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1.IlosicHMTE/IbHASA 3aNIHCKA

PabGowas mnporpamma 1o ydyeOHoMy mnpeamery "l'eomerpus”" paspaboraHa Ha OCHOBE
denepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTa OCHOBHOI'O OOLIEro 0Opa3oBaHMI,
YTBEP)KJECHHOTO TpuKa3oM MuHHcTepcTBa oOpazoBaHus W Hayku Poccuiickoit ®enepanuu ot 17
nexadps 2010 r. Nel897 (manmee - ®I'OC HauvanbHOTO 00IIEr0 0Opa3zoBaHus) ¢ ydeToM [IpumepHoi
OCHOBHOW 00pa30BaTeNbHOW MPOTrpaMMbl HAYAJIBHOTO 0O0Iero oOpa3oBaHUs, TpPeOOBaHWA K
pe3yabTaTaM OCBOECHUSI OCHOBHOM 00pa3oBaTeIbHOM POrpaMMmBbl.
H3yuenue ceomempuu 6 00pazoeamenbHbvIX YUPesHCcOCHUAX OCHOBHO20 00uie20 00pa3o06anus
HANpPaeneno Ha O0CMuUMICeHUue CIeOYIOUUX yeneil:

e OBJIAZICHUE CHCTEMON MaTeMaTHYECKUX 3HAHUH U YMEHHUN, HEOOXOAUMBIX TSl IPUMEHEHHUS 5
IIPAKTUYECKOMN EATEIIbHOCTH, U3Y4YEHUS CMEXHbIX JUCLUUIUINH, TPOJOKEHHs] 00pa30BaHus;

e HHTEIUIEKTYyaJIbHOE pa3BHUTHE, (OPMUPOBAHNE KAYECTB TUYHOCTH, HEOOXOAUMBIX YEIOBEKY IS
IIOJIHOLEHHOM JKU3HU B COBPEMEHHOM OOILECTBE, CBOMCTBEHHBIX MAaTEMAaTHUECKOM
JESTEIbHOCTH: ICHOCTH ¥ TOUHOCTH MBICIIM, KPUTUYHOCTU MBILUIEHUS, UHTYULIUH,
JIOTUYECKOTO MBIILIJIEHHS, 3JIEMEHTOB AJITOPUTMUYECKON KYJIBTYPBI, IPOCTPAHCTBEHHBIX
MIPEICTABICHH, CIOCOOHOCTH K TIPEOI0JICHUIO TPYTHOCTEH:

e (hopMupoBaHHEe IPEACTABICHUN 00 HJIESX U METO/IaX MAaTEMAaTUKN KaK YHUBEPCAIBbHOTO SI3bIKA
HayKH U TEXHUKH, CPEACTBA MOJIEIUPOBAHNUS SBJIECHUI U ITPOLIECCOB;

e BOCIMTAHUE KYJIbTYphl JMYHOCTH, OTHOILEHHS K MaTEMAaTUKE KaK K 4aCTH 00LIeueI0BeUeCcKOil
KYJIbTYpbI, UTpatoIIel 0CO0YIO poJib B OOIIIECTBEHHOM Pa3BUTHH.

OOu1ue nenu Kypca reoMmeTpun 7-9 kiaccos

[TpakTryeckas 3HAYMMOCTbH HIKOJIBLHOTO Kypca TeOMETPUH 00YCIIOBIIEHA TEM, YTO €r0 OOBEKTOM
SBJISIIOTCSI IPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUECTBEHHbIE OTHOLLEHHSI IEHCTBUTEILHOIO MUPA.
I'eomeTprueckas moAroToBKa HE0OX0MMa JUIsl IOHUMaHUS PUHIUIIOB YCTPOICTBA U UCIIOJIb30BaHUs
COBPEMEHHOW TEXHHMKH, BOCIIPUATHS HAyUYHBIX U TEXHUYECKUX IIOHATUN U uael. Maremaruka
SBJIETCS S3bIKOM HaYKU U TeXHUKH. C €€ OMOIIbIO MOJEIIUPYIOTCS U U3Y4al0TCs SBJICHUS U
IIPOLIECCHI, IPOUCXOSAIINE B IIPUPOJIE.

I'eomeTpus BIsSETCS OJHUM U3 ONOPHBIX MIPEIMETOB OCHOBHOW LIKOJIBI: OHA OOECIIeUnBaeT U3yuyEHUE
IPYTUX JUCLUIUIMH. B epByro odepenb 3T0 OTHOCUTCS K IIPEIMETaM €CTECTBEHHO-HAYYHOIO LIUKJIA, B
YaCTHOCTH K (u3uKe. Pa3BuTHE TOTHYECKOTO MBIIUICHUS YYAIIUXCS TIPH 00yYEHUN TEOMETPUHT
CIIOCOOCTBYET YCBOEHHIO IPEIMETOB I'YMaHUTAapHOro LukJia. [IpakTnyeckue yMeHus 1 HaBbIKU
reOMETPUUYECKOT0 XapakTepa He0OX0UMBI JUIsl TPYAOBOM AEATEIbHOCTU U MPOo(ecCHOHATBLHON
MIOATOTOBKH LIKOJIBHUKOB.

Pa3BuTHe y ydyamuxcs npaBuiIbHBIX MPEACTABIECHUIN O CYITHOCTH U MPOUCXO0XKIEHUN N'€OMETPUUECKIX
a0CcTpakluii, COOTHOLIEHNH PeaIbHOTO U MJI€AJIbHOTO, XapaKTepe OTPaKEHUSI MaTeMaTHYeCKOM
HAyKOH SIBJICHUH U IIPOLIECCOB PEANbHOr0 MUpa. MecTo reOMeTpun B CUCTEME HAayK U POJIN
MaTeMaTHYeCKOro MOJIEIMPOBAHNUS B HAYYHOM MTO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
Hay4YHOTO MUPOBO33PEHMSI YUALIUXCS, & TaKXKe (POPMUPOBAHUIO KAYECTB MBIIIIEHUS, HEOOXOAUMBIX
JUIs aflanTalii B COBPEMEHHOM MH(POPMALMOHHOM OOIIIECTBE.

TpeOyst OT ydamuxcsi YMCTBEHHBIX M BOJIEBBIX YCHUJINM, KOHIIEHTPALUN BHUMAHUS, aKTUBHOCTH
Pa3BUTOr0 BOOOPaKEHUS], FEOMETPHS pa3BUBAET HPABCTBEHHBIE YEPThI IMUHOCTH (HACTOHYHUBOCTb,
L[EJIeYCTPEMIEHHOCTh, TBOPUECKYIO aKTUBHOCTh, CAMOCTOSTEIbHOCTh, OTBETCTBEHHOCTD, TPYA0II00HE,
JUCLUIUIMHY U KPUTUYHOCTh MBIIIJICHHS) 1 YMEHHE apryMEHTHPOBAHO OTCTauBaTh CBOU B3TJISA/IbI U
yOexXaeHM s, a TAaKXKe CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEJIbHbBIE PEIICHHUS.

I'eomeTpus CyIIECTBEHHO pacIIUPSET KPYro30p Y4aIUXCsl, 3HAKOMS UX C MHAYKIMEH U AeTyKIUEH,
000011eHeM U KOHKpEeTH3aluell, aHaIu30M U CHHTE30M, KilaccuuKalyen 1 cucreMaTu3aluen,
abcTparupoBaHueM, aHAJIOTHEH. AKTUBHOE HCIIOJIb30BaHHE 33a]a4 Ha BCEX dTanax yueOHOro mpoiecca
pa3BHUBaET TBOPUYECKUE CIIOCOOHOCTH IIKOJIbHUKOB.

[Tpu oOyuennu reomeTpun (HOPMUPYIOTCS YMEHUS U HABBIKM YMCTBEHHOT'O TPYy/a — IJITAHUPOBAHUE
cBOEH paboThl, MOUCK PAI[MOHATIBHBIX ITyTeH €€ BBIMOIHEHH, KpUTHYECKas OlleHKa pe3yabTaToB. B
nporecce 00y4eHUs: TeOMETPUH IKOJIBHUKH JOJDKHBI HAYYUTHCS M3J1araTb CBOU MBICIIH SICHO U



MCYUEPIIBIBAOIIE, JAKOHUYHO U EMKO, TPHOOPECTH HABBIKU YETKOTO, aKKYPaTHOTO U TPAMOTHOTO
BBITIOJTHEHUSI MaTeMaTUYECKUX 3anuceil. BakHeinen 3agadeil MKoJIbHOTO Kypca Fr€OMETPUH SIBISETCS
pa3BUTHE JOIMYECKOTO MBIIIICHHS ydamuxcs. CaMu 00bEKThl FTeOMETPHUUECKUX YMO3AKIIOUEHUH 1
IIPUHATHIE B TEOMETPUH MPaBUIIa UX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHHUIO YMEHUI
00OCHOBBIBATh U JOKA3bIBATh CYXICHUS, IPUBOJUTH YETKHE ONPEACIICHUS, PAa3BUBAIOT JIOTHUECKYIO
MHTYHLIHIO, KPATKO W HaIIAJHO BCKPBIBAIOT MEXAHNU3M JIOTHYECKUX ITOCTPOCHUM U y4aT UX
IIPUMEHEHHUIO.
Tem cambIM reoMeTpus 3aHUMAET Beylllee MECTO B (POPMUPOBAHUM HAYYHO-TEOPETHUECKOTO
MBILUICHUS IIKOJILHUKOB. PacKpbIBasi BHYTPEHHIOI TapPMOHHMIO MaTEMAaTUKU, (OPMUPYS TOHUMAaHNE
KpacoThl M U3SIILECTBA MAaTEMAaTHUECKUX PACCYKIEHUH, CIIOCOOCTBYsI BOCIIPUATHIO T€OMETPUUYECKIX
(bopM, YCBOCHHIO MOHATHS CHUMMETPUHU, TE€OMETPHUSI BHOCUT 3HAUUTENIbHBINA BKJIA] B 3CTETHYECKOE
BOCNUTaHKE yyamuxcs. E€ nuzyuenue pa3BuBaeT BOOOpakKeHUE IKOJIbHUKOB, CYIIECTBEHHO
o0oramaer u pa3BUBAET X MPOCTPAHCTBEHHBIE MPEICTABICHHS.

2.001mas xapakTepucTuKa Kypca
B kypce yCII0BHO MOKHO BBIJEINTS CIECAYIOLIUE COEpKaTelIbHble IMHUM: «Harmsaanas reomerpusy,
«I"'eomerpuueckue Gurypsi», «M3mepeHne reoMmeTpuuecKux Benuunn», «Koopaunarey», «Bekrops»,
«Jloruka u MHOKECTBa», «I'€OMETPHUS B UCTOPUUECKOM pa3BUTUN». MaTepua, OTHOCSIIMICS K TMHUU
«HarnsaHas reomerpus» (31€MEHTHI HAIJIAJHON CTEPEOMETPHUH) CIIOCOOCTBYET Pa3BUTHIO
IIPOCTPAHCTBEHHBIX MPEJICTABICHUN yJallluXcsl B paMKax M3ydeHus mianuMmerpuu. Coaepxanue
paszznenoB «I'eomerpuueckue Gurypsi» u «M3mepeHne reoMeTpuueCKUX BETMYMHY HALlEIEHO Ha
MOJTyYeHNE KOHKPETHBIX 3HAaHUH 0 TEOMETPUIECKOi (PUrype Kak BayKHEWIIel MaTeMaTHIeCKOM
MOJIEJIH JUJISl ONIMCAHUs OKpY»karolero mupa. CucreMaTH4eckoe U3y4eHHUE CBOMCTB F€OMETPUUECKHUX
(Guryp MO3BOJIHUT Pa3BUTh JIOTUYECKOE MBIIUICHNE U ITOKA3aTh IPUMEHEHHE ITHX CBOHCTB IPH
pELIEHNN 3aa4 BBIYUCIUTEIBHOTO U KOHCTPYKTUBHOI'O XapaKTepa, a TAKXKe NPaKTUYECKUX.
Marepuain, OTHOCSIIMICS K COLepKATENbHBIM TUHUAM «KoopauHaTe» U « BEKTOpBI», B 3HAYUTEIBHON
CTEIEHHU HECET B ce0e MEeXITPEIMETHbIE 3HaHUS, KOTOPbIE HAXO/AT IPUMEHEHHE, KaK B Pa3IMUHBIX
MAaTE€MaTHYECKUX JTUCLHHUIIINHAX, TAK U B CMEXHBIX IIpEAMETAX.
Oco6eHHOCThIO TMHUY «JIOTHKa U MHOXKECTBa» SIBJISIETCS TO, YTO IPEACTABICHHBIN 3/1eCh MaTepuall
MIPEUMYIIIECTBEHHO U3y4aeTcCsl IPU PACCMOTPEHUH PA3JIMYHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMMA
MaTepHall HallelIeH Ha MaTeMaTH4YeCKOe pa3BUTHE ydyalluxcsl, GOpMUPOBAHUE Y HUX YMEHHsI TOUHO,
CKaTo U SICHO U3JIaraTh MBICIIM B YCTHOW M IMCbMEHHOM peyH.
Jlunus «['eomMeTpust B HCTOPHUUECKOM PA3BUTUM» MIpeIHa3HaueHa /i (POpMUPOBAHUS IPECTaBICHUN
0 F€OMETPHH KaK 4aCTH Y€JIOBEUECKOM KYJIbTYpHl, U 0OIIEro pa3BUTHS IIKOJIbHUKOB, ISl CO3aHUS
KYJIBTYPHO-UCTOPUYECKOI cpeibl 00yUeHHs.

3. MecTo npeaMeTa B y4eOHOM IIaHe
B coorBercTBUM € y4eOHBIM IUIAHOM Ha H3YYEHHMsS] TE€OMETPUU CTYNEHH OCHOBHOTO OOIIEro
obpazoBanus orBoauTcs 204 yaca, B ToM uucie B 7 kiacce 68 yueOHBIX 4acoB U3 pacyeTa 2 y4eOHbIX
yaca B HEJIENo, B 8 Kilacce 68 yueOHBIX 4acOB U3 pacyeTa 2 yuyeOHBIX 4aca B HeJeno, B 9 kiacce 68
y4eOHBIX 4acoB U3 pacyeTa 2 yyeOHBIX Yaca B HEIEIIIO.

