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IHNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o kypcy «Pa3BuTne (GyHKIMOHATBLHOW IPAaMOTHOCTH TIPH PEIICHUN
MPAKTUYECKUX 3a]a4 MO MareMaTtuke» s olydarommxcs 5-9 kimaccoB B MAOY
COIII Ne6 r.Hespsincka paspadborana Ha ocHoBe PI'OC OOO. B nporpamme yyTeHBI
uaen U TnojoxkeHus KoHIenmuu pa3BUTHUS MaTeMaTHYEeCKOro o0pa3oBaHUs B
Poccuiickont ®enepanum.

[IpeameToM MaTeMaTHKU SIBISIFOTCS (PYHIAMEHTAIbHBIC CTPYKTYPhI HAIIETO MHPA
— TMPOCTPAaHCTBEHHBIC (OPMBI M KOJIMYECCTBCHHBIC OTHOMICHUS (OT MPOCTCUIINX,
YCBaMBAEMBIX B HEMOCPEJICTBEHHOM OIIBITE, O JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHUS HAYYHBIX W IPHUKJIQIHBIX HAeH). MaTeMaTndeckue 3HaHUS 00€CTICUnBAIOT
MOHMMAaHUE TPHWHIIMIIOB YCTPOWCTBA M WCIOJB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W MHTEPIPETAIUIO COINMAIBLHON, SKOHOMHUYECKOH, MMOJUTHYECKOU
uH(OpMAIMHU, TA0T BO3MOXKHOCTH BBITTOJTHATH PACUETBI W COCTABIATH AJITOPUTMBI,
HAaXOJMUTh W  TPUMEHATH  (OPMYJbI, BJIQJACTh NPAKTUYECKUMH  INpUEMaMU
TCOMETPUYCCKUX M3MEPEHUI U TIOCTPOCHHH, YMTaTh HH(POPMAIHIO, TIPEICTABICHHYIO B
BUJIC¢ TaONWI, aWarpaMM H TpaduKOB, >KHTh B YCJIOBHSAX HCOMPEACIEHHOCTH H
MMOHUMAaTh BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

N3yuenne marematuku QopMupyeT y OOydYarOMIMXCS MaTEeMaTHYECKUUA CTHIIb
MBIILJICHUS, TPOSIBIISIIONIUICS B ONpeNeNEHHBIX YMCTBEHHBIX HaBbikax. OOydaronimecs
OCBaMBaIOT TaKUE NPUEMBI U METOJbI MBIIUICHUS, KAaK HWHIAYKUUS M JEeTyKUHUS,
000011IeHHe U KOHKpETH3allks, aHAIN3 U CHUHTE3, Kiaccu(UKaIus U CUCTeMaTu3alus,
abctparupoBanue u aHaynorus. OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUCHUHU, MpaBuia
UX KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTUYECKHUX MMOCTPOCHUM, CIIOCOOCTBYIOT
BbIPaOOTKE yMeHHsI (OPMYIUPOBATh, OOOCHOBBIBATH M JOKA3bIBATh CYXKICHHS, TEM
CaMbIM DPAa3BUBAIOT JIOTUYECKOE MbIlUIeHHe. M3yueHne MareMaThkud OOecrieunBacT
dbopMHpOBaHUE AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIHUTAHUE yMEHUI
JCHCTBOBAaTh IO 3a/JaHHBIM  AJITOPUTMaM, COBEPIICHCTBOBATh H3BECTHHIE U
KOHCTpYHpOBaTh HOBbIe. B mporecce pemieHus 3amady — OCHOBOM y4ueOHOM
JEATENHPHOCTH HA YpPOKax MaTEeMaTUKH — Pa3BUBAIOTCS TBOpPYECKAs WM TMPUKIIATHAS
cTopoHbl MbIUIeHUs. OOydeHne MareMaThke 1a€T BO3MOXKHOCTh pa3BUBATH Y
OOyJaroIuXcs TOYHYIO, PAllMOHATFHYI0 U MH(GOPMATHBHYIO PEdYb, YMEHUE OTOMpaTh
Hanbosee MOAXOJAIINE S3BIKOBbIC, CHUMBOJIMYECKHE, Tpaduueckue CpeacTBa Jis
BBIPOKCHHSI CYKICHUN U
HATJISIAHOTO X MPEICTaBICHHUS.

[Tpyn u3yyeHUM MaTEMaTUKH OCYILIECTBIISIETCS OOIlee 3HAKOMCTBO C METOJAMH
MO3HAHUS JIEHCTBUTEILHOCTH, MPEACTABICHUSIMA O TPEIMETe U METOJaX MaTeMaTHKH,
WX OTJIMYAA OT METOJOB JPYTUX CCTCCTBEHHBIX MW TYMaHUTapHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHUS MaTEeMAaTHKH JIJIS PEIICHHS HAYYHBIX U IPUKJIATHBIX 3a]1a4.



[IpyoputeTHpIMM LENAMH OOy4YeHHs MaTemMaTuke B 5-9 Kiaccax SBISIOTCA:
(dbopMHpOBaHUE LEHTPAIbHBIX MAaTEeMATHUYECKUX MOHSITHH (YKCIIO0, BEIMYUHA,
reomeTpudeckas ¢Gurypa, HepeMeHHasl, BEPOSTHOCTh, (PYHKIIMSI), OOECIEeUUBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUUECKOTO 00pa30BaHUsI 00YUYarOIINUXCS;

NoJIBe/IeHHE 00yYarouIuxcsi Ha IOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEeMaTUKH U OKPYXKAIOIIEro MHpa, MOHMMAaHUE MaTeMaTUKH KaK 4YacTu oOmen
KYJIbTYpBI YEJIOBEUECTBA;

pa3BUTHE UHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH  OO0yvaromuxcs,
MO3HABATEJIbHON AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIUICHHS,
MHTEpeca K U3YUYEHUIO MaTEMATHUKH;

dbopmupoBanre  (YyHKIHMOHAJIHLHOM  MaTeMaTHUYeCKOW  TPAMOTHOCTH:  YMEHUS
pacno3HaBaTh NPOSBICHHUS MAaT€MAaTHYECKHX MOHATHIA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYallMsIX WM TPU HU3YYEHUU JPYTUX YUEOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (QopMylIupoBaTh UX Ha S3bIKE
MaTeMaTUKH W CO3JaBaThb MaTeMaTUYECKHE MOJIEIU, MPUMEHATh OCBOEHHBII
MaTeMaTUYeCKUd  ammapaT JJid  peuleHus IPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPHPETUPOBATH U OLICHUBAThH MOJYYCHHbBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUU COJIEpXaHUS MpOrpaMMmbl Kypca B 5-9 kiaccax: «YHucina u
BBIUMCIICHUSD», «AureOpa» («AnreOpandeckue BbIPOXKECHHS», «YpPAaBHEHUS U
HepaBeHCTBay), «DyHkuum», «l'eomerpus» («l'eomerpuueckue GUIyppl W HX
CBOMCTBa», «3MepeHne reoMeTpuuecKuX BEIUYUH»), «BeposiTHOCTh U CTATUCTUKAY.
JlaHHbIC TUHUW Pa3BHBAIOTCS IMApAUICTBHO, KaXJash B COOTBETCTBHUU C COOCTBEHHOU
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHa OT JpPYyrod, a B TECHOM KOHTaKTe u
B3aMMOJICHCTBHH.

