBA3KAa OKAXKETCS MEHBIIEe
nomyctumort 1/2000, To mHeBs3km fy u fy pacmpenenstor, BBOAsS TONpaBKH B BBHIYHCICHHBIC
3HAUEHUs MNpupanieHud koopauHaT. IlompaBku B mpupamieHus paclupeacssioT MOpsIMo
MPOMOPIMOHAIIBHO JUIMHAM CTOPOH XOJa, 3almucaHHbIM B Tpade 6, U BBOIIT CO 3HAKOM,
00paTHBIM 3HaKy COOTBETCTBYIOIIEH HEBS3KU. 3HAUEHUS MOMPABOK OKPYTIISIOT 0 COTHIX JOJEH
MeTpa W 3alHiChIBAIOT B BEAOMOCTH HaJl COOTBETCTBYIOIIUMH IPHUPAIICHUSIMH, CIEIS 3a TEM,
4TOOBI CyMMBI TNONPaBOK B Ax M Ay paBHSUIMCH HeBsA3ke cooTBercTBeHHO f, mmu fy ¢
MIPOTHUBOIIOJIOKHBIM 3HaKOM. VcripaBieHHbIe MPUpAIICHHs 3aMChIBAIOT B Tpadsl 8 U 9; cyMMBbI
WCIIPABIEHHBIX MPUpPAIIEHUH KOOPAUHAT JOKHBI ObITh paBHBI COOTBETCTBEHHO Y Ax; 1 ) AY;.

IIpumeuanue. Tlpumepsl B 3amaHuu 1MoA0OpaHbl Tak, 4ToObl HeBs3Kka f, /P momyuanacs
nomyctumoi. Eciu ata BennumHa okaxkercs Oounbine 1/2000, 3HAYUT B BBIYUCICHUSX JOMYIIEHA
omuoKa.

Boruucienne koopaMHaT BepiMH xoAa. KoopauHaTel BEpIIMH XO4a MONIYYalOT MyTeM
MOCJIEIOBATEILHOTO QJIreOpPandecKoro CIOKEHHS KOOPIAWHAT MPEIBIIYIINX BEpIIUH XoAa ¢
COOTBETCTBYIOIIMMU UCIPABICHHBIMU MPUPALICHUSIMU:

X1 =xm 8+ Axmz -1y Xu=x1 + Axj_yy HT.A.
KoHTposiem npaBuIbHOCTH BBIYUCICHUN SBISIOTCS TIOyUeHUeE o hopMyiaM
xm1o=xm+ Axirmz 19, Ymz 19 = Y + AYin-m3 19
KOOpauHAT KoHeuHoi Touku [13 19 xona.

5.6 Bonpocsl k 3a4ety
1. IIpeamer, ienu U 3a1a49 T€Oe3UH, Tonorpaduu U Kaprorpadum.
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2. CoBpeMeHHBbIE MPeJICTaBICHUs 0 GUrype U pa3mMepax 3eMIIH.

3. Buapl MmacimtaboB, cHCTEMBI KOOPJIMHAT U BBICOT.

4. Tlomarue o reorpadpuyeckux u Tomorpaduyecknx kaprax. Buapl, cBoiicTBa H
HazHayeHue. Knaccudukanuu kapr.

5. MaremaTtnueckasi ocHoBa kapT. Kaprorpaduyeckue mnpoexuuu. Tomorpaduueckue
IUTaHBI.

6. Pasrpapxka w HOMeHKIaTypa Tomorpaduueckux KapT. YCJIOBHBIE 3HAaKH
TonorpaduuecKux KapT U miaHoB. M3o00paxkenue penbeda.

7. llpuHUUWOB OpraHW3alMy ChEMOYHBIX paboT. [ocymapcTBeHHas Treoe3uyecKas
IUIAHOBAsl U BBICOTHASI CETH.

8. 'eone3nueckue cetu cryiienus. [l1aHoBbIE U BEICOTHBIE ChEMOYHBIE CETH.

9. YrioBbIe U3MepeHus, CriocoObl U3MepeHus yriioB. Teomonut. Y CTpoCTBO U MTOBEPKH.

10. JIunelinple n3mMepeHusl.

11. TeomonutHast cpréMmKa, Ha3HaueHHe W oOnacTh npumeHeHus. [loneBble M3MepeHus,
KaMepaibHasi 00paboTKa.

12. Cnioco6s! HUBenupoBaHus. HuBenupsl, yCTpONHCTBO, HA3HAUEHUE, IOBEPKHU.

13. TaxeomeTpuueckas CbEMKA.

14. Men3ynbHas CbEMKA.

15. I'nazomepHas cb€MKa U 6apoOMETPUUYECKOE HUBEITUPOBAHUE.

16. Aspodorochémka, ocHOBHBIE ATambl. KocMochéMKa.

17. 'eone3nueckasi OCHOBA I€0JIOT0-Pa3BEIOYHBIX padOT.