4.JIu4HOCTHBbIE , MeTANIPEIMETHbIE U MPeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI Kypca reomeTpun 7-
9KJIaCChI

[Tporpamma obecrieunBaeT JOCTIKEHHE CIEAYIONINX PE3yIbTaTOB OCBOCHHS 00pa30BaTeIbHON
MPOrpaMMbl OCHOBHOT'O 00OIIIET0 00pa30BaHHUS:
JIUYHOCMHbLE:

1. dopmupoBaHUE OTBETCTBEHHOTO OTHOIICHHS K YICHHIO, TOTOBHOCTH U CIIOCOOHOCTH,
00yJaronuxcst K CaMOPa3BUTHUIO M CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMH K OOYUICHHIO U
MO3HAHUIO, BRIOOPY JaNbHEHIero oopa3oBanus Ha 6a3e OPUEHTUPOBKHU B MUpe Tipodeccuit u
npodeccnoHaNbHbIX TPEANOYTEHUH, 0CO3HAHHOMY ITOCTPOCHUIO UHIUBUIYaTbHON
00pa30BaTeNbHON TPACKTOPUH C YIETOM YCTOWYMBBIX MTO3HABATEILHBIX HHTEPECOB;



2. (dopMupoBaHHE LEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOHN NMPaKTHUKH;

3. (dopMupoBaHrEe KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUU U COTPYIHHUYECTBE CO
CBEpCTHUKAMM, CTapIIUMH U MIIAJIIUMH B 00pa30BaTe/IbHON, OOIECTBEHHO MOJIE3HO,
y4eOHO-HCCIIEI0BATENIBCKOM, TBOPUECKOM U APYTrUX BUAAX JIEATEIHLHOCTH;

4. yMeHHue SICHO, TOUHO, TPaMOTHO U3J1araTb CBOM MBICJIM B YCTHOW U MMCbMEHHOH peun,
IIOHUMATh CMBICJI IIOCTABJIEHHOMN 3aJ]au, BBICTpauBaTh ApIyMEHTAIUIO0, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEDHI;

5. KPUTUYHOCTH MBIIIJIEHMS], yMEHHE PACIIO3HABATH JJOTUYECKH HEKOPPEKTHBIE BbICKA3bIBAHMSI,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

6. KpeaTMBHOCTb MBILUICHUS, MHUIIMATUBY, HAXOJYUBOCTb, aKTUBHOCTH IIPH PELLICHUN
reOMETPHUECKUX 3a]ay;

7. yMEHHE KOHTPOJHMPOBATH MPOLECC U PE3YNIbTAT YUeOHON MaTeMaTUYeCKO IeATeIbHOCTH;

8. cnocoOHOCTh K AMOLMOHAILHOMY BOCIPHUATHIO MAaTEMaTHYECKUX 0OBEKTOB, 3a/]1a4, peIICHUl,
pacCyXIEHHUI;

Memanpeomemuole:

1) ymeHHe caMOCTOSTENBHO JIAHUPOBATh AIbTEPHATUBHBIE IIYTH JTOCTHXKEHUS LIEJIeH, OCO3HAHHO
BBIOMpPATh Hanbosee 3P HEeKTUBHBIC CIIOCOOBI PEIICHHS YYEOHBIX 1 MTO3HABATEIbHBIX 3a1a4; 2) YMCHHE
OCYILIECTBISATH KOHTPOJIb IO PE3YJIbTATy U MO CIIOCO0Y AEHCTBUS Ha YpOBHE IIPOU3BOIBHOIO
BHUMAaHMs U BHOCUTbh HEOOXOAUMBbIE KOPPEKTHBBI;

3) yMeHue aIeKBaTHO OLIEHUBATh NPAaBUJIBLHOCTD WM OLIMOOYHOCTh BBINOJIHEHUS yueOHOW 3a/1auu, €€
O00BEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXHOCTH €€ pelleHMs;

4) 0CO3HAHHOE BJIAJICHUE JIOTHICCKUMU JICHCTBUSAMU OIPEACIICHUS TIOHATHI, 0000IICHMSI,
YCTaHOBJICHHs aHAJIOTUH, KJIacCU(UKALMU Ha OCHOBE CaMOCTOSATEJILHOTO BEIOOpA OCHOBAHUH U
KpUTEPUEB, YCTAHOBJIEHUS POJIOBUIOBBIX CBSI3EH;

5) yMeHH€e ycTaHaB/IMBaTh IPUUYMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTh JOIMUYECKOE PacCyXkIEHHE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, I€AYKTUBHOE U 110 AHAJIOTUH) U BBIBOJIBI;

6) yMeHMe co3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA, MOJIEIH U
CXEMBI JIJIs pelleHts y4eOHbIX U M03HABAaTEIbHBIX 3a1a4;

7) yMEeHHE OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIILHOCTh C YUUTENEM U
CBEPCTHHKAMH: OTIPENEISTD LN, pAaCTIPEACITh (YHKIIUU U POIM YIACTHUKOB, OOIIINE CTIOCOOBI
padoTHI;

8) yMeHue paboTaTh B IpymIe: HaXOIUTh O0IIee pellieHne U pa3pemiath KOH(QIUKTH HA OCHOBE
COIJIACOBaHUS MO3UILUHI 1 y4éTa HHTEPECOB; CIyIaTh NapTHEPA; GOPMYIHPOBAThH, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE;

9) popmupoBanue 1 pa3BUTHE y4eOHON U OOIENOIb30BATENBCKONH KOMIIETEHTHOCTH B 00J1aCTH
WCIIO0IB30BaHUsI HH(POPMAIIMOHHO ~-KOMMYHHKaIMOHHBIX TexHosoruil (MK T-koMreTreHTHOCTH);

10) popMupoBaHue nepBoOHaYAIBHBIX MPEICTaBICHUI 00 HAEIX U 0 METOJaX MaTeMaTUKH Kak 00
YHUBEPCATbHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJCINPOBAHMUS SIBIIEHUIN U MPOIIECCOB;

11) ymeHue BUIeTh MaTEMaTUYECKYIO 3alauy B KOHTEKCTE MPOOIEMHOM CUTyallMM B APYTHX
JTUCHUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

11) ymMeHne HaxXoUTh B PA3IMYHBIX HICTOUHUKAX HHPOPMALIHIO, HEOOXOIUMYIO JIJIsl peIlIeHUs
MaTeMaTHYeCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHON (hopMe; IPUHUMATh PELIEHUE B YCIOBUIX
HEMOJHOM U N30BITOYHOM, TOUHON M BEpOSATHOCTHON MH(OpMaIumy;

11) ymeHue noHUMaTh M UCIIOJIb30BATh MaTEMATHUECKHUE CPEJICTBA HATJISAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) ISl WIUTIOCTPALlUH, HHTEPIpETalli, apryMEeHTaluH;

12) ymeHue BBIABUTATh TUIIOTE3BI IPY PEIICHUH YISOHBIX 33/1a4 ¥ IIOHUMAaTh HEOOXOJMMOCTh UX
IIPOBEPKH;

13) ymeHue npuMeHsTh HHAYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI pacCyK/I€HUN, BUACTh pa3IMuHbIe
CTpaTeruy peleHus 3a1a4;

14) noHMMaHue CYIIHOCTH alTOPUTMHUYECKUX MPEANUCAHUN U YMEHUE eHCTBOBATh B COOTBETCTBHUH C
MIPEUI0KEHHBIM aJITOPUTMOM;



15) ymeHue caMOoCTOSTEeTFHO CTAaBUThH II€NIH, BEIOUPATH U CO3/1aBaTh aJTOPUTMBI JJIsI PEIICHUS
Y4eOHBIX MAaTEMaTHYCCKUX TIPOOIIEM;

16) ymeHue MIIaHUPOBATh U OCYIIECTBIIATH IeATEIHHOCTh, HAMPABICHHYIO HA PEUICHHUE 3a/1a4
UCCIIEIOBATEIILCKOTO XapaKTepa;

npeomMemuule:

1) oBnaseHre 6a30BBIM IMOHATHIHBIM AIIIAPATOM 10 OCHOBHBIM pa3JieliaM COACPIKaHus;
MIPEJICTaBICHHE 00 OCHOBHBIX M3YYaeMbIX MOHATHUAX (UHCII0, TeOMEeTpUUecKas (purypa, BEKTop,
KOOP/IMHATHI) KaK BAKHEHIITNX MAaTEeMaTHUYECKUX MOJIEIISX, TO3BOJISIOIINX OMMCHIBATh U U3yYaTh
pealIbHBIC MPOIIECCHI U SIBICHUS;

2) ymeHue paboTaTh C FTCOMETPUICCKUM TEKCTOM (aHAJTM3UPOBATh, U3BJICKATh HEOOXOIUMYIO
nH(OpPMAIINIO), TOYHO U TPAMOTHO BBIPAKATh CBOYM MBICIIY B YCTHOM M MUCbMEHHOW pedH ¢
PUMEHEHHEM MaTeMaTHYECKOW TEPMUHOJIIOTUU ¥ CUMBOJIMKH, UCIIOJIH30BATh PA3JIUYHBIC S3BIKU
MaTEMAaTHKH, IIPOBOJIUTH KIacCU(UKAINH, JTJOTHIeCKHEe 000CHOBAHHUS, JOKA3aTEIbCTBA
MaTeMaTHYECKUX YTBEPIKICHHIA;

3) oBlaJicHHEC HABBIKAMHU YCTHBIX, TUCHMEHHBIX, HHCTPYMEHTAIBHBIX BHIUMCIICHUN;

4) oBNaJiecHUE TEOMETPUICCKUM SI3BIKOM, YMEHHE UCIIOIB30BATh €T0 ISl ONMCAHMS TPEIMETOB
OKPY’KaroIIero MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX MPECTABICHUN U H300Pa3UTEIIbHBIX YMEHUM,
nprOOpEeTeHNE HABBIKOB TEOMETPHUECKUX MTOCTPOCHHUIA;

5) yCBOEHHUE CHCTEMAaTHISCKUX 3HAHUN O IJIOCKUX (PUTYpax U UX CBOMCTBAX, a TAK)KE HA HATJISTHOM
YPOBHE — O MPOCTEHINNX MPOCTPAHCTBEHHBIX TEJIaX, YMCHUE IPUMEHSTh CHCTEMATHYCCKHE 3HAHUS O
HUX JUISl pEIICHUS] TEOMETPUYSCKHUX M MPAKTUICCKUX 33]1aY;

6) yMEHHE U3MEPATh JJTUHBI OTPE3KOB, BEJIMYMHBI YTIIOB, HCIIOJIB30BaTh (POPMYJIBI JJIsi HAXOXKIACHUS
MIEPUMETPOB, IOl U 00BEMOB TEOMETPHUECKUX PUTYD;

7) yMeHHE IPUMEHSTh U3YUYCHHBIC TIOHSATHSI, PE3YJIbTAThl, METOJIbI JJIsl PEIICHUS 3a/1a4 MPAKTHUYECKOTO
XapakTepa | 3a/1a4 U3 CMEKHBIX JUCIHUILINH C UCIOJIb30BAaHUEM TIPHU HEOOXOIUMOCTH CIIPABOYHBIX
MaTepHaJIOB, KaJIbKYJISTOPA, KOMIIBIOTEPA.

5.Copep:xkanne Kypca

Harasanast reomerpus. Harnsigasle npesictaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: KyoO,
napauiesienure 1, mpu3Ma, nupamuia, map, cgepa, Konyc, nuiaunaap. M3odpaxenne
pocTpaHcTBEHHBIX (uryp. [Ipumeps! cedennii. MHororpanuuku. IIpaBuiibHble MHOIOIpaHHUKH.
[Ipumeps! pa3BEPTOK MHOTOIPaHHUKOB, IIWIIMHApPA U KOHYca. [loHaTne o0béma; enHULbI 00bEMA.
OO0BEM NMPsIMOYTOIBHOTO Mapauieenumnesaa, Kyoa.

I'eomeTpuueckue gurypsl. [Ipsmeie u yrasl. Touka, mpsimasi, TNOCKOCTb. OTpe30kK, ayd. Yroia. Buss
yrioB. BepTukanbHble U CMEXHBIE yIiIbl. buccexrpuca yria. IlapannensHble U epeceKarommecs
npsMmele. [leprienuKynsapHele npsMsie. TeopeMbl 0 MapauIeIbHOCTH U EPIIEHINKYISIPHOCTH
npsambIx. [lepnenaukymsp u HakJIoHHas K npsMol. CepelMHHBIN NEPIEHANKYIISP K OTPE3KY.
I'eomeTpuueckoe mecto Touek. CBOMCTBA OMCCEKTPUCHI YIila M CEPEAMHHOIO NEPIEHINKYIsApa K
otpe3ky. TpeyroabHuk. BeicoTa, MennaHa, OMcceKkTpHca, CpeiHss JIMHUS TPEYTOJIbHUKA.
PaBHOOeipeHHBIE M PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOWCTBA U MPU3HAKU PaBHOOEPEHHOTO
TpeyrojabHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHuKa. COOTHOLIEHHUS
MEX/1y CTOPOHAMU U yrilaMu TpeyroyibHuka. CyMMa yriioB TpeyroibHUKa. BHemHue yribt
TpeyronpHuka. Teopema Paneca. [lonobue TpeyronsHukos. [Ipu3Haku mogo0ust TpeyrobHUKOB.
Teopema IIudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHTE€HC OCTPOT'O yIJia NPsIMOYTOJIbHOTO
TpeyrojabHuKa u yrios ot 0 1o 180°; npuBeneHue k ocTpomy yriay. Pemenne npsiMoyrosbHbIX
TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. POPMYIIBI ,CBA3BIBAIOIINE CUHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC OJHOI0 U TOTO K€ yria. Pemmenue TpeyrojlbHUKOB: TEOpEMa KOCUHYCOB
1 TEOpEMa CHHYCOB. 3aMe4YaTeIbHbIE TOUKH TPEYTOJIbHUKA.

Yetsipéxyronbuuk. [lapamienorpamm, ero cBoiicTsa u npusHaku. [IpsgaMoyroabHUK, KBaJpat, poM0O, X
CBOMCTBa M Npu3HaKku. Tpamnenus, cpeanss JMHUA Tparneuuu. MHOroyrojasHUK. Beimykiibie
MHOrOyrojapHuKH. CymMma yriioB BBIITYKJIOIO MHOTOYrojpHUKa. [IpaBuibHbIE



MHOroyrojapHUKU. OKpy)HOCTb U Kpyr. [lyra, xopaa. Cextop, cermeHT. LleHTpanbHbIii yrou,
BIMCAHHBINA YTOJ1, BEJIMYMHA BIMCAHHOTO yriia. B3anMHOe pacnonioxkeHne npsMoni U OKpY>KHOCTH,
IBYX OKpyxHocTell. KacarenbHas u cekymiasi K OKpy>KHOCTH, UX CBOWCTBA. BrincaHHble U ONMCaHHBIE
MHOT'OYTOJIbHUKHU. OKPYKHOCTh, BIMCAHHAs B TPEYTOJIbHUK, U OKPYKHOCTh, OIIMCAHHAS OKOJIO
TpeyroJibHUKA. BriricaHHbIe U OIIMCAHHBIE OKPYKHOCTH IIPABUIIBHOTO

MHOroyrojsHuKa. ['eomerpuyeckue npeodpazonanus. [loustue o pasenctse ¢uryp. [lonsitue o
JBHKEHUHU: OCEBas U LIEHTpalbHasl CHMMETPUH, NIapAJLJIENbHBINA IIEPEHOC, IOBOPOT. IIoHsATHE O
moao0uu (pUryp ¥ TOMOTETHH.