CopmepkaHve  MpOrpaMMbl,  pacmpelenéHHOe MO  rojgam  o0yuyeHwus,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHUMUIIHAIbHBIM
BorpocaM  oOywaromuecsi — oOpaljaiuch  HEOJHOKpPAaTHO, UYTOOBI  OBJAJCHUE
MaTEeMaTUYECKUMH TOHATUSIMA M HaBBIKAMU OCYIIECTBIISUIOCH IOCJIEI0BATEILHO U
MOCTYNaTeNbHO, C COOJIOACHHEM IMPHUHIIMIA IPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY MaTeMaTHYECKUX MPEACTABICHUN O00ydarommxcs,
pacmupss U yriryossis e€, o0pa3ysi IpOoYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO Maremaruka sIBASETCS 00S3aTENbHBIM yUeOHBIM
MpPeMETOM Ha YpOBHE OCHOBHOTO 001iero obpaszopanus. B 5-9 knaccax maremaruka
TPaJULIMOHHO HM3YYaeTcs B paMKax CJIEAYIOIIUMX y4eOHBbIX KypcoB: B 5—6 Kiaccax —
Kypca.

«Maremarnkay, B 7-9 kitaccax — KypcoB «Anrebpay (BKITIOYask SJIEMEHTh CTATUCTUKA U
Teopun BepositHOcTel) u «['eomerpus». IIporpammoil Mo MareMaTuke BBOJIUTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposaTHOCTh U CTATUCTUKAY.

OO1iee 4McIO YacoB, PEKOMEHJIOBAHHBIX JJIsi IMPOXOXKACHUS Kypca Ha YpPOBHE
OCHOBHOTO 001iero obOpa3zoBanusi, — 1 36 wuyacoB: B 5 knacce — 34 uaca (1 yac B
Heqnento), B 6 kinacce — 34 yaca (1 yac B Henento), B 7 kiacce — 17 gacoB (0,5 daca B
Heneno), B 8 kimacce — 17 gacoB (0,5 yaca B Hegeno), B 9 kiacce — 34 vaca (1 yac B
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IHIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yueHne MareMaTHKyd Ha YpOBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl HAMPABIEHO
Ha JOCTIKEHHE OOYYalOIUMUCS JIMYHOCTHBIX, METANpeIMETHBIX M TPEIMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB OCBOCHUS yUeOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIN4YHOCTHBIE Pe3yJIbTATBI OCBOCHUS MPOTPAMMBI 0 KYpCY XapaKTepU3yIOTCA:

1) narpuoTHYecKoe BOCIIMTAHME:

MIPOSIBJICHUEM HHTEPECAa K MPOLLIOMY M HACTOSIIEMY POCCUMCKONM MaTE€MaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTMIKEHUSIM POCCUMCKAX MAaTEMAaTUKOB U POCCHUUCKOMN
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO ATUX JIOCTHKEHUW B JPYTHUX HAyKax H
MPUKJIATHBIX cepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHIO 00S3aHHOCTEN TpakJlaHuHA U peau3alluu ero mnpas,
NpPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKUMOHHPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBJI€HUHM, MpoOLEayp TpaxAaHCKOro obmiecTBa (Hampumep, BBHIOODPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYKICHMIO OSTHYECKHMX NpoOJieM, CBSI3aHHBIX C
IPAKTUYECKUM NPUMEHEHUEM JTOCTHKEHUI HAayKH, OCOZHAHMEM BA)KHOCTU MOPAJIbHO-
ATUYECKUX MPUHLIUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM HAa AKTUBHOE yYacTHE€ B PEUICHHWM TMPAKTHUYECKUX  33aad
MAaTE€MAaTUYECKOM  HAIpPaBJICHHOCTH, OCO3HAHMEM  BaXHOCTU  MaTEMAaTHYECKOTO
oOpa3oBaHUS Ha TNPOTSHKEHWHW BCEM JKU3HU JUIsl YCHENHON mpodeccuoHanbHOM
JCATENHPHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MMOCTPOCHUEM HHJIUBUIAYAIIbHOM TpaeKTOpUU oOOpa3oBaHUs M >KU3HEHHBIX IIJIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTHIO K  SMOLUMOHAILHOMY W 3CTETHYECKOMY  BOCIIPHUSATHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajJay, PEIICHUH, pPACCYXJICHHH, YMEHHIO BHUJCThH
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMEell B  JESATEIBHOCTH HAa  COBPEMEHHYIO CHUCTEMY  HAy4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKAa, MPUPOILI U
oOlIecTBa, IOHMMAaHHWEM MaTeMaTHYEeCKOM HayKh Kak c@epbl YeI0oBeUYeCKOU
NESATENbHOCTH, ATAnoB €€ pa3BUTUA WU 3HAYUMOCTH JUISl PAa3BUTHUS IMBUIM3AIIUU,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKM M MaTEMaTHYEeCKOM KyJIbTypoll Kak CpeICTBOM
MO3HAHUS MUpA,



OBJIaACHUCM HpOCTCfIIHHMH HaBBIKaMH I/ICCHeI[OBaTeJIBCKOﬁ ACATCIIBHOCTH,

6) pusuyeckoe BocnuTaHMe, (POPMHPOBAHHE  KYJbTYPbl  310POBbA U
IMOLHMOHAJIBHOIO 0JIATONOIYYHSI:

TOTOBHOCTBIO IPUMEHSITh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUs 3/10pOBOTO 00pa3za KU3HU (370pOBOE MUTAaHUE, COAJAaHCUPOBAHHBIN PEXUM
3aHATHUA W OTAbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedexcuu, IpU3HAHUEM CBOETO IPpaBa Ha OMIMOKY M TaKOTO K€ IpaBa JIPyroro
YeJI0BEKa;