18. Tonorpaduueckas 0OCHOBA I'e0J0ro-pa3BeOYHBIX padoT.

19. IlpsimMas reoge3nyeckas 3aaaya.

20. O6parHas reoje3nyeckas 3aaayva.

21. CiocoObI CbEMKH TOAPOOHOCTEH P TEOTOTUTHON ChEMKE.

22. Ilepenecenue TOUYKH € IPOEKTa B HATYPY.

23. [lepenecenue pacCTOSIHUS C IPOEKTa B HATYPY.

24. Ilepenecenue B HATypy MPOEKTHOTO TOPU3OHTAIBLHOTO YTIa.

25. Ilepenecenue B HaTypy TOYEK C IPOEKTHBIMU BBICOTHBIMU OTMETKAMHU

-13-



TEXHOJIOTUYECKASA KAPTA JTUCIHUIIJIMHBI
OCHOBHAS OBPA3OBATEJIBHAS ITPOI'PAMMA

npopuiab I'eopusuka

05.03.01 I'eostorus

(xon, HampaBIeHUE, MPODUITH)

TEXHOJIOI'NMYECKASA KAPTA

Mudp mucuurmmmast o PYTI

| B1.B.O/1.8

Jucuunimxa

I'eoe3us ¢ ocHOBaAMHU KOCMOAIPOCHEMKHU

Kypc

2 |cemectp |3

Kadenpa

TOPHOIO J1eJ1a, HAYK 0 3eMJjie M MPUPOA000yCTPOCTBA

@®.1.0. npenogaBarensi, 3BaHUE,
JIOIKHOCTE

JIbiTkMH BuTaauiit AHapeeBrY, KaH/1.re0J1.-MUHepAa.
HAYK, I0LeHT Kadeapbl TOPHOIO Aejia, HAYK 0 3emJie
H IPUPOI000YCTPOIiCTBA T

O6m1. Tpymoemkocth, yac/3ET \ 7212

Kou-Bo cemecTpoB \1\ dopma KOHTPOJIS 3auer

HKO6IJ.I./T€K. cem. ‘16/16 []~_[P/CM06H.I./T€K. ceM. " ‘ -HBO6H1./T6K. ceM.

‘32/32 ‘CPC06H.I./TGK. ceM. 24/24

Komnerenuun o0yuaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS TMCUMILIUHBI:
- TOTOBHOCTh K pab0Te Ha COBPEMEHHBIX TMOJEBBIX U JIA0OPATOPHBIX TI'€OJIOTHYECKHX,
reo(pU3NIEeCKIX, TCOXUMUICCKUX MMPUOOPAX, YCTAaHOBKAX U 000pyIOBaHUH (B COOTBETCTBUU C

HanpasJIeHHOCTEIO (mpoduiem) mporpammel Oakanaspuara) (ITK-5).
Kon ¢opmupyemoii KoanuecrBo MaxkcumaJjbHoe Cpok
Copepxanue 3a1aHUs .
KOMIICTCHI MU MEpONpUATHH KOJIMYeCTBO 0aJ1J10B nmpeaoCcTaBJICHUs

Beoownwtii onok

He npexycmorpen |

Ocnoenoil 010K

TabopaTopnas paboTa.
IIK-5 'Y CTHEII ompoc Ha 1 2 B tedenue cemectpa
MOHMMaHKUE TEPMUHOB
[K-5
Pewenue 3anay na 3 15 B tedenue cemectpa
MabopaTOPHBIX 3AHITHIX
K-
° /labopatopuas pabora, N 1 5 B Teuenue cemectpa
Jloknan ¢ npezeHTanuei
[K-5 JTaGopatopHast paboTa. 1 5 B reueHie cemectpa
Pedepar
[K-5 JTaGopatopHast paboTa. 3 30 B reueHie cemectpa
KonTtponsHas pabota
[K-5 JTaGopatopHast paboTa. 3 3 B reueHie cemectpa
I'pynnosas juckyccust
Bceero: 60
Bompoc 1 20
3auer Borpoc 2 20 o pacniucanuio
Bcero: 40
Hroro: 100
JHonoanumensuuiit 010K
[MoaroroBka ONOPHOTO KOHCIIEKTa 5 Mo COrIACOBAHUIO C
K-S [ToaroroBka rioccapus 5 npernoiaBaTenemM
Bcero: 10

[lkana ouneHWBaHUA B paMKax OaJutbHO-peifTmHroBoi cuctemMbl MAIY: «2» - 60 GamutoB u Mmenee, «3» - 61-80
6aioB, «4» - 81-90 6amnoBs, «5» - 91-100 6ayI0B.
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