ITocTpoeHust ¢ TOMOIIbIO HUPKYIISL U TMHENKU. OCHOBHBIE 3a/1a4K Ha IOCTPOEHUE: JEJIEHUE OTPE3Ka
[I0I0JIaM; IIOCTPOCHHE YIJIa, PABHOTO JAHHOMY; IIOCTPOECHUE TPEYTOJIbHUKA IO TPEM CTOPOHAM;
MOCTPOSHHE NEPIICHANKYJIISIPA K MPSIMOI; IIOCTPOEHUE OMCCEKTPHUCHI YTJIa; JIeJIeHUE OTpe3Ka Ha n
pPaBHBIX YacTei.

Pemrenne 3ana4y Ha BIYKCIIEHUE, JOKA3aTEIbCTBO U IOCTPOEHUE C UCIIO0JIb30BAHUEM CBOMCTB
W3y4YEHHBIX QUTyp.

HN3mepenue reoMeTpu4ecKuX BeJMYMH. /[n1ruHa oTpeska. PaccTosiHUE OT TOUKHU [0 NPSMOM.
Paccrosinue Mexny napasuiebHbIMU PSIMBIMHU.

IIepuMeTp MHOTOYTrOJILHUKA.

JlnvHa OKpY>KHOCTH, YUCJIO T; JJIMHA TYTU OKPY>KHOCTH.

I'pamycHas mepa yriia, COOTBETCTBUE MEXAY BEJIMYUHOMN LICHTPAIBHOIO yIila U JJIMHON TyTH
OKPYKHOCTH.

[Tonsarue nuouanu miuockux ¢uryp. PaBHococTaBieHHble U paBHOBeNMKUE Gurypsl. [lnomans
IpsAAMOyroJyibHUKA. [lnomany napamenorpaMma, TpeyroiibHUKa U Tpanenuu. 1lnomans
MHoroyrojsHukKa. [Inomans kpyra u miomaas cekropa. CoOOTHOIIEHHE MEXTy TUIOIAASIMH OJ00HBIX
¢buryp.

Pemienue 3a1a4 Ha BBIYMCIICHHE U JOKA3aTEIbCTBO C UCIOIb30BAHUEM U3YYEHHBIX (GOPMYIL.
Koopaunarel. Ypasaenue npsamoi. KoopauHartsl cepenHbl oTpe3ka. @opMyiia pacCTOSTHUS MEKIY
IBYMsI TOUKaMH INIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BexTopsl. /[nuna (Moaynb) BekTopa. PaBeHCTBO BEKTOPOB.

Kommnueapssie BekTopbl. KoopauHaTel BEKTOpa. Y MHOKEHHE BEKTOpPA HA YUCIIO, CyMMa BEKTOPOB,
pa3oKeHUe BEKTOpa MO JBYM HEKOJUIMHEApHbIM BekTopaM. CKallsipHOE IPOU3BEIEHNE BEKTOPOB.
TeopeTnko-MHOXKeCTBEeHHbIC NOHATHA. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB
MIEPEYUCIIEHUEM DJIEMEHTOB, XapaKTepUCTUUECKUM cBOMCTBOM. [lonmHOkecTBO. OObeIMHEHNE U
[IepeCceYeHNE MHOKECTB.

DuieMeHThI Joruku. Onpenenenue. AKCHOMBI U TeopeMbl. J[okazaTtenbcTBo. [lokazarenbeTBO OT
npoTuBHOTO. Teopema, oOpaTHas gaHHOM. [Ipumep u KoHTpIIpUMED.

[ToHsiTHE O paBHOCWIIBHOCTH, CJIEIOBAaHUH, YIIOTPEOIEHHE JOTUYECKUX CBA30K €CJH ..., TO ..., B TOM H
TOJIBKO B TOM CIIy4ae, JOTUYECKUE CBSI3KH U, WIIN.

I'eomeTpusi B ucropuyeckom pazsutun. Ot 3emsiemepust k reometrpuu. [ludarop u ero mkona.
@anec. Apxumen. [loctpoeHne npaBUIBHBIX MHOTOYTOIbHUKOB. Tpucekius yria. KBagparypa kpyra.
VY aBoenue kyba. Mctopus uncia n. 3omotoe ceuenue. «Hauana» EBkinpaa. JI. Oitnep. H. 1.
Jlo6aueBckuii. cTopus msaToro nocrysara.

N300perenue MeToaa KOOpAMHAT, TO3BOJISIOIIETO IEPEBOIUTH TEOMETPUUECKUE OOBEKTHI Ha SI3bIK
anreopsl. P. Jlekapt u I1. @epma. [Ipumeps! pa3nuyHbIX CUCTEM KOOPAMHAT Ha MIOCKOCTH.

Cojaep:xkanue 00yueHus 7/ Kjaacc
1.HavyanbHble reomeTpuueckue cBegenus. 12 4
[Ipocreiimue reomerpuyeckre GUrypsl: mpsimasi, TOUka OTPe30K, Jy4, yroi. [lonsTue paBeHcTBa
reomerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB U yrioB. Mi3MepeHue oTpe3KoB, IIMHA OTpe3Ka.
N3mepenue yrnos, rpagycHast Mepa yriia. CMexHble U BEpTUKAJIbHBIE YTIIbI, UX CBOWCTBA.
IlepnieHIUKyNApHBIE MIPSIMBIE.




OcHoOBHasl 11€J1b — CHUCTEMaTU3HPOBATh 3HAHHS YUAIIUXCS O MPOCTEHIINX TeOMETPUUYECKUX (PUTypax U
UX CBOMCTBAaX; BBECTH IMIOHSATUE PABEHCTBA QUTYD.

2. TpeyroabHuku. 18 4.

TpeyronsHuk. [Ipu3Haku paBeHCTBa TPEYroibHUKOB. [leprnieHauKkysp k npsamoil. Meauansl,
OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOEPEHHBIN TPEYTOJILHUK U €T0 CBOWCTBA. 3a/1aui Ha
IIOCTPOEHHUE C TOMOILBIO LIUPKYJIA U JTUHEUKHU.

OcHoBHasl 11€1b — BBECTH MOHATHE TEOPEMBI; BEIPaO0OTAaTh YMEHHE JOKA3bIBaTh PABEHCTBO
TPEYrOJIbHUKOB € ITOMOILBIO U3YYEHHBIX ITPU3HAKOB; BBECTU HOBBIN KJIACC 33J1a4 — HA OCTPOEHUE C
10 MOIIbIO IIUPKYJIS U JTMHEUKH.

3.11apasiesbHble npsiMble. 12 4.

[Ipu3Haky napayuieabHOCTH MPSIMBIX. AKCHOMA NapajuleabHbIX NpsAMbIX. CBONCTBA MapaieIbHbIX
MIPSAMBIX.

OcHOBHasl L1€JIb — BBECTH OJJHO U3 BAKHEHIINX MOHATUN — MOHATHE NapajlIeIbHbIX PSAMBIX; 1aTh
nepBoe MpejcTaBiIeHne 00 akcuoMax U akCHOMAaTUYECKOM METO/I€ B TEOMETPHH; BBECTH aKCHOMY
[apaJUIeIbHBIX IPSIMBbIX.

4.CoO0THOLIEHHUSI MKy CTOPOHAMH M YIJIAMHU TPpeyrojbHuKa. 18 u.

Cymma yriioB TpeyrosibHUKa. COOTHOLIEHHE MEX/1Y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA.
HepagenctBo Tpeyronbauka. [IpsMoyroyibHble TPEYroJIbHUKH, UX CBOMCTBA U IPU3HAKHA PABEHCTBA.
PaccrosiHue ot Touku 10 npsimoit. PacctosiHue Mex 1y nmapauiebHbIMU IpsAMbIMU. [locTpoenue
TPEYroJIbHUKA 10 TPEM JIEMEHTaM.

OcHOBHasl 11€JIb — PAacCMOTPETh HOBbIE UHTEPECHBIE U BaJKHBIE CBOMCTBA TPEYTOJIbHUKOB.

5. IloBTOopenue. Pemenue 3agay. 84

Coaep:xkanue o0yueHus 8 Kjaace

1. YerbipéxyroabHuku. 144
MHOTOYyTrOJIbHHK, BBITYKJIBIH MHOTOYTOJIBHUK, Y€THIPEXyroibHUK. [lapasienorpamm, ero cBOMCTBa U
npusHaku. Tpanenus. [IpsmoyroiasHuK, poM0, KBapat, ux cBorictBa. OceBas U LIEHTpalibHAs
CUMMETpPHHU.
OcHoBHas 11e7Ib — U3y4YUTh HanboJiee BaXKHbIE BUbl YETHIPEXYTrOJbHUKOB — MapauieIorpamm,
NPSIMOYTOJIBHUK, POMO, KBaApaT, Tpanelys; 1aTh MpeacTaBIeHue 0 Gurypax, o06Jafaronmx 0ceBon
WM LIEHTPAIbHON CUMMETPHIA.
2. 01lnomans. 14 4.
[TonsTHEe MomaA MHOTOYTOJIbHUKA. [L1101Ia11 MpsSMOYTOIBHUKA, TTapajlieJIorpaMMa, TPEeyTroJIbHUKA,
tpanenuu. Teopema [Tudaropa. OcHOBHAS 11€)b - PACIIUPUTH U YTITYOUTH MOJyUYEHHBIE 5 - 6 Kaccax
MIPEJICTABJICHUS] YUaIUXcs 00 U3MEPEHUH U BHIYMCICHUY IO CH; BBIBECTH (hOPMYIIBI ILTOMIAACH
MPSIMOYTOJIBHUKA, TIApaIIJIeNIorpaMMa, TPEYTroJIbHUKA, TPAINEIIUH; T0Ka3aTh OJIHY U3 TJIABHBIX TEOPEM
reomeTpun — Teopemy Iudaropa.
3. [logo0OubIe TPeyroabHUKHU. 19 u.
ITonoGHbIe TpeyronbHUKU. [Ipu3Haku moao6us TpeyroabHUKoB. [IpuMenenne nogoous k
JI0Ka3aTeNbCTBY TEOPEM U pelIeHuto 3a1ad. CHHYC, KOCHHYC U TAHT€HC OCTPOTO yriia
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
OcHOBHasl 11e1b — BBECTH MOHITHE TOA0OHBIX TPEYTOJIbHUKOB; PACCMOTPETh MPU3HAKH TOJO0MS
TPEYTOJILHUKOB U X IPUMEHEHUS; CAENaTh MEePBLIi Iar B OCBOCHUU YUAIIUMHUCS TPUTOHOMETpHYe-
CKOTO amnmapara reOMEeTPHH.

1. Oxpy:xkHOCTBb. 17 4.
B3anmHuoe pacnonoxkenne npsaMon U OKpykHocTU. KacaTenbHast K OKpYHOCTH, €€ CBOMCTBO U
npu3Hak. LleHTpanbpHbIe U BIMCAHHBIE YTIbL. YeThIpe 3aMedaTenbHbIe TOUKH TPEYTOJIbHUKA.
Brincannas u onucaHHasi OKPYXKHOCTH.
OcHOBHasl 11€J1b — PACHIUPHUTD CBEACHUS 00 OKPYKHOCTH, MOTyUYE€HHBIE YUal[UMHCS B 7 Kilacce;
W3YYUTH HOBBIC (DAKTHI, CBSI3aHHBIE C OKPY>KHOCTBIO; TIO3HAKOMHTD YUYaIIUXCs C YETHIPEMS 3aMe-
YaTeTbHBIMA TOYKAMH TPEYTOJIbHUKA.