7) IK0JI0TH4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIIME HAa TPUMEHEHHE MaTeMaTHYeCKHUX 3HAHUM I pelieHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPYKAIOIIECH Cpe/ibl, TJIAHUPOBAHUS MMOCTYIIKOB U OI[EHKH UX
BO3MOXXHBIX TIOCJEACTBUM JUIsI OKPYXKAIOIIEH Cpellbl, OCO3HaHUEM TIJI00aJIbHOIO
XapakKTepa AKOJOTHUCCKUX IPOOJIeM U IyTeH UX PEIICHUS;

8) ajanranus K U3MEHAOIMIMMCH YCJIOBUSAM COLMAJIbHON M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHUCTBUAM B YCIOBHSX HEONMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCM KOMIIETEHTHOCTH 4Ye€pe3 IMPAKTUUYECKYIO JEATCIbHOCTb, B TOM YHCIIE YMEHHE
YUYUTBCA Y APYTUX JIIOJIeH, TpruoOpeTaTb B COBMECTHOW JESTEILHOCTH HOBBIC 3HAHMS,
HAaBBIKH M KOMIIETCHIIMU U3 OIbITA JPYTHX;

HE0OXOIMMOCThIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hnciie GOpMYIHPOBATH
U], TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHCJIE pPaHEe HE U3BECTHBIX,
OCO3HaBaTh JME(MUIUTHI COOCTBEHHBIX 3HAHUN W KOMMETECHTHOCTEH, IIAHUPOBATh CBOE
pa3BUTHE;

CITIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTyallMlI0 KaK BbI30B, TpPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIC
peuieHus W AecTBUs, (OPMYJIHpPOBATH W OIEHUBAaTH PUCKU U MOCIEICTBHUS,
(bOpMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbraTte OCBOEHHS TpOTpaMMbl Kypca Ha YypOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa y oOydaromierocsi OyayT copMHUpOBaHbl METANPEIMETHBIE PE3YJIbTAaTHI,
XapaKTepU3yIOIINeCs OBIAJICHUEM YHHUBEPCATBLHBIMU TMO3HABATEILHBIMU JIEHCTBUSIMH,
YHUBEpPCAJIbHBIMA  KOMMYHUKATUBHBIMH  JICWCTBUSAMH W  YHHUBEPCAIbHBIMU
PETYISATUBHBIMU JICHCTBUSIMU.

ITo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
ba3oBbie Jilornuyeckue aeiicTBUA:

BBIBISITH M XApPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHHH MEXIy MOHATHSIMH, (OPMYIHPOBATH OMPEICICHUS
MOHSATHUM, YCTAaHABIWBAThH CYIICCTBCHHBIM TMpU3HAK KJIacCU(PUKAIMK, OCHOBaHUS
JUTs1 000OIICHUS U CPABHEHUSI, KPUTEPUH MIPOBOJIUMOTO aHAIN3a;

BOCIIPMHHUMATh, (GOPMYJIHMPOBATH U IPEOOPA30BBIBATh CYXKICHHUS: YTBEPAUTEIHHBIC
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U OTpHIATeIbHbIC, €IUHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC;

BBISIBIISITH MAaT€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U TMPOTUBOPEUUS
B (akrtax, JaHHBIX, HAOJIOJEHUSX U YTBEPXKACHUAX, IMpeajaratb KpUTEpUU
JJIS1 BBISIBJICHHSI 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JenaTh BBIBOABI C  HCIIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

pa3buparh JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEpXKACHUH  (IpsiMble |
OT NOPOTUBHOIO), MPOBOAMTH CAMOCTOSITENIBHO  HECIIOKHBIE  JI0Ka3aTeIbCTBa
MaTeMaTHYeCKUX (PaKkTOB, BBICTPAUBATH APTyMEHTALMIO, MPHUBOJIUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

BBIOMpAThH CHIOCO0 pelieHus y4eOHOH 3aqaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BEIOMpaTh Haubosee MOAXOASAIMNNA ¢ YYETOM CaMOCTOATEIBHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBble nccienoBarebcKkue 1eMCTBUSA:

WCIIOJIb30BaTh BOMPOCHI KAaK HCCIAEAOBATENbCKUN WHCTPYMEHT TIO3HAHUS,
bopMyIUpOBaTh BOIPOCH, (GPUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3Yy, apryMEHTHPOBATh CBOIO
MTO3UIAI0, MHCHUE;

IIPOBOJIUTH 110 CAMOCTOSITEIFHO COCTABIICHHOMY TUTAHY HECIIOKHBIA KCIIEPUMEHT,
HEOOJBIIIOE HCCIEAOBAHWE TI0 YCTAaHOBJIICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

CaMOCTOSATEIIbHO (OPMYJIMPOBAaTh OOOOIICHUS M BBIBOJBI 10 pe3yJbTaTaM
MIPOBEICHHOTO HAOIOJCHUS, UCCIICIOBAHUS, OICHUBATH JTOCTOBEPHOCTH IMOYYCHHBIX
PE3yNhTATOB, BHIBOJIOB M 000OIIEHNI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TaKXKe BBIJIBUTaTh
MIPEATOI0KEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ nngopmanmeii:

BBISIBJISITh ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh  MHGPOPMALIMM,  JaHHBIX,
HEOOXOUMBIX JIJISl pEeUICHHS 33/1a4U;

BbIOMpATh,  AHAJIM3UPOBaTh,  CHUCTEMATU3UPOBaTh M  UHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM IMpeICTaBICHHUS;

BbIOMpaTh PopMy IpencTaBiIeHHs] HHPOPMALMK U WILTIOCTPUPOBATh peLIacMble
3aJjauM CXeMaMHM, JuarpaMmmMamu, HHOUM rpauKoil 1 uX KOMOUHAIUSIMU;

OLICHUBATh HAJEXKHOCTh MH(POPMALMK N0 KPUTEPUAM, NPEIIOKEHHBIM yUUTEIEM
Win ¢HOpPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KomMMmyHUKaTHMBHBIC YHUBEpPCAJbHbIE Y4eOHbIC NCCTBHS:

BOCHIPUHUMATh U (POPMYJIHPOBATh CYXKACHHS B COOTBETCTBUU C YCIOBUSIMU H
OeaIsaMu O6IHCHI/I$I, sSICHO, TOYHO, I'PaMOTHO BbIpAKaTb CBOXO TOYKY 3pPpCHHA B YCTHBIX
U IIHMCBMCHHBIX  TCKCTax, AaBaThb INOACHCHUA nmo Xoay pCuHICHUA  3a14a4u,
KOMMCHTHUPOBATDH



MOJTyYEHHBIN Pe3yIbTaT;

B XO0/€ OOCYXIEHHS 3a/JaBaTb BOMPOCHl MO CYIIECTBY OOCYXKIaeMOW TEMBI,
npo0JieMbl, pelaeMoi 3aJauM, BbICKa3bIBaTh WUJEH, HAIICJICHHbIE HA TOUCK peIleHus,
COMOCTAaBIISAITh CBOM CYXKICHUS C CYXACHUSAMHU JPYTUX YYaCTHHUKOB JUaiora,
OoOHapy’KHUBaTh pa3JIMUUE U CXOJCTBO MO3ULMUN, B KOPPEKTHOU (hopme PopMyIHpoOBaTh
pa3HoriIacus, CBOM BO3PAKEHUS;

OPEICTaBISITh PE3yJbTaThl pEHICHUs 3a/ayl, SKCIIEPUMEHTa, HCCIIeI0BaHus,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaTr BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3eHTALNN U OCOOCHHOCTEH ayAUTOPHH;

MOHUMAaTh ¥ WCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUIyaIbHOU
paboThI MpU PEIICHUH YYEOHBIX MAaTEMAaTUUECKUX 3a]1aY;

OPUHAMATh 1€Jb COBMECTHOH JAESITENbHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM pabOThI, pactpeiessiTh BUIbI PabOT, JOrOBapUBATHCS, 00CYKAATh MPOIECC
U pe3yJibTaT padoThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboThl (0OCYXKIeHUs, OOMEH MHEHHUSIMH,
MO3TOBBIC MITYPMBl M JAPYTHE), BBHIMOJHITH CBOIO 4YacTh PabOTHl M KOOPAMHUPOBATH
CBOM JIEUCTBUS C IPYTUMH YJICHAMH KOMAaHJbI, OLIEHUBATh KaueCTBO CBOETO BKJIA/a B
OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerynsitTuBHble YHHBeEpPCaJIbHbIE Y4eOHbIE eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3aJayu (WJIH €ro 4acTh),
BBIOMpATh CMOCOO pelIeHUs C YYETOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAapUAHTHI PEIICHUN C y4ETOM
HOBOW MH(pOPMAIIUH.

CaMOKOHTPOJIB:

BJAJIeTh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3ysbTara
pELIeHHs] MaTeMaTUYEeCKOM 3aauH;

OPEIBUIETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HMKHYTh IpH pPEIICHUU 3a/1ayd,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAMJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JE€ATEIbHOCTH IIOCTABICHHOM LEIU U
YCIOBHSIM, OOBSICHATh NPUYMHBI JOCTHXKEHHS] WM HEJAOCTHUKEHUS LENH, HAXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

['eomeTpust Kak OJIMH U3 OCHOBHBIX Pa3leiiOB IMIKOJIBHOWM MaTEMAaTUKH, UMEIOIIUN
CBOCH 1IeTbi0 00€CIeunTh M3yYeHHE CBOWCTB M pa3MepoB (QUTYp, UX OTHOIICHUU U
B3aMMHOE PACIOJIOKEHUE, OMNMUPACTCAd Ha JIOTHYECKYI0, J0Ka3aTEJIbHYI JIMHUIO.
LleHHOCTh H3y4YEeHHS TEOMETPUM Ha YPOBHE OCHOBHOIO 00Imero oOpa3oBaHUs
3aKJII0YaeTCsl B TOM, UTO OOyYarOUIUKCS YYUTCSA TIPOBOJUTH JOKa3aTeIbHBIC
pacCyXIeHUs, CTPOUTh JIOTUYECKUE YMO3AKIIOUYCHMS, JIOKa3bIBaTb HCTHUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS



«OT TPOTHBHOTO», OTJIWYATh CBOWCTBA OT NPHU3HAKOB, (OPMYJIHMPOBATH OOpaTHBIC
YTBEPKIEHUS.

BTopoil LIEHHOCTBIO W3YyUYE€HUS TE€OMETPHUM SIBISECTCS HCIOJIb30BAHUE €€ Kak
WHCTPYMEHTAa NpU pEUIEeHUH KaK MaTEeMaTHYEeCKUX, TaK M TMPaKTUYECKUX 3ajad,
BCTPEYAIOIINXCS B peajbHOM ku3HU. OOyHaromuics JOJIKEH HAyYUTbCS OINpPEAeInuTh
r€OMETPUYECKYI0 (GUTypy, ONMUCATh CJIOBaMHU JIAHHBIA UYEpPTEXK WM PUCYHOK, HAUTH
IIOLAAb 3€MENBHOIO YyYacTKa, pacCUYUTaTh HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO
Kkabens uinu TpeOyemble pa3Mephl rapaxa sl aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTENbHAS JMHUA B W3ydYeHUU Treomerpuu. [lpu pemenun 3amau
MPAKTUYECKOTO XapakTepa OOYyYaroIIMICS YYUTCS CTPOUTh MAaTEMAaTHYECKHUE MOJEIU
peaTbHbIX JKM3HEHHBIX CUTYallUi, MPOBOAUTH BHIYUCIECHUS U OLICHUBATH aJICKBATHOCTH
IIOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BaxkxHO mOAYEPKUBATH CBA3M TEOMETPUU C JAPYTHUMH Y4EeOHBIMH
peIMeTaMH, MOTHUBUPOBATH HCIOJB30BAaTh ONPEICICHUS T'€OMETPUYECKUX (uryp u
MOHATUH, TEMOHCTPUPOBATH MPUMEHEHHE TMOJYYEHHBIX YMEHUN B (DU3HKE M TEXHUKE.
Otu cBs3u HauOolsiee SPKO BHUAHBI B Temax «Bektopel», «Tpuronomerpuyeckue
COOTHOIIIEHUs», «MeTo koopauHaT» u «Teopema [Tudaropar.

VYuebnniit kypc «l'eoMeTpus» BKIIOYAET CJCAYIONIME OCHOBHBIE pPa3JIeibl
comepkanus:  «['eomerpuueckue  ¢urypsl U uUx  cBoilicTBay, «l3mepenue
r€OMETPUYECKUX BEJIIMYUHY», «Jl€eKapTOBBI KOOPAMHATHI Ha IJIOCKOCTH», «BEKTOpb»,
«/IBmxxenus mnockoctuy, «IIpeodpazoBanus mogo0us».

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaTbl OCBOEHHUS MPOTPAMMBI Kypca MPEACTABIIEHBI MO roJaM
oOy4eHus B CICAYIONINX pa3jesaxX MporpaMMbl B paMKaX OTJEIbHBIX YUeOHBIX KYpPCOB:
B 5—6 kiaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «Anredpay,
«I'eomeTpusd», « BEposSTHOCTb U CTaTUCTUKA.