5. lloBTOpenue. Pemenue 3anau. 4 4

Coaep:xanue o0yuenus 9 kiacc

1. BexTopsbl. 84acoB
ITonstue BekTopa. PaBeHcTBO BEKTOpOB. CI0KEHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpA Ha
YHCIIO.
OcHoBHas 11€1b- (OPMYITHPOBATH ONPENEICHUS U WILTIOCTPUPOBATH MOHATHUS BEKTOPA, €0 JUINHBL,
KOJUIMHEApHBIX U PABHBIX BEKTOPOB; MOTUBUPOBATH BBEICHUE MIOHATUIN U JEHCTBUH, CBSI3aHHBIX C
BEKTOPAaMH, COOTBETCTBYIOIIUMH NMPHUMEPAMHU, OTHOCAIIIMMUCS K (PU3NIECKUM BEKTOPHBIM BEJTMUMHAM,;
IIPUMEHATh BEKTOPBI U ACHCTBUA HaJ HUMHU IIPH PEIICHUU T€OMETPUYECKUX 3a1a4
2.Meton koopauHat. 10 4
PasnosxeHne BekTOpa 10 IByM HEKOJUIMHEAapHBIM BekTopaMm. Koopaunats! Bekropa. IIpocreiinme
3a/1a4d B KOOpPAMHATAX. Y PaBHEHUS OKPYKHOCTHU U IpsiMoii. [IpruMeHenre BEKTOpOB U KOOPAUHAT IIpU
pEILlIeHNN 3aau.
OcHOBHasl L1€JIb — HAYYMUTbh YYalIUXCs BBIIOIHATH ACHCTBUS HaJl BEKTOPAMM KaK HallpaBJIEHHBIMU
OTpE3KaMHM, YTO Ba)KHO JJIsl IPUMEHEHHUsI BEKTOPOB B (PM3UKE; ITO3HAKOMUTD C MCIIOJIb30BaHUEM
BEKTOPOB U METOJIa KOOPAUHAT IIPU PELIEHUU T€OMETPUUECKHUX 3a1a4.
3.Co0THOLIEHHUS MKy CTOPOHAMH M YIJIAMHU TpeyrojibHuka. CkajisipHoe Npou3BeeHue
BeKTOpOB. 11 4.
CuHyc, KOCUHYC U TaHTeHC yriia. TeopeMbl CHHYCOB M KOCUHYCOB. PelieHne TpeyrojbHUKOB.
CkaJisipHO€ IPOU3BEIEHNE BEKTOPOB U €r0 IPUMEHEHHE B TE€OMETPUUECKUX 3a]]auax.
OcHOBHas LieJb — Pa3BUTh YMEHHE y4alUXCs MIPUMEHATh TPUTOHOMETPUUECKHI anmnapar pu
peILIeHNY T€OMETPUYECKUX 3a1a4.
4.]I1MHA OKPYKHOCTH U ILIOIIAAbL Kpyra. 12 4.
[IpaBriibHBIE MHOTOYTOJIBHUKH. OKpPYKHOCTH, OIIMCAHHAs OKOJIO MPABUIBHOI'O MHOTOYTIOJIbHUKA U
BIIMCaHHAas B Hero. [locTpoeHue npaBuiIbHBIX MHOTOYTOJIBHUKOB. JlyinHa okpyxHOCTH. [Inomans
Kpyra.
OcHOBHas LieJIb — PaCIIMPUTh 3HAHUE YYALIMXCSI O MHOTOYTOJIbHUKAX; PACCMOTPETH ITOHATHUS JJIUHBI
OKPY>KHOCTH H TUTOIIAH Kpyra U (POPMYJIBI ISl UX BBIYHCIICHHUS.
5.]IBuskenusi. 8 yacoB
OTtobpaxkenue miuockoctu Ha cebdst. [lonsarue nmxenus. OceBas U HEHTPAIbHAS CHMMETPHUH.
ITapannensHslii nepenoc. [losopor. Hanoxxenus u nBr>xeHus.
OcHOBHasl 11€71b — MMO3HAKOMUTD yYaIIUXCS C MIOHATUEM JIBUJKEHUS U €r0 CBOMCTBAMH, C OCHOBHBIMU
BHJIaMU JIBJKEHUH, B3aUMOOTHOILEHUSIMU HAJIOKEHUH U IBUKEHUH. [[BUKEHME MIJIOCKOCTH BBOJUTCS
KaK 0TOOpa)keHHe IUIOCKOCTH ce0s1, COXPaHSIOIIEe PACCTOSHUE MEXK/y TOUKAMHU.
6. O0 akcuomax reomerpum. 2 yaca
becena 06 akcoMax reoMeTpuu.
OcHoBHas 11e1b — AaTh OoJiee rTyOoKoe MPeACTaBIeHHE O CUCTEME aKCHOM TUNIAHUMETPUU U
aKCMOMaTUYECKOM MeToze. B 1aHHO Teme paccKa3blBaeTCs O Pa3IMUHbIX CUCTEMAX aKCUOM
I€OMETPHH, B YACTHOCTH O Pa3IMYHBIX CIIOCO0aX BBEJCHUS MOHATHUS paBEHCTBA (QUTYP.
7. HayanbHbIE CBeICHUS U3 CTepeoMeTpHH. 8 4acoB
IIpenmer crepeomerpun. ['eoMmeTprueckre Tella ¥ NOBEPXHOCTH. MHOTOrpaHHUKU: IIPU3Ma,
napajuiesienunes1, nupamMuaa, Gopmys JUist BBIYUCIEHUS UX 00beMOB. Tena ¥ MOBEpXHOCTH BpAIICHHUS:
LWINHAP, KOHYC, cdepa, map, GopMyibl A1 BBIYUCICHHUS UX U0l MOBepXHOCTEH U 00BEMOB.
OcHoBHasl L1eJIb — J1aTh HauaJIbHOE MPEJICTABICHUE O TeIaX U MOBEPXHOCTIX B IPOCTPAHCTBE;
MO3HAKOMHUTb YUYAIIUXCsl C OCHOBHBIMU (hOpMyJIaMH JUIsl BEIYUCIEHHS MIJI0IIaJIel OBEPXHOCTEN U
o0bemoB Ted. 8. [loBTropenne. Pemenne 3agay. 9

6.TemaTuyeckoe NIIAHUPOBaAHUE
«['eomerpus, 7»

TeMbl, BXOISAIINE B pa3aeibl OcHoBHoOe conepxkanre |Kon- |XapaKTepucTHKa OCHOBHBIX BUJIOB
MIPUMEPHON IPOrpaMMBbl 10 TEMaM BO NesSTeIbHOCTH YUeHUKa (Ha YpOBHE




JacoB |[y4COHBIX JCHCTBUIN)
1.HauajabHbIe 12 |OOBSICHATH, UTO TAKOE OTPE30K, JIy,
reoMeTpu4ecKue yroJi, Kakue (pUrypsl Ha3bIBAIOTCS
CBe/ICHUSA [PaBHBIMU, KaK CPaBHUBAKOTCS U

[Ipocreiimme reomerpuueckue  (JIyd u yron. Ilonsarue M3MEPAIOTCA OTPE3KU U YTIIbI, YTO TAKOE
burypbl: npsmas, paBeHCTBa rpajyc U rpajgycHas Mepa yria, Kakou
TOYKa, OTPEC30K, JIy4, YIoJl. rCOMCTPHYCCKUX q)I/Iryp YI'OJI Ha3bIBACTCA HPAMBIM, TYIIBIM,
[lonsiTue paBeHcTBa CpaBHeHue OCTpPBIM, Pa3BEPHYTHIM, YTO TAKOE
reomerpuueckux ¢uryp. Cpas- |Otpe3koB.CpaBHEHHE CepeaMHa OTPE3Ka ¥ OMCCEKTpHUCa yriia,
HEHHUE OTPE3KOB M YIJIOB. YIIIOB KAKHUE yIiibl HA3bIBAIOTCS CMEKHBIMHA U
3MepeHne OTpe3KOB, JIMHA M3MepeHue oTpe3KoB KaKMe BEPTUKAIbHBIMU; (POPMYIHpOBaTH
oTpe3ka. 3mepeHue yrios, 3MepeHne oTpe3KoB 1 1 00OCHOBBIBATh YTBEPXKICHHUS O
rpajaycHas Mepa yria. CMexHsbie [yrioB..CMexXHbIE U CBOMCTBAX CMEXHBIX M BEPTUKAJIbHBIX
Y BEPTUKAJIbHBIE YTJIbl, UX BEPTUKAIbHBIC YTJIbI YIJI0B; OOBSCHATD, KAKHE MPSMbIC
cpoiicTBa. Ilepnennukynsapusie ([Ieprnenauxynsapasie Ha3bIBAOTCA NEPIICHANKYIAPHBIMU,
MpsIMBIE. npsimbiePernienue 3anau (opMynpoBaTh U 000CHOBBIBATH

KonrposbsHast paborta YTBEP>KJIEHUE O CBOMCTBE JBYX MPSAMBIX,

Nelmo Teme MEPIICHINKYJISIPHBIX K TPETHEW;

«HauansHbIe reoMeTpH- M300paxaTh U Paclo3HaBaTh YKa3aHHBIC

YECKHE CBEJICHUS npocTeiimme GUTrypsl Ha YepTekax;

pelarh 3a7a4u, CBSI3aHHbIE C STUMHU
npocTelimuMu purypamu
2.TpeyrojibHUKH 18 |OOBscHATD, Kakas pUTrypa Ha3bIBACTCS

Tpeyronsuuk. [IpusHaku
[PaBEHCTBA TPEYTOJIbHUKOB.
[leprieHAUKYAP K MPSAMONA.
Menuanbl, OUCCEKTPUCH U
BBICOTBI

TpeyroyibHIKa. PaBHOOEIpEHHBIIM
TPEYrOJIbHHUK U €70 CBOMCTBA.
3aauy Ha NOCTPOEHUE C
MTOMOILBIO ITUPKYJISA U TUHEUKHU

I lepBblii TpU3HAK
PaBEHCTBA TPEYTOJIb-
HUKOB. Menuana,
OHCCEKTpHUCa U BhICOTA
TPEYTroJib-

Huka .CBoiicTBa
paBHOOEI-
[PEHHOTOTPEYTOJIb-
HUKA.TOPOU MpU3HAK
paBEHCTBA TPEYTOJIb-
HUKOB Tperuii mpu3HaK
paBEHCTBA TPEYTOJIb-
HUKOB.CIICHHE 3a]a4 Ha
BCE NMPU3HAKU PAaBEHCTBA
TPEYTrOJIbHUKOB.KPYXK-
HOCTb.OCTPOCHHUE
LUPKYJIEM U
nTMHEeWKo3anaun Ha
[IOCTPOCHHUE
KonTpomnbHast pabotaNe2
o Teme «lIpusHaku
PaBEHCTBA TPEYTOJIb-
HUKOBY

TPEYTOJIbHUKOM, YTO TAKOE BEPLIMHBI,
CTOPOHBI, YTJIbl U IIEPUMETP
TPEYrOJIbHUKA, KAKO! TPEYTOJIbHUK
Ha3bIBACTCS PABHOOCIPEHHBIM U KaKOW
PaBHOCTOPOHHUM, KaKU€E TPEYTOJbHUKH
Ha3bIBAIOTCSl PAaBHBIMU; U300pakaTh U
pacro3HaBaTh Ha YEPTEKAX TPEYroJib-
HUKW U UX JIEMEHTHI; (OPMYIHPOBATh U
TOKa3bIBaTh TEOPEMBI O IIPU3HAKAX
PaBEHCTBA TPEYTOJIbHUKOB; OOBSCHATD,
YTO Ha3bIBACTCS NIEPIEHINKYIISIPOM,
[MPOBEACHHBIM U3 JAHHOW TOYKH K
TTaHHOM MpsIMOIt; popMyIUpoOBaTh U
JT0Ka3bIBATh TEOPEMY O IEPIEHANKYJIIAPE
K IPSMOI1; 0OBSCHATH, KaKHE OTPE3KU
Ha3bIBAIOTCS MEIMAHOM, OMCCEKTPUCOU U
BBICOTOI TPeyroJibHUKa; (GOPMYIHPOBATH
1 TOKa3bIBATh TEOPEMBI O CBOMCTBAX
PaBHOOEPEHHOI0 TPEYroJbHHUKA; pelaTh
3a/1a4M, CBA3aHHBIE C IPU3HAKAMHU
paBEHCTBA TPEYTOJbHUKOB U CBOWCTBAMHU
[paBHOOEPEHHOTO TPEYTOJIbHUKA,
(hopMyIHpOBATh ONpeIeTeHNE
OKPYXKHOCTH; OOBSICHSTH, YTO TaKOE
LIEHTp, PaINyC, XOp/la U TUAMETP
OKPY’KHOCTH; PEIIaTh MPOCTENIINE

3ala4i Ha IMOCTPOCHUC (HOCTpOeHI/IC yria,




[PAaBHOTO TaHHOMY, IIOCTPOEHHUE
OUCCEKTPUCHI yTJIa, TOCTPOCHUE TIep-
MEeHIUKYISIPHBIX MPSMBIX, TOCTPOSHUE
CepeIMHBI OTpe3Ka) U OoJIee CI0KHBIE
3a/1a4M, UCIOJIB3YIOUINE YKa3aHHbIE MPO-
CTEHILINE; COMOCTABIIATH [1OJY4EHHBII
[pEe3yJIbTaT C YCIOBUEM 3a]1a4H;
QHAJIM3UPOBATh BO3MOKHBIE CIIydau

3.01apasienbHble 12 |[®opmynupoBaTh onpeaeaeHue
npsiMble HapayieNbHbIX MPSIMbIX; OOBSICHSTD C
[TOMOLIbIO PUCYHKA, KAKUE YTJIbI,

[Ipu3Haky napajienbHOCTH [lapamienpHble o0pa3oBaHHbIE IIPU MTEPECEUCHHUH JIBYX

npsIMbIX. AKCHOMa rpsimMble. ] IpusHaku [IPSIMBIX CEKYILEH, Ha3bIBAKOTCS HAKPECT

HapajIeNIbHBIX MPSMbIX. apajyIeIbHOCTH JIBYX JIe)KAIIUMH, KaKHe 0JTHOCTOPOHHUMH U

CBolicTBa napamieabHbIX npsmbIx [IpakTnueckue KAaKue COOTBETCTBEHHBIMU;

PSAMBIX CIOCOOBI IOCTPOEHHUS (hopMyIIHpOBaTh U JOKA3bIBATH TEOPEMBI,
MapajIeIbHbIX BBIPAYKAIOLIME PU3HAKY [TapaJIJIEIbBHOCTH
psIMBIX. AKCHOMA NIBYX MPSIMBIX;
apaIeIbHbIX OOBSACHATH, UTO TAKOE AKCUOMBI
npsiMbIx. Teopemsbl 00 reOMETPHH U KaKue aKCHOMBI yXKe
yriax, 00pa3oBaHHBIX MCTIOJIB30BAIMCH paHee; popMyIupoBaTh
NIBYMs1 TapaJlieIbHbIMU AKCUOMY IapajIeNbHbIX IPSMBIX U
[PSIMBIMU U C€- BBIBOJIUTH CJICJICTBUS U3 HEE;
kyuie. KontponbHas (hopMyIMpPOBATH U I0Ka3bIBaTh TEOPEMBI
pabota no teme «llapan- 0 CBOMCTBaX MapajleIbHBIX IPSIMBbIX,
JIEIBHOCTD IPSMBIX) oOpaTHbIE TeOpeMaM O MPU3HAKaAX

apauIeIbHOCTH, CBA3aHHBIX C HAKPECT
J1eKalluMi, COOTBETCTBEHHBIMU U
OJIHOCTOPOHHUMHU YI'JIaMU, B CBSI3U C 3TUM
OOBSICHATH, YTO TAKOE YCJIOBUE U
3aKJIIOUYEHUE TEOPEMBI, KaKkas TeopemMa
Ha3bIBAETCsl 0OPATHOI 10 OTHOIIEHUIO K
TaHHOUM TeopeMe; OOBIICHATh, B YEM
3aKJIF0YAETCS METOJ I0Ka3aTeIbCTBA OT
POTUBHOTO: (POPMYTUPOBATH U
TOKa3bIBaTh TEOPEMBI 00 YIJIax ¢
COOTBETCTBEHHO NapaJuIEIbHBIMU U
[EepPIEeHIUKYISIPHBIMA CTOPOHAMM;
PUBOJUTH IIPUMEPHI UCIIOIb30BaHUS
STOr0 METO0/1a; pelaTh 3ajaun Ha
BBIUNCIICHHE, JOKA3aTEIbCTBO U
[MOCTPOEHHE, CBA3AHHBIE C
napanaelbHbIMU IPSIMBIMU
4.CoOTHOLICHHS MEKAY CTOPOHAMM U yIJIaMH DopMyIMpPOBaTh U JOKA3bIBaTh TEOPEMY
TPeyrojbHUKa 18 |0 CyMMe yIJIOB TPEYTOJIbHUKA U €€

CyMMa yriioB TpeyroJIbHHUKA.
COOTHOILIEHHE MEXKTY
CTOPOHAMHU U yTrilaMHu
TpeyroabHuKa. HepaBeHcTBO
TpeyroyibHUKa. [IpsMoyroyibHble
TPEYroJbHUKH, UX CBOICTBA U

CymmMma yriioB
TPEYTOJIbHUKA.
CoOOTHOIIIEHHE MEXKIY
CTOpPOHAMHU U yriaMu
TPEYTOJIbHUKA.