10



COAEPKAHUE OBYUEHUA
5 KIIACC

Penienye TeKCTOBBIX 3a7a4

Pemenne TekcToBBIX 3amad apudMETHUYECKUM CIOCOOOM. PelieHue Iornyeckux
3amad. Pemenue 3amay mepeOopoM BCeX BO3MOXKHBIX BapwaHTOB. Mcmoib3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenue 3agau, cogepammx 3aBUCUMOCTH, CBSI3BIBAOIINE BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTh. EJMHUIBI HW3MEpPEHUS: MAaCChl,
00béMa, IIEHbI, PAaCCTOSIHUS, BpeMEeHH, CKOpOoCTU. CBsI3b MEXK/Y €IMHUIIAMU U3MEPECHUS
KaK10M BEJIMYUHEI.

PeliieHrie OCHOBHBIX 3a/1a4 Ha JIPpOOH.

[IpencraBieHne TaHHBIX B BUE TaOJIUII, CTOJIOYATHIX JUATPAMM.

Harnsignas reomerpusi

Harnsnuele npencraBinenus o Gurypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
Jqy4, yroJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. lIpsmoii, ocTpsii,
TYIIOM ¥ Pa3BEPHYTHIN YIJIBL.

JlniHa oTpe3ka, METPUYECKUE €IWHULBI JJIWMHBL. [[TWHA JIOMaHOW, MEPUMETP
MHOTOyroJibHUKa. MI3MepeHne 1 mocTpOeHUE yIJIOB € MOMOIIBIO TPAHCIIOPTHUPA.

Harnsinuele npencraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTIOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJpaT, TPEYTOJIbHUK, O PAaBEHCTBE (UTYD.

MN3obpaxkenne ¢uryp, B TOM 4dHCiIe Ha KkieTdato Oymare. Iloctpoenme
KOH(pUrypauuid M3 dYacTel NpsIMOM, OKPYXHOCTH Ha HEJIMHOBAaHHOM M KIIETYATOM
Oymare. Mcnosib30BaHHE CBOMCTB CTOPOH U YTIJIOB MPSIMOYTOJILHUKA, KBaIpaTa.

[Lnomans MPSMOYTOJIbHHKA 151 MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX
U3 TPSIMOYTOJIBHUKOB, B TOM 4Yucjie (uryp, u300pak€HHBIX Ha KieTdaTo Oymare.
EnvHune! usmepenus rmiomaiu.

Harnsimuele mnpeacTtaBieHuss O MPOCTPAHCTBEHHBIX (Urypax: MNpsIMOYTOIbHBIN
napajienenunes, Kyo, MHOrorpanHuku. M3o0paxkeHne npocTenimx MHOTOTPaHHUKOB.
PazBépTkn kyba u mapamienenunena. Co3mgaHwe Mojeleld MHOTOTPAHHUKOB (U3
Oymaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTUX MATEPUAJIOB).

OO0BEM NMPSMOYTOIBHOTO Mapajuienenumnena, kyoa. Equauisr usmepenns oobEma.
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6 KJIIACC
Pemenue TekcToBBIX 32124

Pemenne TekcToBBIX 3amau apudmerrueckum crocoboMm. PemieHue ormueckux
3anay. Pemenue 3a1a4 nepe6opoM BceX BO3MOXKHBIX BAPHAHTOB.

Pemenue 3amay, conepxaniux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIUYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, LI€HA, KOJMWYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTh, BpEMS,
00BEM paboThl. EnWHUIBI M3MEpEHWs: MacChl, CTOMMOCTH, PACCTOSIHHUS, BPEMEHH,
ckopocTH. CBsi3b MEXKIY €IMHUIIAMUA U3MEPEHUS KaXKI0H BEIIMUUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOUIEHUEM, MPOIMOPIMOHAIBHOCTHIO BEJIUYMH,
MPOIICHTAMU; PEILICHHE OCHOBHBIX 3a7a4 Ha APOOU U MPOLICHTHI.

Onenka W TPUKUIKA, OKpyrieHwe pesynbTata. CocraBiieHHe OYKBEHHBIX
BBIPAKEHUI 10 YCIOBUIO 33J]a4H.

[IpencraBieHne AaHHBIX C TOMOINIBIO Tabmui W guarpamm. Cros0yaThie
JUarpaMMbl: YTEHUE U TOCTPOeHUE. UTeHHE KPYTrOBBIX AUArpaMm.

Harasignas reomerpus

Harnsinueie npencrarieHus o gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jyd, yroj, JOMaHas, MHOTOYTOJIbHUK, YETHIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTbD,
KpYT.

B3anmHoe pacronoxkeHue JBYX NPsIMbIX Ha IJIOCKOCTH, MapalljiebHbIE MpsSIMBIE,
MEePIEHIUKYISIpHbIE MpsiMbie. 3MepeHue paccTOsHUN: MEXKIy JABYMsS TOUYKamu, OT
TOYKHU JI0 IPSIMOM, JJIMHA MapIIpyTa Ha KBAJIPaTHOM CETKeE.

N3MepeHne © NOCTPOEHHME YIVIOB C TMOMOIIBK  TpaHCIOPTUpA. Bumel
TPEYTOJIBLHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIBHBIN, TYOYTOJIbHBINA, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH. YeThIpEXYTOIbHUK, IpUMeEpPHI YETHIPEXYTOJILHUKOB.
[IpsAMOYTOJIBHUK, KBaJApaT: MCIOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, JHArOHAaJICH.
N3o0paxkeHne reoMeTpuyeckux (QUryp Ha HEJITMHOBAHHOW OyMare ¢ UCIOJIb30BaHUEM
IIUPKYJIsl, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaTon Oymare.

[Tepumerp mHOTOyronmbHUKA. [loHATHE TIOmMEAMM (GUTYPBI, ESAUHUIIEI U3MEPCHUS
mwiomaan. [Ipubmmkénnoe namepenne wiomaan GUryp, B TOM 4YUCJI€ Ha KBaIpPaTHOU
cetke. [Ipubnmx€HHOE U3MEpEHUEe ITTMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CummeTpusi: IIeHTpajibHas, OceBas U 3epKajbHAsT CUMMETPHHU.
[TocTpoenne cuMMeTpUYHBIX UTYD.

Harmsinapie mpencTaBieHus 0 IpOCTPaHCTBEHHBIX (PUrypax: mapawienaenunes, Kyo,
npu3Ma, MupaMuja, KOHyC, HMIUHAD, map u chepa. M3o0pakeHre npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, ITUINHAPA U KOHyca. Co3nanue Mojelei
MPOCTPAHCTBEHHBIX puryp (13 Oymaru, MpoBOJIOKH, TIIACTHIIMHA U JPYTUX MATEPUATIOB).

[Tonsarue o0BEMa, emuHMIBI H3MepeHHus o0bEMa. OOBEM MNPSAMOYTOJIBHOTO
napajjenenunena, Kyoa.
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NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yNbTAaTHl OCBOCHUS MPOrPpaMMbl Y4EOHOTO Kypca K KOHITY
oOyueHus B 5 KJjacce:

Pemenne TekCToOBBIX 3a/1a4

Pemarp TekcToBble 3amaud  apu(METHUYECKHMM CIIOCOOOM U C  TOMOIIBIO
OpPraHW30BaHHOTO KOHEYHOTO 1epedopa BcexX BO3MOKHBIX BApHAHTOB.

Pemars 3agaum, conepkamme 3aBUCUMOCTH, CBA3BIBAIOIINE BETUYUHBIL: CKOPOCTb,
BpEMs1, pACCTOSIHUE, LIEHA, KOJINYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alKCH, CXEMbl, TaOJMLbI, 0003HAYEHHS MPU PEIICHUU
3a/1a4.

[Tonp30BaThCA OCHOBHBIMU E€IWHULIAMH W3MEPEHHUS: LIEHbI, MacChl, PACCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAJKATh OJIHA €IMHUIIBI BETUUHHBI YEpe3 IPYTHE.

W3Bnekatrp, aHanuM3UpoBaTh, OLIGHUBATh HH(GOPMALMIO, MPEICTABICHHYIO
B Ta0nuIe, Ha cTON0YaTON AuMarpaMMe, MHTEPIPETUPOBATH MPE/ICTABICHHbIE JaHHbBIE,
WCIIOJIB30BaTh JAHHBIE IIPU PEIICHUH 33/1a4.

Harasignas reomerpus

[Tonb30BaThCA r€OMETPUUECKUMU TTOHATUSIMU: TOUYKa, IIpsiMasi, OTPE30K, Jy4, YroJ,
MHOT'OYTOJIBHUK, OKPYKHOCTb, KPYT.

[IpuBomuTh mnpUMEpPHl OOBEKTOB OKPYXKAIOIIEIO0 MHpa, HMEKMUX (popMmy
M3YYEHHBIX TEOMETPUICCKUX UTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C yIVIaMU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKAMU: yTOJI, BEPIIMHA, CTOPOHA, ITHArOHalb, C OKPYKHOCTBIO: Paanyc,
TUaMETP, LIEHTP.

N3o0paxkath u3ydeHHbIE reoMeTpuueckue (Urypbl Ha HEIMHOBAaHHOW U KJIETYATOM
Oymare ¢ MOMOUIBIO ITUPKYJIS U TUHEUKH.

Haxomute  OIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C TOMOIIBIO

JMHEWKH, CTPOUTH OTPE3KU 338JJaHHOU JJIMHBI; CTPOUTH OKPY>KHOCTh 3aJJaHHOTO pajguyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MNPSMOYIOJIbHHKA, KBajpaTa IS HUX
MOCTPOEHUS], BRIYMCIICHUS TUIOIIAIA U TIEpUMETpA.

Beruucnare, mnepuMerp U IIIOHIaAb  KBajpaTra, MpSMOYTOJbHHKA, (Quryp,
COCTaBJIECHHBIX M3 TMPSMOYTOJBHUKOB, B TOM u4uclie (uryp, wu300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tomp30BaTbCd OCHOBHBIMM METPUYECKHUMHU €IUHULIAMUA W3MEPEHHUS JUIHBI,
IJIONIAIM; BBIPAXXaTh OJIHU €AMHUILIbI BEJTUUMHBI Yepe3 APYTHUe.

Pacnio3naBath mapamnenenunen, KyO, WCIOJNB30BaTh TEPMHUHOJOTHUIO: BEPIIUHA,
pedpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS TapajuieNienunesaa, Kyoa.

Beruncnare 00bEM  KyOa, mapaiienenuiena 1o  3aJaHHBIM — HU3MEPCHHSM,
MOJIb30BAThCS €IMHUIIAMU U3MEpPEHUs 00BhEMA.

Pemate HecnokHbIE 3aJauM  HAa  HM3MEPEHHE T'EOMETPUUYECKUX  BEJIUYHH

13



B MPAKTUYECKUX CUTYaLIHSIX.
[IpeameTHbIe pPE3yNIbTATHl OCBOEHHUSA MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 6 KkJacce:

PemieHue TeKCTOBBIX 3a/1a4

Petiath MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4K ApUPMETUUECKUM CITIOCOOOM.

Pemate 3amaun, CBsI3aHHBIE C OTHOIIEHHWEM, MPOMOPIMOHAIBHOCTHIO BEIUYHH,
MPOIEHTAMH, PEIlaTh TPU OCHOBHBIC 3a/1a4U Ha IPOOH U MPOLICHTHI.

Pemate 3amaum, copeprkaIiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMIMHBI: CKOPOCTD,
BpEMs, pAacCCTOSHUE, IIeHAa, KOJUYECTBO, CTOMMOCTH, MPOU3BOJUTEIHLHOCTH, BpPEMS,
o0béMa paboThl, HUCHONB3YS apudMeTUUECKHe JCHCTBHUSA, OIEHKY, MNPUKHUIKY,
MIOJIb30BAThCS €AMHUIIAMU U3MEPEHHS COOTBETCTBYIOIINX BEIHUMH.

CocTaBisaTh OYKBEHHBIC BBIPAXKEHUS 10 YCIOBHIO 33J1a4H.

M3Bnekarp wuwHOOpMAIMIO, TPEACTABICHHYI0 B TaOmuIax, Ha JUHEHWHOMH,
CTOJ10YaTON MM KPYTrOBOHM Juarpammax, MHTEpPIPETUPOBATh NPEACTABICHHBIC TaHHBIE,
WCIIOJIb30BaTh JAHHBIE IIPU PEIICHUH 33/1a4.

[IpencraBiasTe uMHGOPMALKMIO C TMOMOUIbIO Ta0NMI, JUHEHHOW M CTOJIOYATOU
IUarpamm.

Harasanas reomerpus

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEKIUX GopMy
U3YYEHHBIX T€OMETPUUECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (PUTyp, TPUMEPHI PaBHBIX
Y CUMMETPHUYHBIX QUTYD.