HepaseHcTBO

CJIEICTBHE O BHEILIHEM YTJIE
TPEYTrOJIbHUKA, TPOBOIUTH
KITACCHU(UKALIUIO TPEYTOTHHUKOB 110
yriam; GopMyIMpoBaTh U JOKA3bIBAThH
TEOpPEMY O COOTHOIICHUSIX MEXY
CTOpPOHAMH U yTIaMU TPEYTOJIbHUKA




MpU3HAKKU paBeHCTBA. PaccTos-
HUE OT TOYKHU JI0 IPSMOM.
Paccrosinue mexnay
napaieIbHBIMU IPSIMBIMH.
[TocTpoeHue TpeyrojbHHUKA 1O

TPEM JJICMCHTAM.

TPEYTrOJIbHUKA.
[IpssMOyTroNbHBIE
TPEYTOJIbHUKH, HX

Hasi paboTa 1o

YI'OJIbHUKA»

CBOMCTBA U IIPU3HAKHU
paBeHcTBa. Paccrosinue
OT TOYKH 10 IPSMOM.
PaccrosiHue Mexny
apajleIbHBIMU Ipsi-
MbIMU. [locTpoenue
TPEYrOJIBHUKA 110 TPEM
sneMeHTaM. KoHTpoIb-

Teme«CyMMa yriioB Tpe-

KontponbHas padoTa mo
teMe « CooTHOIIIEHHE
MEXy CTOPOHAMH H
YIIIaMU TPEYTOJIbHUKA»

(mpsimoe 1 0OpaTHOE yTBEPKICHUS) U
CIIEJCTBHS U3 HEE, TEOPEMY O
HEPAaBEHCTBE TPEYTrOJIbHUKA;
(GbopMyIHUpOBATh U JOKA3bIBATH TEOPEMBI
0 CBOMCTBaX MPSIMOYTOJIbHBIX
TPEYTOJIHHUKOB (TPSIMOYTOJIBHBIH
TPEYroJibHUK ¢ yriioM 30°, mpu3HaKu
PaBEHCTBA MPSMOYTOIBHBIX
TPEYTrOJIbHUKOB); (HOPMYJIHPOBATh
OIpEeIeTICHUs] PACCTOSIHUS OT TOUKH JI0
MPSIMOM, PACCTOSIHUSI MEKIY
MapauIebHBIMH MPSMBIMH; PEIIAThH
3aJlauM Ha BBIUMCIICHHUS, JOKA3aTeIbCTBO
1 TIOCTPOEHUE, CBA3AHHBIC C
COOTHOILLEHUSIMU MEKy CTOPOHAMH U
yIJlaMU TPEYTOJIbHUKA, U PACCTOSTHUEM
MeX 1y MapajiebHbIMU IpaMbIMu. [Ipu
HEO0OXOTUMOCTH MTPOBOIMTH IO XOIY
peleHus JOMOJHUTEIbHbIE TOCTPOCHUS,
COTIOCTABJISITH TIOJTYYEHHBIN PE3YJIbTAT C
YCIIOBUEM 3aJauH, B 337]aUax Ha
[IOCTPOECHUE UCCIIEI0BATh BO3MOXHbBIE
CITy4au.

S.IloBTOpenue.
Pemienne 3agau.

«I'eomerpus, 8»

Temsl, Bxogsmue | OcHOBHOE cojiepKaHUe 1O Kous- [XapakTepucTrka OCHOBHBIX BHJIOB
B pa3zeibl TeMaM BO 1eSITEIbHOCTH yYEHUKa (Ha ypOBHE
IIPUMEPHOU 4acoB [y4eOHBIX JEHCTBHIA)
IPOTPaMMBI
1.YeTbIpéXyronbHUKH 14 | OOBSACHATH, YTO TaKOE JIOMaHas,

MHOTOYTOJIbHUK, €T0 BEPIIHHEI,

CMEXHBIE CTOPOHBI, TUarOHaJH,
MHoroyronsHuK, | MHOTOyroJbHUKH.

o n300paxxaTh U pacro3HaBaTh
BBIITYKJIBIA [Tapannenorpamm.
. MHOT'OYTOJIbHUKHU Ha YepTexkKax;

MHOT'OYTOJIbHUK, CBoiicTBa napanienorpaMma.

MOKa3bIBATh 3JIEMEHTHI MHOTO
4yeThIpexyrojbHuK. | [Ipu3Haku napamienorpamma.

YTOJIbHUKA, €0 BHYTPEHHIOIO U
[TapannenorpammM, | Pemenue 3ama4 no reme

N BHEIIIHIOIO 00J1acTH; (hOopMyTupoBaTh
€ro CBOWCTBA U «TapaiesorpaMmm.
. OIpeieIeHne BBITYKIIOTO

MPU3HAKH. Tpaneuus. CpoiicTBa

MHOTOYTI'OJIbHUKA; U300paxarh U
Tpanenusi. Tpalenuu.

pacrio3HaBaTh BBIIYKIIbIE U
[TpsmoyronbHUK, | 3aauu Ha MOCTPOEHHUE .

HEBBITYKJIBIE MHOTOYTOJIbHUKH;
poMO, kBagpart, ux | [IpAMoyromsHUK.

cBoiictBa. OceBas
%1 HeHTpa.]'H)HaSI
CUMMETPUH.

Pom0 u kBazpar.

CaoiicTBa poM0a 1 KBaipaTa.
OceBas U IEHTpaJIbHAS
CUMMETPHH.

Pemenue 3amgad.
KonTtpouabHnas pa6ora Nel no

(bopMynHUpoBaTh U JOKA3bIBATh
YTBEPKACHUS O CYMME YTJIOB
BBIIYKJIOTO MHOT'OYTOJIbHUKA 1
CyMMe€ €ro BHEUTHHUX YTJIOB;
OOBSICHATD, KAKUE CTOPOHBI
(BepLIMHBI) YETHIPEXYTOIbHUKA




TEME &
«YETBIPEXYI'OJIBHUKHW»

HA3BIBAIOTCS TPOTUBOTIOIOKHBIMH;
bopMynupoBaTh ONpPECICHUS
napajuiesiorpaMma, Tparemuy,
PaBHOOEAPEHHON U TIPSIMOYTOJILHON
Tparnenuii, npsaMoyroJibHuKa, pomoa,
KBaJipaTa; u300paxkath 1
pacrno3HaBaTh 3TU
YeThIPEXYTOIbHUKH; (POPMYITHPOBATH
1 JIOKa3bIBAaTh YTBEPKIACHUS 00 UX
CBOICTBaxX W NMpU3HAKAX; PeIliaTh
3aJ1a4M Ha BbIUUCIIEHUE,
JI0Ka3aTeNbCTBO U MOCTPOEHUE,
CBSI3aHHBIC C STUMU BUIAMHU
YeThIPEXYTOJIbHUKOB; OOBACHATD,
KaKue JIB€ TOUKU Ha3bIBAIOTCS
CUMMETPUYHBIMUA OTHOCUTEIIHHO
npsIMOH (TOYKM),B KAKOM CITydae
¢burypa Ha3bIBae€TCSI CAMMETPUYHON
OTHOCHUTEJIBHO MPSMOH (TOUKH) U 4TO
TaKoe OCh (IIEHTP) CHMMETPUHU
(GUTYpBI; TPUBOIUTH IPUMEPHI
¢buryp, 0061aaa0MKUX 0CEBOM
(IeHTpaNTbHON) CUMMETPHEH, a TAKKe
MPUMEPBI OCEBOM U LIEHTPAIbHOMN
CUMMETPUI B OKPYKAOLIEN HAC
o0cTaHOBKE

2.11aomann 14 (OOBACHATD, KaK IPOU3BOIUTCS
3MEpEeHue II0IIaIeH
ITonsarue nnomanu | [lonstue miomanu P Had
MHOTOYTOJIbHUKOB, KaKue
MHOTOYI'OJIbHUKA. | MHOTOYTOJIbHUKA . yr ’
MHOT'OYT'OJIbHUKH Ha3bIBAIOTCS
[Tmomann [limomaae MHOrOyrosbHuKa yr
aBHOBEJIMKMMHU U KaKUE
npsiMoyrosbHuKa, | [lnomans napamienorpamma. P
aBHOCOCTABJICHHBIMY;
napajuiesorpamma, | Ilnomans TpeyroiapHuka. P ’ .
TpeyrolbHHEA R a—— (bopMyIIMpOBaTh OCHOBHBIE CBOMCTBA
2 . (V)
T— Tlnomas Tpameryy [UIOIIAIEN Y BBIBOAUTD C UX TOMOIIBIO
OpMYJIBI IIJIOIIAAEH
Teopema Haxoxnenne miomann (bopy man
TMudaropa. Tpanemum. Teopema [PSMOYTOJIbHUKA, TapaJUIeIOrpaMMa,
TpeyroJibHUKa, Tparelunu;
[Tugaropa.Pemenue 3agau ¢
[TOMOLLIBIO T (bopMyIHpOBaThH U JOKA3bIBAThH
Tadaropa TlosToperue mo TeopeMy 00 OTHOIICHUH IUIOIaiel
TeMe «LIOMAby TPEYrOJIbBHUKOB, UMEIOLIHX I10
KonTponbnas padora Ne2 no paBHOMY YIIy; (pOpMy/HPOBATE M
TeMe «UIOMAby ltokaspiBaTh TeopeMy [ludaropa u
O0OpaTHYIO €ii; BRIBOJUTH POpMyITy
['epoHa 11 IIOLIAIM TPEYTOJIBHUKA;
peraTh 3a1a4u Ha BHIYMCICHUE U
l10Ka3aTeNbCTBO, CBSI3aHHBIE C
(hopMynamMu TIIOMAEH U TEOpEMOit
[T1daropa
3. Hoxo6ubie TpeyroabHUKU | 19 |OOBACHATH NOHSTHE




[TomoGHbIE
TPEYrOJbHUKH.
IIpusnaku
nmoxoous
TPEYTOJIBHUKOB.
[Ipumenenue
og00us K
JI0Ka3aTeNIbCTBY
TEOpeM U
pEILICHHUIO 3a/1a4.
CuHyc, KOCUHYC U
TaHT'€HC OCTPOTO

TeopeMma o cpeHel TMHUU
TPEYrOJIbHUKA.

CBoiicTBO MeIaH
TpEyroJbHUKA

Pemenue 3ama4d co ceBoiicTBaMu
MeauaH

TPEYroJIbHUKA

Teopema o
MIPONOPIUOHATBHBIX OTPE3KaX
B MIPSIMOYTOJIbHOM
TPEYroJIbHUKE

Jlenenne oTpe3ka B JaHHOM

[POIOPLHUOHATIBHOCTH OTPE3KOB;
(hOpMyYITHPOBATH OIIPEICIICHUS
0JJOOHBIX TPEYTOJILHUKOB U
KoddpurmenTa moxooms;
(hopMyIMpOBaTh U JOKA3BIBATH
TeOpeMbl: 00 OTHOIIICHUH TUIOINAACH
M0JOOHBIX TPEYTOJIHHUKOB, O
MpU3HAKaX MoI00Us TPEYTOJILHUKOB, O
CpeIHEH TMHUYU TPEYroJIbHUKA, O
[epECCUCHUH ME/IMaH TPEYTOJIbHUKA, O
POMOPIIMOHATLHBIX OTPE3KaX B
[PSIMOYTOJIEHOM TPEYTOJIbHUKE;

yria OTHOIIIECHUU 0OBSACHATH, YTO TAKOE METO IT0100US
MIPSIMOYTOJIBHOTO [IpakTHueckoe MpUIOKEHNE B 3a/1a4axX Ha MOCTPOCHHE, U
TPEYrOJIbHUKA. oI00HsI TPEYTOIHLHUKOB IPUBOIUTH PUMEPHI IPUMEHEHUS
CooTHOIIICHHE MEKTY HTOr0 METOa; OOBSICHATH, KAK MOYKHO
CTOPOHAMU U yTIIaMU 11CIT0JIb30BaTh CBOMCTBA ITOJO0HBIX
MPSIMOYTOJIBHOTO TPEYTOJbHUKOB B U3MEPUTEIBHBIX
TPEYroJbHUKA paboTax Ha MECTHOCTH; OOBSICHSTH,
CuHyc, KOCUHYC U TaHTEHC KaK BBECTHU MOHATHE ITOA00MS I
OCTPOTO yTJia MPSMOYTOJILHOTO POU3BOJIBHBIX PUTYP;
TpPEYroJbHUKA (bopMyIMpOBaTh OMpeesieHue U
Pemenue 3amau mo reme MILTIOCTPUPOBATH MOHSATHS CHHYCA,
«MO00HBIE TPEYTOJILHUKI KOCHHYCA M TaHI'€HCa OCTPOTO yriia
PSIMOYTOJILHOTO TPEYrOJIbHHKA,;
BLIBOAUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO U
BHAYCHHs CUHYCA, KOCUHYCa U
raHreHca Jis yrios 30°, 45°, 60°;
pelaTh 3a/1a4u, CBSI3aHHBIC C
[10,10011€M TPEYTOJIbHUKOB, JUISI
BEIYMCIIEHNS 3HAUEHHIT
TPUTOHOMETPUUYECKUX (PYHKIIHN
MICTIOJIb30BaTh KOMITbIOTEPHBIE
POTPaMMBI
4.0KpPY/KHOCTD 17 [MccnenoBaTh B3aMHOE PacIioyIOKEHUE
MPSIMON M OKPY>KHOCTH;
B3anmuoe Kacareabnas (bOpMYIHPOBATE OTpeIeeHIe
pacrosozxKenue K Opr)KHOCvTI/I.HOCTpoeHI/Ie KACATEIBHOM K OKPYKHOCTH;
TpsamMon u KacaTelbHON K (bopMynHpOBaTh U JOKA3bIBATH
OKPYKHOCTH. okpyxHocTH.I'panycHas mepa

Kacarenbnas
OKPY’KHOCTH, €€
CBOWCTBO U
MIPU3HAK.
lenTpanbHbie 1
BIHMCAHHBIE YTJIbI.
Yetsipe
3aMedareabHbIe
TOYKH
TPEYroJIbHUKA.

OKPYKHOCTH
LlenTpasibHbIE M BIUCAHHbIE
YTJIBL.

Teopema o BnuCaHHOM yTJie U
00 oTpe3kax ,
MIEPECEKAIOIINXCS XOPL
Bnucanneie yribl. Pemenue
3aja4

CBOMCTBO OMCCEKTPUCHI yTJa.
CEpEIVHHBIN NEPIIEHIUKYJISP.