N300pakaTh ¢ MOMOILBIO [UPKYJIS, JUHEHKH, TPAHCTIOPTUPA HA HEJIMHOBAHHOU U
KJeTyaTo Oymare M3y4eHHbIE MJIOCKUE reoMeTpuuecKkue (Urypbl U KOHQUTypalu,
CUMMETPHUYHbIE (DPUTYPBI.

[Tonb30BaTbCd T€OMETPUUYECKUMHU MOHATUSIMH: PABEHCTBO (UTYp, CUMMETpHS,
UCII0JIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYI0 C CHMMETpPUEH: OCb CHUMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauTe BeIWYMHBI YIVIOB M3MEPEHHEM C IOMOLIBIO TPAHCIOPTUPA, CTPOUTH
yIIIbl 3aJaHHOW BEJIMYMHBI, IIOJIB30BATHCSA IIPU PELICHUM 3a4ad TI'PagyCHOM Mepoi
YIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSAMOU, PA3BEPHYTHIA U TYIION YTJIBIL.

Beluucnate  JUIMHY  JIOMaHOW, IEPUMETP MHOIOYTOJbHUKA, I0JIb30BATHCS
CAVHUIIAMU WU3MEPEHMsI JUIMHBI, BBIPAXKATh OJHU €IMHULBI MU3MEPEHMs UIMHBI 4epe3
Apyrue.

Haxonuthk, wncronb3ys 4epTEKHbIE HWHCTPYMEHTBI, PAaCCTOSHUSA: MEXIY ABYMS
TOYKaMH, OT TOYKH J0 IPSIMOM, IJIMHY ITyTH Ha KBaJPaTHOU CETKE.

Boruucnats minomans Guryp, COCTaBICHHBIX U3 MPSAMOYTOJIbHUKOB, UCIIOIb30BAThH
pazbueHne Ha  OPSIMOYTOJIBHUKHM, HAa  paBHble  (UIYpBl,  JOCTpauBaHUE
70 TPSIMOYTOJIbHHUKA, I10Jb30BaThCd OCHOBHBIMHM E€IMHULAMU HW3MEPEHHUs IUIOLIAH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHUS IUIOIIAIN Yepe3 ApYyTue.

Pacno3HaBaTh Ha MOZENAX M H300paKEHUSX MUpPaMHUIy, KOHYC, LWJIMHJIpP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA, PeOPO, T'paHb, OCHOBAHUE, PA3BEPTKA.
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N3o0paxathk Ha KjIeT4aToi OymMare mpsiMOYTOJIbHBIN Mapasuie/ienune].

Boruucnate 00bEM  MPSMOYTONBHOTO Mapajienenunena, KyOa, MMOoJIb30BaThCs
OCHOBHBIMU €JIMHUIIAMU U3MEPEHUS 00BhEMA;

Pemate HecnoXHBIE 3aJaud  HA HAXOXKJICHHE TE€OMETPUYECKUX BEJIMYUH
B MPAKTUYECKUX CUTYaALIHSIX.

7 KIIACC

HauaneHble nonsaTusa reometpun. Touka, IpsiMasi, OTPE30K, dyd. YToJl. Buasl yrios.
BeprukaneHble M CMexHbIE YIribl. buccekrpuca yria. JlomaHas, MHOTIOYTOJBHUK.
[TapannenbHOCTh U NEPIEHAUKYIIIPHOCTD MPAMBIX.

Cummetrpuunbie ¢urypbl. OCHOBHBIE CBOMCTBAa OCEBOWM cUMMETpUH. [Ipumeps
CUMMETPHUHU B OKPY’KAIOILIEM MUDE.

OCHOBHBIE ITOCTPOEHUS C MOMOLIBIO LIUPKYJIS U JIMHENKH. TpeyronbHUK. BeicoTa,
MeanaHa, OMCCEeKTpuca, X CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHHM TPEYTrONbHUKUA. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M TNpU3HAKKW PAaBHOOEAPEHHOIO TpeyrojbHuKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpU3HAKK NapajuIeNIbHBIX HpsAMbIX. CymMMma YIVIOB TpEyroJbHUKA.
BHenHue yriel TpeyroyibHUKA.

[IpsmMoyronbHblid  TpeyroibHUK.  CBOHCTBO  ME€QUaHbl  MPSMOYTOJBHOTO
TPEYTOJbHUKA, NPOBEAEHHON K TuUnoTeHy3e. [Ipu3Haku paBeHCTBA NPAMOYTOJIBHBIX
TPEYTOJbHUKOB. [IpsMOYTOJIbHBINA TPEYTOJbHUK C yIJIoM B 30°.

HepaBencTBa B reomerpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIMHE
JOMaHOW, TeopeMa O OojiblieM yriae U OoJbLIE CTOpPOHE TPEYroJbHUKA.
IlepnieHAMKyJIsp U HAKJIIOHHASL.

I'eomeTpuueckoe mecto Touek. buccekTpuca yria U CEpeIrHHBIA MTEPIICHINUKYIISIP
K OTpPEe3Ky KaK F€OMETPUYECKHUE MECTA TOUYEK.

OKpy»XKHOCTh M KpYT, XOpAa U AUAMETpP, UX CBOMCTBA. B3anMHOE pacronokeHue
OKpY’KHOCTH M TmpsMou. KacarempHas m cekymas K OKpPYKHOCTH. OKpY»KHOCTb,
BIIMCaHHAasA B yroJ. BrincanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

YetsipéxyronpHuku. [lapamnenorpamm, ero mpu3Hakv W CBOMCTBA. YacTHbIE
Cily4au mapasieJorpaMMoB (MIPSIMOYTOJILHUK, pOMO, KBaipaT), UX MPU3HAKU U
cBoiicTBa. Tpamnenusi, paBHOOOKas Tpamenus, €€ CBOWCTBa U NMpu3Haku. [IpsimoyronpHas
Tparneuus.
Meron ynsoenuss Mmenuanel. lleHtpanmbnas cummerpus. Teopema @aneca u
TEOpPEMA O MPOMOPUMUOHAIBHBIX OTPE3KAX.
Cpennue TMHUM TPEYroJbHUKA U Tpaneuuu. LIeHTp macc TpeyrojapHuUKa.
[Togobue TpeyroapbHukoB, Kodbdumuent mnoxodus. I[lpusnaku mnomoOus
TpeyroJibHUKOB. [IprMeHenne nogooust npy pelieHn: MPaKTHYECKUX 3a/1a4.
CpoiictBa miomaned reomerpuyeckux ¢uryp. Dopmynsl A [IIOLIATA

TpPEYroJibHUKa, TapajienorpaMma, pomoda u Tpanenuu. OTHOIIEHWE IIIOMaaeH
15



no100HBIX QUTyYp.