TEOPEMBI: O CBOMCTBE KacaTelIbHOM, O
MpU3HaKe KacaTelbHOH, 00 0Tpe3Kax
KAaCaTCJIbHbIX, HpOBeI[éHHI)IX nu3 O}lHOfI
TOYKH; (HOPMYIUPOBATH MOHSATHS
[ICHTPAJIBHOTO YIJIa ¥ TPayCHON MEpPBI
TyTH OKPY>KHOCTH; (hOPMYIUPOBAThH U
ITOKA3bIBATh TCOPEMBI: O BIIMCAHHOM
yrie, O IPOU3BEIEHUN OTPE3KOB
[epeceKaronXxcs XOp/I;
(hopMyIHpOBaTh U JOKA3bIBATH
TCOPEMBI, CBA3AHHEIC C




Brmcannasg u
OIHCaHHAas
OKPY>KHOCTH.

TeopeMa 0 Touke nepeceyeHus
BBICOT TPEYTOJIbHUKA.
BnucanHnas OKpy>KHOCTB.
[Toctpoenue

BIIMCAHHOW OKPY’KHOCTH.
OnucanHast OKPYKXHOCTb.
[TocTpoenueonrcanHoM
OKPY>KHOCTH .

Pewenue 3amau o reme
;OKPY’KHOCTB)
KOHTpoJIbHast pabota Ne5 o
TEME : «OKPYKHOCTb»

3aMEYaTCIIbHBIMHU TOYKAaMU
TpeyroJibHUKa: 0 OMCCEeKTpuUce yria u,
KaK CIICICTBUE, O IIEPECEUCHUN
OVICCEKTPHUC TPEYTOIBHUKA; O
CepeIMHHOM NEePIEHINKYIISPE K
OTPE3KY U, KaK CIIEJCTBUE, O
[CPECCUCHNU CCPCANHHBIX
[EepIIEHINKYISPOB K CTOPOHAM
TpEYroJbHUKA; O IEPECEYCHUH BHICOT
TpeyroJibHUKa; GOpMyIUpPOBAThH
OIIPEIEIICHUS OKPYKHOCTEN,
BIIMCAHHOW B MHOTOYT'OJIbHUK U
OIMCAaHHOW OKOJIO MHOTOYT'OJIbHUKA;
(bopMyIHUpOBaTh U JOKA3bIBATH
TeOpeMbl: 00 OKPYKHOCTH, BIUCAHHON
B TPEYTOJIbHUK; 00 OKPY>KHOCTH,
OIMCAHHOM OKOJIO TPEYrOJIbHHUKA; O
CBOMCTBE CTOPOH OITUCAHHOTO
HEeTHIPEXYTOJIbHAKA; O CBOWCTBE YIJIOB
BITMCAHHOTO YETHIPEX YrOJIbHUKA;
[PCIIAaTh 3aJa4yi Ha BEIYUCIICHUC,
T0Ka3aTeNbCTBO U MMOCTPOCHHUE,
CBSI3aHHBIE C OKPYXKHOCTBIO,
BIIMCAHHBIMU U ONMCAHHBIMU
TpEYroJbHUKaMU U
HeTHIPEXYTOIbHUKAMU;

lICCIIeIoBaTh CBOWCTBA KOH(DUTYpaluii,
CBSI3AHHBIX C OKPY>KHOCTBIO, C
[TOMOILIBI0O KOMIIBIOTEPHBIX IIPOrpaMM

5.IToBTopeHue. Pemenue

3aaa4d 4
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Tewmsl, Bxogsamue B | OcHOBHOE coneprxkanue 1no temaMm |[Kos-  [XapakTepHCTHKAa OCHOBHBIX BUJIOB
pas3aeinsl BO esITEIbHOCTH YUEHUKa (Ha ypOBHE
MIPUMEPHOU HacoB [y4eOHBIX JEHCTBHIA)
IIPOrpaMMBbI
1. BekTopsb! 3 (DOpMynMpOBATH ONIPEACIICHUS U
MJUTFOCTPUPOBATH MTOHATUS BEKTOPA
[TonsiTHe BekTOpA. [TonsiTne BekTOpA. 2 pHp pa,
€0 JJIMHBL, KOJUIMHEAPHBIX U
PaBencTBO PaBeHCTBO BEKTOPOB. 3
[PABHBIX BEKTOPOB;
BEKTOPOB. Cno’xeHue 1 BHIYMTAHNE 3 .
MOTHUBHUPOBATh BBEICHUE ITOHATUN U
Crnoxenue u BEKTOPOB. . "
[ICICTBUMN, CBA3aHHBIX
BBIYMTAHUE Cno’xeHue 1 BHIYUTaHNE
C BEKTOpaMH, COOTBETCTBYIOILIMMHU
BEKTOPOB. BEKTOPOB
[IpUMEPaMH, OTHOCSIIUMUCS K
YMHOXEHUE YMHOKEHUE BEKTOpa Ha YUCIIO
(bu3MYEeCKUM BEKTOPHBIM
BEKTOpAa Ha YUCJIO. IIpuMeHeHnEe BEKTOPOB K
BETMYMHAM; IPUMEHATH BEKTOPHI U
PEIICHNUIO 3a1a4 .
NeiCTBYSI HaJl HUMM TP PELIEHUN
reOMETPUYECKUX 3a]1a4
1. Metox KoOpaAUMHAT 10 |OOBACHATH U WILTIOCTPUPOBATD




Paznoxenue
BEKTOpA IO IByM
HEKOJUTMHEApHBIM
BEKTOPaM.
Koopaunars!
BekTopa. [Ipocreit-
11M€e 3a/1a4U B
KOOPJIMHATAX.
YpaBHeHus
OKPY’KHOCTHU U
IIPSIMOM.
[Ipumenenue
BEKTOPOB U
KOOPAMHAT NpU
pelIeHnN 3a1au.

PasnoxeHune BekTopa 1o 1ByM
HekonnuueapHsIM BEKTOpam
Koopaunats! BekTopa
[Ipocreiimue 3aga4uu B
KOOpJUHAaTax.

VYpaBHEHHE OKPYKHOCTH U
npsimMont.Mcnosb3oBanue
YpaBHEHUU OKPYKHOCTHU U
IIPSIMOM IIPU pELICHUU
3agad.Pemenue 3amau« Meton
KOOpJUHAT»

Kontponbras padora Nelmo
Teme: « MeTo KkoopanHaT»

[OHSATHS PSIMOYTOJIBHON CUCTEMBI
KOOpJAMHAT, KOOPAUHAT TOUKHU U
KOOpJIMHAT BEKTOPA;

BBIBOAMTH U UCIIOJIB30BATh IIPU
pereHnu 3a1a4 GOpMyIIbI
KOOPJIMHAT CEePEUHbI OTPE3Ka,
IITUHBI BEKTOPA, PACCTOSHUS
MEKy ABYMS TOUKaMHU, YPAaBHEHUS
OKPYKHOCTH U IIPSIMOM

3.COoOTHOIIEHHS MEKIY 11 | @opMynupoBaTh U UIUTKOCTPUPOBATH
CTOPOHAMM M yYIVIaMH OIIpeJIeJIEHUs] CUHYCa, KOCUHYCA,
Tpeyroibuuka. CxajasipHoe TaHTreHca U KOTaHreHca yrios ot 0
NPoOU3BeJeHHe BEKTOPOB 10 180°; BBI-BOJIUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKJIECTBO U
CuHyc, KOCUHYC U CuHyc, KOCUHYC, TAHT€HC
(bopMyJIbl IPUBEACHUS;
TAHT€HC yIJa. yrina. Teopema o miomaau
(bopMyIHpOBATH M TOKA3bIBATh
Teopembl cuHycOB U | TpeyrojibHUKa. Teopema
TEOpPEMbl CHHYCOB U KOCHHYCOB,
KOCHHYCOB. cunycoB.Teopema
[IPUMEHSTH UX MIPU PELIICHUN
Pemenne KocuHycOB.Pemenue
TpeyroJbHUKOB; OOBSICHSATD, KaK
TPEYTOJIbHUKOB. TpeyroyibHuKoB.CKaIsipHOE
MICIIOJIb3YIOTCSI TPUTOHOMETPUYECKHE
CkansipHoe MIPOU3BEICHNE
(bopMyJIbl B U3MEPHUTETBHBIX
IIPOU3BECHUE BekTOpoB.Pemenune 3anay.
paboTax Ha MECTHOCTH;
BEKTOPOB U €r0 Kontponbnas pabora Ne2mo
. (bopMyIMpOBATh OIpe/IeIeHUs yria
IIPUMEHEHHE B Teme: «COOTHOIICHUS MEXKITY
MEK1y BEKTOPAMU U CKaJIIPHOTO
reOMETPUUYECKUX CTOPOHAMH U yIJIaMU
[TPOU3BENICHUSI BEKTOPOB; BEIBOJIUTH
3ajjauax TpeyroiabHuka. CkanspHoe
(bopMyIly CKaJISIpHOTO MPOU3BEICHUS
MIPOU3BEICHNE BEKTOPOBY
Hepe3 KOOpAUHATHI BEKTOPOB;
(bopmynupoBaTh 1 00OCHOBBIBAThH
YTBEP KJIEHHE O CBOMCTBaX
CKaJISIPHOTO IIPOU3BE/ICHUS;
MICII0JIb30BaTh CKAJISIPHOE
[TPOM3BE/IEHNE BEKTOPOB IpHU
pEeLIEHUH 3a7a4
4.]I1MHA OKPY/KHOCTH U 12 DopMyIUpPOBaTh ONpeeIeHUE
IJIOIA/Ib KPYra [IPaBUIBHOTO MHOTOYTOJIbHUKA;
OpMYJINPOBATH U J1I0KA3bIBAThH
[IpaBunpHbIE [IpaBunpHBIE (bopmymp 5
TeOpeMbl 00 OKPYKHOCTSIX,
MHOT'OYT'OJIbHUKH. MHOT'OYrOJIbHUKH.OKpPYKHOCTb, 9
OIMCAHHOM OKOJIO IPaBUIILHOTO
OKpy>KHOCTH, OTMCaHHasl OKOJIO MPaBUIIBHOTO .
MHOTOYTOJIbHUKA U BITUCAHHOM B
OINHMCaHHAas OKOJIO MHOTOYTOJIbHUKA
HEro; BEIBOJUTH M UCIIOJIb30BATh
MIPaBUJIBHOTO OKpy>KHOCTb, BIIUCAHHAs B
. (bopMyJIBI 17151 BHIYUCIICHUS
MHOTOYTOJIbHUKA M | MIPaBUIIbHBIN
[IOIIA/ 1A TIPABUIILHOTO
BIIMCAaHHAs B HETO. | MHOTOYTOJIbHUK

ITocTpoenue

qDOpMy.TIBI JJIA BBIYUCIICHUA

IMHOTI'OYT'OJIbHHKA, €TI0 CTOPOHLI U




MIPaBHIIbHBIX
MHOTOYT'OJIbHUKOB.
JnuHa
OKPYKHOCTH.
[Imomaae kpyra.

IJIOIA U TPaBUIILHOTO
MHOTOYT'OJIbHUKA, €r0 CTOPOHBI,
paauyca BOUCAaHHOM OKPY>KHOCTH
[TocTpoeHue npaBUIBLHBIX
MHOT'OYTI'OJIbHUKOB.

Pemenuie 3a1a4 Ha OKPYKHOCTb.
JlnvHa OKpYKHOCTH.

[Inomane kpyra.

JInuHa OKpyKHOCTH U ILIOIIAb
Kpyra.

[Inouianp KpyroBoro cekropa.
Pemenue 3anay Ha miomaab
Kpyra. .

KonTponbnas pabota Teme:
«/lmmHa OKpYXHOCTH M TIIOIIA/Ib

Kpyra»

pannyca BIIMCAHHOW OKPY>KHOCTH;
pelaTh 3a7a4u Ha MIOCTPOCHHE
[PABIJILHBIX MHOTOYTOJIbHUKOB;
OOBSACHATH OHATHUS JUTUHBI
OKPY>KHOCTH U IIJIOLAAHN KPYyTa;
BBIBOJIUTH (DOPMYJIBI JISI
BBEIYKCIICHUS] ITTUHBI OKPY>KHOCTH U
[JTMHBI TyTH, TIOMAAN Kpyra U
10111411 KPYTOBOI'O CEKTOPA;
[TPUMEHSTH 9TH (POPMYJIBI IIPU
peleHNH 3a1a4

5./IBuskeHm st

OOBSACHSATD, UTO TAKOE OTOOpaKEeHUE

OTto0pakeHue
IJTOCKOCTH Ha ceOsl.
IlonsTue
nBrokenna. Ocesast
Y LEHTpaIbHas
CUMMETPHH.
[TapannenbHbIi
nepenoc. [IoBopor.
Hanoxxenus u

OToOpakeHue MIOCKOCTH Ha
ceOst.

[lonstue nBuxkenus. CummeTpus.
OceBas ¥ LIeHTpaJIbHas
CUMMETPHUSL.

HanoxxeHnust v 1BUKCHUS.
[TapannensHbIN IEPEHOC U
IIOBOPOT.

Pewenue 3amau o reme

[IJJOCKOCTH Ha ce0s1 U B KAKOM
CJIy4ae OHO Ha3bIBACTCSI IBIYKEHUEM
[1JIOCKOCTH; OOBACHSITD, YTO TAKOE
0OCeBasi CHMMETPHSI, [ICHTPAIbHAS
CUMMETPHS, TapajlIeIbHBIA IEPEHOC
11 TOBOPOT; 00OCHOBBIBATH, UTO ITH
0TOOpa)KeHMS TUIOCKOCTH Ha ce0st
SIBJISIIOTCS JIBDKEHUSIMH; OOBSICHSITD,
KaKOBa CBSI3b MEX/1Y IBUKCHUSMU U
HAIOKCHHUSIMH; HJUTFOCTPUPOBATH

JIBHKEHUS JBmxenue. KontponbHas pabora "

OCHOBHBIE BU/IbI ABHKEHHI, B TOM

UMCIIE C TOMOILIBIO KOMITBIOTEPHBIX

[IPOTPAMM.

6.HauaabHble CBeleHUS U3 (OOBACHATE, UTO TAKOE
CTepeoMeTpUH MHOTOI'paHHMK, €ro rpaHu, péodpa,

BEPILMHBI, TUArOHAJIN, KaKO!
[Ipenmer [Ipenmer crepeomeTpum.

MHOTOTPaHHMK Ha3bIBacTCA
CTEpEOMETPHH. MHoOrorpaHHuKH.

BBIMTYKJIBIM, YTO TAKOE N-YTrOJIbHAas
I'eomerpuueckue [Ipusma. ®opmyna s N

N npr3Ma, e€ OCHOBaHUs, OOKOBBIE

Tena u BBIUUCIIEHUS 00bEMa .

rpaHu 1 OOKOBBIE pEOpa, KaKkas
IIOBEPXHOCTH. npusmsl. Ilupamuna. [IpaBuibHas N

[IpU3Ma HAa3bIBAECTCS MPSIMON U KaKas
MHororpaHHuKu: nupamuaa. Gopmyna s o

< HAKJIOHHOM, YTO TaKOE BBICOTA

pu3Ma, BBIUYHCIICHUS] 00bEMA TUPAMMUIBI.

[IPU3MBI, KaKas IPU3Ma Ha3bIBACTCS
napajuleJenunen, Tena Bpawmenus. opmys

nupamuia, Gopmys
JUTS. BBIYMCTICHUS MX
o0bemoB. Tena u
MOBEPXHOCTHU
BpAICHHS:
WIAH]IP, KOHYC,
cdepa, map,
bopmybl 1715
BBIYHCIICHUS MX
momanei

IJIOIIAIEH.

IIOBEPXHOCTEN U
o0bémoB.[{unmuup, KOHYC,
map.Pemenne 3aga4d no reme
«MHOrorpaHHUKN

[TapasuIesIenUIIeIOM U KaKou
apajijielenunes] Ha3bIBaeTCs
[IPSIMOYTOJIBHBIM; (POPMYJIUPOBATH U
00OCHOBBIBATh YTBEPHKICHUS O
CBOMCTBE qAUaroHajei
apajierenuneaa u o KBajapare
NiaroHajJIu npsaMOyroJbHOIro
mapasuieNenumnena; O0bICHITh, UTO
Takoe 00bEM MHOTOTPaHHUKA,
BBIBOJIUTH (C MTOMOIIBIO TPUHIINIIA




IMOBEPXHOCTEU U
00BEMOB.

KaBanbepn) popmyiny o0bEMa
PSIMOYTOJIBHOTO TIapajuiesienunena;
OOBSICHATD, KAKOW MHOTOIPAaHHHUK
HA3bIBACTCSI MUPAMUJION, YTO TaKOe
OCHOBaHUE, BEPLINHA, OOKOBbIE
rpaHu, OOKOBBIC pEOpa U BHICOTA
paMU/Ibl, KaKas TupamMuia
HA3bIBACTCSI MPABUIIHLHOM, UTO TaKOe
Ao emMa MpaBUILHON THPAMHUIBL,
MPUBOAUTH GOPMYITYy 00bEMa
MUPaMHJIbI; OOBSACHSITH, KAKOE TEJIO
HA3bIBACTCS LIUJITMHAPOM, YTO TaKOE
Cr0 OCh, BEICOTA, OCHOBAHMS,
panuyc, 60KOBasi MOBEPXHOCTb,
oOpa3yromue, pa3BEpTka OOKOBOMA
[TOBEPXHOCTH, KAKUMU (opMyTiaMu
BbIpAXKAOTCS 00BbEM U IUIOIIAJb
0OKOBOI MOBEPXHOCTH LIUJIMH/IPA;
OO0BSICHATD, KAKOE TEJIO HA3bIBACTCS
KOHYCOM, YTO TaKO€ €ro OCh,
BLICOTA, OCHOBaHHE, OOKOBas
[TOBEPXHOCTh, 00pa3ymolIue,
pa3BEépTKa OOKOBOM MOBEPXHOCTH,
KakiMH (OpMYJIaMH BBIPaKaIOTCA
00BEM KOHYCA U TUIOMIAAh OOKOBOM
[TOBEPXHOCTHU; OOBSCHATH, KaKas
[TOBEPXHOCTH Ha3bIBACTCA CHEpoil n
KaKOe TEJIO Ha3bIBAETCS LIApOM, YTO
TaKoe paJnyc B TuameTp chepsl
mapa), Kakumu GpopMmynaMu
BbIpaXKaroTCs 00bEM LI1apa u
[1011aAb C(epbl; U300pakaTh U
[pacrio3HaBaTh Ha PHCYHKAX MPU3MY,
napasuieNenune 1, TupaMuy,
[IVTHH/IP, KOHYC, [I1ap

7.00 akcuoMax IJIAHMMETPHH

8.IloBTOpenue. Pemenue 3axay

TpeyronpHuk. Pemenue
3a1a4.OKpyXHOCTb. Pemenue
3a1a4

YUeThIpEXYroJIbHUKU.
MHOroyroiasHUKH
YeThIpEXYroJIbHUKU.
MHOroyroiasHuKH.

Bekropsl, METOX KOOPAMHAT.
JIBr>keHue.

Pewrenue 3a1ad Ha npuMeHeHUe
TEOPEM CHHYCOB U KOCHHYCOB
Pemrenue 3anay Ha
noctpoenne Urorosas
KOHTPOJIbHas1 pabdoTa




3akTrounTeIBHBIN YPOK-Oecena
110 KypCy reOMeTpHH 7-9KII.

7. Ilnanupyemble pe3y/bTaThl OCBOEHHUSI Y4eOHOI0 NpeiMeTa reoMeTpun
B 7—9 kiaccax
7 knace
Haruasanasi reomerpust

OO0yualomuiicss HAyYuTCs:
1) pacrio3HaBaTh Ha YepTekKax, PUCYHKAX, MOJICIAX U B OKPYKAIOIEM MHUPE IJIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPHI;
2) pacrio3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOIBHOTO Mapaiesenune/1a, NpaBIIbHON TUPaMHIBL,
WIMHAPA U KOHYCAa,
3) onpenenaTh 1Mo IMHEHHBIM pa3MepaM pa3BEPTKH (GUTYPHI TMHEHHBIE pa3Mepbl caMoil pUurypsr u
Ha000pOT;
4) BBIYUCIIATH 00BEM IPSAMOYTOIBHOTO TTapauIeICIHUITea.
Oo0yuawoiuiicst noiyuum 603MOHCHOCHb:
5) sbruucsames 06vEMbL NPOCMPAHCMEEHHBIX 260MEMPULECKUX PUSYD, COCMABTEHHBIX U3
NPAMOY20NbHBIX NAPANLENEeNUNEe00s;
6) yenybumo u pazeums npedcmasieHust 0 NPOCMPAHCIMBEHHBIX 2eOMEMPUYECKUX Pueypax;
7) npumensime nonamue pazgEPmMKU 0I5l BbINOIHEHU NPAKMUYECKUX PACUEMO8.

8 ki1ace

I'eomeTpuueckue purypsi
OOyyarommiicss HAy4YUTCA:
1) moIBp30BATHCS SI3BIKOM T'€OMETPUH JIJISI OMUCAHUS TIPEJAMETOB OKPY)KAIOLIETO MUPA U MX B3AaUMHOTO
pacnosIoKeHus;
2) pacnio3HaBaTh M U300pakaTh HAa YEPTEkKaX U PUCYHKAX T€OMETPHUUECKUE (PUTYPHI U UX
KoH(pUrypanmu;3) HaXOAUTH 3HAYCHUS UTUH JTUHEHHBIX SJIEMEHTOB (DUTYP M UX OTHOILICHUS,
rpajaycHyto Mepy yrioB ot 0 1o 180°, mpumeHsist onpeaeneHus, CBOWCTBA U IPU3HAKUA QUTYP U UX
3JIEMEHTOB, OTHOIIECHHUS PUTYD (PaBEHCTBO, M0100ME, CHMMETPHH, TIOBOPOT, TapaJLIeIbHBII EPEHOC);
4) orepupoBaTh C HAYAIHHBIMH MTOHATUSMHU TPUTOHOMETPHH U BBITIOJIHSTD JIEMEHTAPHBIC ONEPAIIH
HaJl QYHKIUSIMH YTJIOB;
5) pemiath 3a/1a4M Ha JI0KA3aTEIBCTBO, OMUPAsCh HA U3YUYECHHBIE CBOMCTBA (PUTYpP M OTHOLICHUN MEXKIY
HUMH U IPUMEHSISI H3Y4YE€HHbIE METO/IbI OKA3aTeIbCTB;
6) pemaTh HECIOKHBIE 33/1a4d Ha MMOCTPOSHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOCHHS C
MOMOIIBIO ITUPKYJIS U IMHEHKH;
7) pemath mpocTeiime IMIaHNMETPUIECKHIE 3a]]aud B IPOCTPAHCTBE.
Oo0yuawmumiicst noiyuum 603MOHCHOCHLb:
8) osrademv memoodamu pewenus 3a0ay Ha BLIYUCAEHUSL U OOKA3AMENbCIMBA. MemoO0OM On
NPOMUBHO20, MEMOOOM NOOOOUS, MEMOOOM nepedbopa 8apuUarHmos u MemoooM 2e0MempuiecKux mecm
mouex,
9) npuobpecmu onvim npumeHeHUs anee6paULecKoeo U MmpUeOHOMEMpPULEeCcKo20 annapama u uoetl
08UICEHUS NPU PeUleHUU 2eOMeMPUIECKUX 3a0ay;
10) osnademv mpaduyuonnoil cxemoul peuteHust 3a0ay Ha NOCMPOEHUE C NOMOUbIO YUPKYIISL U
JUHEUKU: AHAIU3, NOCMpOoeHue, OOKA3AMenbCmeo U UCCIe008aHUe;
11) nayuumocs pewams 3a0auu na nocmpoenue MenmoooM 2eOMempuiecKko20 Mecma moyex u
Memooom noooobus;
12) npuobpecmu onvim ucciedosanus c80lcme NAAHUMEMPULECKUX PUSYD € NOMOUbIO
KOMNbIOMEPHIX NPOSPaAMM,
13) npuobpecmu onvim gvinonnenus npoexmog no memam. «I eomempuyeckue npeobpazosanus Ha
naockocmuy, «Ilocmpoenue ompeskos no gpopmyney.
N3mepenne reoMeTpuYeCKNX BeTHYHH

OOyyaromuiicss HAy4YnTCS:




1) ucnonp30BaTh CBOMCTBA U3MEPEHUS JITUH, IUIOMIAACH U YIJIOB IIPH PEIICHUH 3374 Ha HAX 0K ICHUE
JUTMHBI OTPE3Ka, IJTUHBI OKPYKHOCTH, ITMHBI AYTH OKPYKHOCTH, TPaJyCHOU MEphI yIia;
2) BBIYUCTATH ATUHBI THHEWHBIX AJIEMEHTOB (PUTYP U UX YIIIbl, UCTIOIB3YS (POPMYITBI JITHHBI
OKPY>KHOCTH U JUTUHBI IYTU OKPYKHOCTH, POPMYJIBI II0MAaAen huryp;
3) BBIUUCISTH IUIOMAAN TPEYTOJIBLHUKOB, IPSIMOYTOJILHUKOB, TApalIeIOrPaMMOB, TPANeuii, KpyrOB U
CEKTOpPOB;
4) BBIYUCIATH ITUHY OKPYKHOCTH, JUTHHY JYTH OKPYKHOCTH;
5) pewmaTh 3a1a4u Ha I0OKA3aTeIbCTBO C UCIOIb30BaHUEM (POPMYJI IITMHBI OKPYKHOCTHU U JUTUHBI IYTH
OKpY>KHOCTH, (hopMyn miomaneit Gpuryp;
6) pemaTh MPaKTUYECKUE 3314, CBSI3aHHBIE C HAX0XKJACHUEM T'€OMETPUYECKUX BEIMYUH (MCIOB3YS
IpU HEOOXOIMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPECTBA).
OO0yyammiics noayuum 603MOHCHOCHb:
7) biuucame niowaou Guayp, COCmasienHbix u3z 08yx uiu boiee NPsIMoy2oaIbHUKOS,
napannenocpammos, mpeyeoibHUKos, Kpyaa u cekmopa,
8) eviuucaams niowWaou MHO20Y20IbHUKO8, UCHOIb3YS OMHOWEHUS] PABHOBENUKOCIU U
PABHOCOCMABIEHHOCTNU,
9) npuobpecmu onvlm npumeHerUs aneeOPAULECK020 U MPUSOHOMEMPULECKO20 ANNApama u uoet
08UICEHUs. NPU peuleHUU 3a0a HA 8bIYUCTeHUe NI0WA0ell MHO20Y201bHUKOS.
9 ki1acc
Koopaunarsi
BbInycKHUK HAYYHTCS:
1) BBIUMCHATH IIMHY OTpE3Ka [0 KOOPAWHATAM €r0 KOHIIOB; BEIYUCISATH KOOPIUHATHI CEPETUHBI
OTpe3Ka;
2) UCIOJIb30BaTh KOOPJMHATHBIN METO JIJIsl U3yYEHHS CBOMCTB MPSIMBIX U OKPYKHOCTEH.
BbINYCKHUK nOAYyYUM 603MOHCHOCHb:
3) osnademv KOOPOUHAMHBIM MEMOOOM PeieHUs: 3a0ad HA SbIYUCICHUE U OOKA3AMENbCME0,
4) npuobpecmu onvim UCnoIb308aAHUSL KOMILIOMEPHBIX NPOSPAMM OJisl AHAIU3A YACMHBIX CIY4aAes
83AUMHO20 PACNONONHCEHUS OKPYIHCHOCIEN U NPAMBIX,
5) npuobpecmu onvim evinonnenuss npoekmos Ha memy «IIpumenenue KOOPOUHAMHO20 MeMOOd npu
peuteHuly 3a0ay Ha GblYUCIeHUe U OOKA3AMeNbCMBOY.
BekTopsl
BbInyCKHUK Hay4uTCH:
1) omepupoBaTh ¢ BEKTOpaMH: HAXOJUTh CyMMY M Pa3HOCTB JABYX BEKTOPOB, 3aJaHHBIX
Te€OMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIN MPOU3BEICHUIO 3aJAaHHOTO BEKTOpa HA YHUCIIO;
2) HaXOUTh JIJISI BEKTOPOB, 3a/IaHHBIX KOOPJUHATAMU: JUTHHY BEKTOPA, KOOPJAUHATHI CYMMBI U
pa3HOCTH IBYX U O0Jiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHHS BEKTOpA HAa YUCIIO, IPUMEHSS TPU
HEO0OXOJIMMOCTH COUYETATENbHBIN, IEPEMECTUTENbHBIN U paCIPeIeIUTEIbHbIN 3aKOHBI;
3) BBIUUCISTH CKAIIPHOE MTPOU3BEICHNE BEKTOPOB, HAXOAUTH YTOJl MEXKYy BEKTOpaMH, YCTaHABINBATh
MEPICHIUKYIIIPHOCTD MPSMBIX.
BbINyCKHUK noayuum 603mMoxHcHOCHb:
4) osrademv 6eKMOPHBIM MemMOOOM OJis PeuleHust 3a0ay Ha 6bIYUCLEHUE U OOKA3AMENbCIMEO,
5) npuobpecmu onvim evinoanenus npoekmos na memy «llpumenenue 6ekmopHo20 memooa npu
peuleHuly 3a0ay Ha 8blYUCTIeHUe U OOKA3AMeNbCMBOY.

Kpumepuu oyenok no zeomempuu
1. Copepxanue u 00beM MaTepHaia, HOUIeXKAIIEro MPOBEpKe, onpeaensercss nporpamMmoit. [lpu
MIPOBEPKE YCBOEHUS MaTepraia HY>KHO BBISIBJIATD MTOJIHOTY, MPOYHOCTh YCBOCHHSI YUaLTUMUCS
TEOPUU U YMEHUS IPUMEHSATD €€ Ha IPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIUX.
2. OcHOBHBIMH (hOopMaMH MTPOBEPKH 3HAHWH M YMEHUH YUaIIUXCsl 0 MaTEMATHUKE SBIISTFOTCS
MUCHbMEHHAs! KOHTPOJIbHAS paboTa U YCTHBIN OIpoc.



[Ipu o1ieHKE MUCHMEHHBIX M YCTHBIX OTBETOB YUUTENb B MIEPBYIO OUEPEh YUUTHIBAET TOKAa3aHHBIC
yyanuMucs 3HaHus 1 ymeHus. OlleHKa 3aBUCUT TaK)Ke OT HAIMYUS U XapaKTepa MOrpelHOCTeH,
JOMYIIEHHBIX YYalllUMHCS.

3. Cpenu morpenrHoCTe! BBIICISIOTCS OMTMOKY U HeoueThl. [[orpenHoCTh CYuTaeTCsl OMMUOKOM,
eclIu,

OHa CBUJIETENILCTBYET O TOM, YTO YUCHUK HE OBJIAJI€]l OCHOBHBIMU 3HAHUSIMU, YMEHUSIMU, YKa3aHHBIMU
B

porpaMme.

K HenodyeTam OTHOCSATCS MOTPELTHOCTH, CBUACTENILCTBYIOIINE O HEAOCTATOYHO MMOJTHOM WITU
HEZ0CTAaTOYHO MPOYHOM YCBOGHUU OCHOBHBIX 3HAHUH M YMEHUH WK 00 OTCYTCTBUM 3HAHUIA, HE
CUMTAIOUIUXCS B IPOrpaMMe OCHOBHBIMU. HeoueraMu Takyke CYUTAIOTCA: MOTPEIIHOCTH, KOTOPBIE HE
MIPUBEJIN K UCKAKEHUIO CMBICTIA MMOJIYYEHHOTO YYEHUKOM 33JaHUSI UJTH CTI0CO0a €ro BBITIOJIHEHUS;
HEaKKypaTHasl 3aM1cCh; HEOPEKHOE BBHITOJIHEHUE YepTexKa.

['panuna mexay ommbKaMu U Hel04eTaMu SIBJISIETCS. B HEKOTOPOil cTeneHu ycinoBHOU. [Ipu onuux
00CTOSITENTLCTBAX JOMYIICHHAS YUAIIUMICS IOTPEITHOCTh MOXKET PACCMATPUBATLCS YUUTEIIEM KaK
omu0OKa, B Ipyroe BpeMsi U MpH JAPYrux 00CTOSATENbCTBAX — KaK HEJAOYeT.

4. 3aganusi JUisl YCTHOTO M TUCBbMEHHOTO OIPOCA YUAIIUXCS COCTOST U3 TEOPETUUECKUX BOIIPOCOB U
3azad.

OTBeT Ha TEOPETUUECKHI BOTIPOC CUUTAETCS 0€3yNPEUHBIM, €CITU IO CBOEMY COJICPKAHUIO IMMOJTHOCTHIO
COOTBETCTBYET BOMPOCY, COJAEPIKUT BCE HEOOXOAUMBIE TeOpeTUYecKue GPakThl 1 000CHOBAHHbBIE
BBIBOJIbI, & €r0 U3JIOKEHUE U MTUChbMEHHAS 3aITUCh MAaTEMAaTUYECKHU IPAMOTHBI U OTJINYAIOTCS
MOCIIEI0BATEIHHOCTHIO U AKKYPATHOCTBIO.

Pemenwue 3amaun cuutaeTcst 0€3ympeyHbIM, €CIIM TPABMIILHO BBIOPAH CIIOCOO PEIICHHUS, CAMOPEIICHUE
COIIPOBOXAAETCS HEOOXOJUMBIMU OOBICHEHUSIMHU, BEPHO BBITIOJIHEHBI HY)KHbIE BRIYUCIICHUS U
peoOpa3oBaHus, IOJy4eH BEPHBIN OTBET, MOCICIOBATEIILHO M aKKypaTHO 3aIHCAaHO PEIICHHUE.

1. OueHnka oTBeTa y4alerocs Ipyu yCTHOM M MHUCbMEHHOM OIPOCEe MPOBOJUTCS MO MATUOATIBHON
CUCTEME, T. €. 32 OTBET BBICTABIISIETCA OJHA M3 OTMETOK: | (I710X0), 2 (HEYIOBIETBOPHUTEIIBLHO),
3 (yIOBIETBOPUTENHHO), 4 (XOpOIIO0), 5 (OTJIMYHO).

2. Y4uTelnb MOXKET MOBBICUTh OTMETKY 33 OPUTHHAIBHBINA OTBET Ha BOTIPOC WU OPUTHHAIBHOE
pelieHre 3a1a4u, KOTOpbIe CBUICTENBCTBYIOT O BHICOKOM MaTeMaTHYECKOM Pa3BUTHH
y4alerocs; 3a penieHue 06osee cI0XHOM 3a7a4uu UM OTBET Ha 00Jsiee CII0KHBIN BOIIPOC,
MpeIJI0KEHHBIE yYalleMycCsl TOMOTHUTEIBHO MOCIE BHITIOTHEHUS UM 3a/1aHUH.

Kpumepuu owiuook
K rpy0bIm ommbkam oTHOCSTCS OMKUOKH, KOTOpble OOHAPYKUBAIOT HE3HAHUE ydaIluMuUcs GopMyil,
IIPaBWJI, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHME UX IPUMEHATDH; HE3HAHNE IIPUEMOB PELICHUS 3a/a4,
paccMaTpuBaeMBbIX B yUEOHHMKAX, a TAK)KE BHIYUCIUTENbHbIE OIIMOKH, €CJIM OHU HE SBIISIOTCS
OITMCKOM;
K HerpyObIM omndkam OTHOCSTCS: MTOTEPs. KOPHSI UM COXPaHEHUE B OTBETE IIOCTOPOHHETO KOPHS;
orOpacsiBaHUe 0€3 00BSICHEHUH OTHOTO U3 HUX U PAaBHO3HAYHBIE UM;
K HenoueTam oTHOCATCA: HEpallMOHAIBHOE PEUIEHHE, OMMCKH, HEJOCTaTOYHOCTh UJIM OTCYTCTBUE
MOSICHEHUH, 000CHOBaHUH B pEIIEHUSIX

Ouenka ycmuvlx 0meemaoe yuaujuxcs
OTBeT OLIEHUBACTCS OMMEMKOU «I», €CIH YICHUK:
e TIOJHO PACKPBUI COJIepKaHNe MaTepuasa B 00beMe, IPeIyCMOTPEHHOM MPOrpaMMoin U
YIEOHHKOM,
e HM3JIOXKHI MaTepual rPaMOTHBIM SI3bIKOM B ONPEACTIEHHOM JTOTHYECKON TT0CIIeI0BATEIbHOCTH,
TOYHO
UCIOJIB3YSl MATEMATUYECKYIO0 TEPMUHOJIOTUIO U CUMBOJIHKY;
e TMPABUJILHO BHITIOJHWI PHCYHKH, YEPTEIKH, TPAPUKH, COMYTCTBYIOIUE OTBETY,
e TOKa3aJl yMEHHE WLTIOCTPUPOBATH TEOPETUUECKUE TIOJIOKEHUST KOHKPETHBIMH PUMEPAMU,




MPUMEHSITh UX B HOBOM CUTYAIlMH MPH BBITOJIHEHUHU TIPAKTHUYECKOTO 3aaHHUS,

e  TIPOJIEMOHCTPHUPOBAJT YCBOCHHE paHEe N3YUEHHBIX COMYyTCTBYIOIINX BOIPOCOB,
c(hOPMHUPOBAHHOCTH H YCTOMYHBOCTh UCTIONIB3YEMBIX IPU OTPAOOTKE YMEHUI U HABBIKOB;

e  OTBEYAJ CAMOCTOSITEIILHO O€3 HaBOIAIUX BOMPOCOB yuuTesi. Bo3MOKHBI O1HA - J1BE
HETOYHOCTHU TIPH OCBEIICHUN BTOPOCTETICHHBIX BOMPOCOB UJIM B BBIKJIAJIKAX, KOTOPHIC YUCHUK
JIETKO MCIPABHUII 110 3aMEUAHUIO YUUTEIS.

OTBET OLIEHUBACTCS OMMEMKOU «4», €CITA OH yIOBJICTBOPSET B OCHOBHOM TPEOOBAHUSIM HA OIICHKY
«5», HO TIpH 3TOM UMEET OJIMH U3 HEJAOCTATKOB:

e B M3JIOKCHHH JIOMYIICHBI HEOObITNE MPOOEIbl, HE NCKA3UBIIHE MATEMATHIECKOE COJICpIKAaHUE
OTBETA;

e JIOMYIICHBI OJIMH - IBA HEJ0YETA IPH OCBEIICHUNA OCHOBHOTO COJICpYKaHUS OTBETA,
HCIIPaBJICHHBIE TI0 3aMEYaHHIO YUUTEIS;

e  JIOMYMIICHBI OMMOKA WA OOJIee TBYX HEAOYETOB MIPH OCBEIICHHH BTOPOCTETICHHBIX BOIIPOCOB
WJIY B BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIC 110 3aMEUYAHUIO YUUTEIIS.

Ommemxa «3» CTaBUTCS B CIEAYIOLUIUX CIydasiX:

e HEMOJIHO WJIM HETOCEA0BAaTEIbHO PACKPBITO COIEPKAHNE MaTepHalia, 1o ToKa3aHo odIee
MMOHMMAHKE BOIPOCA M MPOJIEMOHCTPUPOBAHBI YMECHHSI, TOCTATOUHBIC JUISI JAITBHEUIIIETO
YCBOEHUS MPOTPaMMHOT0 MaTepHuana (onpeneiaeHHbie « TpeOOBaHUAMU K MAaTEMAaTHIECKOM
MOATOTOBKE YUAIIUXCS);

e  HMMENUCH 3aTPYAHECHUS U JIOMYIICHBI OITUOKHU B ONPEAETICHUH MOHSATHH, UCIOIb30BaHUN
MaTEeMaTHYECKON TEPMUHOJIOTHH, YePTEIKAX, BEIKIIA/IKaX, UCIIPABICHHBIC TTOCIIE HECKOJIBKHUX
HABOJISIIIUX BOIIPOCOB YUUTEIIS;

e YYCHHK HE CIIPABWICS C IPUMEHEHHUEM TCOPUH B HOBOM CHTYAIIMH IPHU BBITOJHCHUN
MIPAKTUYECKOTO 33/IaHUsl, HO BBIMOIHII 3aJJaHHs 0053aTEIbHOTO YPOBHS CIIOKHOCTH 10
JTAaHHOU TEeME;

e IIPW 3HAHWHU TEOPETHUYECKOI0 MaTepHraja BhISIBJICHA HEAOCTATOYHAS CPOPMHUPOBAHHOCTH
OCHOBHBIXYMCHHI W HABBIKOB.

Ommemxa «2» CTaBUTCA B CIAEAYIOUIUX CIyYasiX:

e HE PacKpBITO OCHOBHOE COJEpKaHUE YIeOHOTO MaTepHalia;

e 00HapyXeHO He3HAHHE WU HETIOHUMaHUE YYCHUKOM OOJIbIIel Wik Hanbolee BaKHOM YacTh
y4eOHOTO MaTepuana;

e  JIOMYUICHBI OIIUOKHU B ONPEACTICHUH MOHATHI, IPH UCIIOIb30BAaHUHU MAaTEMATHUECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YePTEKaX MU TpaduKax, B BEIKIAJIKaX, KOTOPBIC HE HCIIPABJICHBI
MOCIIe HECKOJIBKUX HaBOJSALINX BOMPOCOB YUUTEIIS.

Ommemka «1» CTaBUTCS, €CIIH:

e  YYEHHUK OOHApPYKUJI MOJTHOE HE3HAHUE M HETIOHMMaHHUE N3y4aeMOro yueOHOro MaTepuaia uiu

HE CMOT OTBETUThH HU HA OJIMH U3 TTOCTABJICHHBIX BOIPOCOB 10 H3y9acMOMY MaTepHalry.
Ouyenka nuceMeHHbIX padom yuauiuxcs
Ommemka «5» CTaBUTCS, €CIIH:

e paboTa BBIMOJIHEHA MOJIHOCTHIO;

e B IJIOTHUYECKUX PACCYXJICHHUSIX U OOOCHOBAHUY PEIICHUS HET IPOOETIOB U OMIMOOK; B PEIICHUN
HET MaTeMaTHYECKUX OMMOOK (BO3MOXKHA OJJHA HETOYHOCTb, ONMCKA, HE SBJISFOIIASACS
CJICJICTBUEM HE3HAHUS WM HETIOHUMaHUs yIeOHOTO MaTepuaa).

Ommemka «4» CTaBUTCS, €CIIH:

e paboTa BBIOJHEHA MOJIHOCTHIO, HO 00OCHOBAHUS IIIar0OB PEIICHUS HEAOCTATOYHBI (€CIn
yMeHHe 000CHOBBIBATH PACCYKIEHUS HE SIBISLIOCH CTIEUATbHBIM 00BEKTOM MPOBEPKH );

e JIOMYIICHA OJIHA OIIMOKA WJIM JIBAa-TPH HEJA0YETA B BHIKIIQ/IKAX, PUCYHKAX, YepTekKax WITH
rpadukax (eciu 3Tu BUBI pabOTHI HE SIBISUTUCH CHIEIIHATEHBIM 00bEKTOM MPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIU:

e JIOMyHICHBI O0OJIee OJHOMN OMTHOKYU WK O0Jiee IBYX-TPEeX HEI0YETOB B BRIKJIAKAX, YEPTEkKaX

WM rpadukax, HO yUaIUiics BIIaJIeeT 00s13aTSIIbHBIMU YMEHUSMH TI0 TTPOBEPSAEMON TEME.
Ommemxka «2» CTaBUTCH, €CIIH:




. AONYIICHBI CYIIICCTBCHHBIC OIJ_II/I6KI/I, IIOKa3aBIINUC, YTO yqaumﬁcsl HEC BJIaJ€CT O6H38.T€JII>HI:IMI/I
YMEHUSIMH MO TAaHHOM TEME B IMOJTHON Mepe.