Brluncnenne miomaneil TPeyroJbHUKOB M MHOTOYIOJIBHHMKOB Ha KIIETYATON
oymare. Teopema Iludaropa. Ilpumenenue teopemsr Iludaropa mnpu pemenun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHIE€HC OCTpPOro yrIjla MpPSIMOYIOJbHOTO TPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUTOHOMETPUUECKHE (PYHKIUU YTIIIOB
B 30°, 45° n 60°.

BrnivcanHbie ¥ LEHTpaldbHBIE YIJIbI, YTOJ MEXKYy KacaTE€IbHOW U XOpJIOW. YTJIbI
MEXKJy XOpJaMu U CEKyIIMMH. BIHCaHHbIE W OIKMCAHHBIE YETHIPEXYTOJIbHUKH.
B3aumHoe pacnonoxkeHue JByX OKpyxkHocteil. Kacanme oxpyxHocteil. OOmiue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tanrenc yriioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYJIIbI IPUBEACHUS.

Pemienne TtpeyronpHukoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. PemeHune
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.

[IpeobpazoBanue nopo6us. [1ogo61e COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 NMpoOM3BEACHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUMU OTPE3KOB
CEKYILHUX, TEOpEMaA O KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOIyJib) BEKTOpa, COHANPABJICHHBIE BEKTOPBI, IPOTHUBOIOIONKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPALUU
HaJ BeKTopamM. PasnokeHue BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunater BekTopa. CkanspHOE  NOpPOU3BEICHHE  BEKTOPOB,  IPUMEHEHHE
JUISl HAXOKJICHUS JUIMH U YTJIOB.

JlekapTOBbl KOOpAMHATBI HA IJIOCKOCTH. YPAaBHEHUS IPSIMOM M OKPYXHOCTH
B KOOpAMHATAX, IEPECEYEHHUE OKPYKHOCTEH M MpsAMBIX. MeTon KOOpAMHAT M €ro
IIPUMEHEHHUE.

[IpaBunbHbIE MHOTrOYyroJIbHUKHW. [InmuHa okpykHOCTH. ['pagycHas u paguaHHas
Mepa yrila, BBIYUCIICHUE JUIMH AYT OKpYyKHOCTeH. [nomans kpyra, cekropa, CermeHra.

JIBUKEHUsT IUIOCKOCTHU W BHYTPEHHHE CUMMETpUM (Guryp (dJIeMeHTapHbIe
npeacTtasienus). [lapamnensHbii nepenoc. [ToBopor.

16



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC

Harnsannas reometpusi.
JIvHUM Ha IWI0CKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenue IvHbI
OTpE3Ka,
METPUYECKHUE
CJIMHULIBI
W3MEpPEHUS JIJTUHBI.

OKpy>XHOCTb U KPYT.

[IpakTnueckas
pabora
«ITocTpoenue y3opa
U3 OKPYKHOCTEW.
VYro. [Ipsmoi,
OCTPBIH, TyNION U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3naBaTth Ha yepTexax, pUCyHKax, ONMCHIBATD,
UCIIOJIb3YS TEPMHUHOJIOTHIO, U M300Pa’kKATh C OMOIIIbIO
4epTEKHBIX UHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, Iy,
yTOJ1, IOMAHYI0, OKPY’KHOCTb.

Pacno3HaBaTh, NPMBOAUTH NPUMEPBI OOBEKTOB PEATTLHOTO
MHUpa, UMEIOIINX (OpMY U3YyUYECHHBIX (PUTYDP, OLIEHUBATH UX
JIMHEWHBIEC PA3MEPBI.

Hcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI
IUTSl IOCTPOEHHUS M U3MEPEHUS: M3MEPATH JIMHY OTPE3Ka,
BEJIMYMHY YTJia; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aIaHHON BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTb 33IaHHOTO pajunyca.
N306paxkath KOHGUTYpAIIUN TEOMETPUIECKUX DUTYDP

U3 OTPE3KOB, OKPY>KHOCTEM, MX YACTE HA HEJIMHOBAHHOM U
KJIeT4aTol Oymare; mpeasiaratb, OMUCHLIBATH U 00CYKIATH
CIoCco0bI, AJITOPUTMbI TTIOCTPOCHHUS.

Pacno3naBaTh U M1300paxaTh Ha HEJIMHOBAHHOM U
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[IpakTrueckas
pabora

KJIeTYaTol Oymare npsiMoi, OCTPBIi, TyTOM,
Pa3BEPHYTHIN YIVIBI; CPABHUBATH YTJIbI.

«IToctpoenue Bb1uncasTh JIMHBI OTPE3KOB, JIOMAHBIX.
YIJIOB» IloHuMaTh U MCNOJIB30BATH NPH PeLICHUH 3124
3aBHCUMOCTH MEX]1y €IUHULAMU METPUYECKOU CUCTEMBI
M€p; 3HAKOMHUTBHCSI C HEMETPUUECKHUMU CUCTEMAMU MED;
BbIPAKATH JUIMHY B PA3JIMYHbIX €UHULIAX U3MEPEHUSL.
HccaenoBath Gurypsl 1 KOHQUTYpALTMH, UCTIONB3YS
(G pPOBBIE peCypChl
Harnsguaas reomerpus. 12 MHOTOyTrOJIbHUKH. OnuceiBaTh, HCMOJIL3YSI TEPMUHOJIOTHIO, H300PaAKATH
MHOroyrojibHUKH YeThIpEXYTOIBHUK, C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MPSIMOYTOJIbHUK, MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
KBaJpar. IIpuBoguTh NpUMepbI 0OBEKTOB PEATHHOTO MUPA, UMEIOIIUX
IIpakTnueckas (dhopMy MHOTOYTOJIBHUKA, TPSIMOYTOJIbHUKA, KBaJIpaTa,
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pabota
«IlocTpoenue
MPSMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOpPOHAMH

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroJibHUK.
[Tmomane u
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIBHUKOB,
COCTaBJICHHBIX U3
IPsIMOYTOJIbHUKOB,
€UHULIBI
W3MEpPEHUS
TLJTOIIA/IH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJbHHKA, OEHUBATh UX JIMHENHBIE PA3MEPHI.
BopIuucasiTh: IEpUMETP TPEYTOIbHUKA,

MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TUIOILA/Ib
IIPSAAMOYTOJIbHUKA, KBagpara. M3o00paxars

OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIE U TYIIOYTOJIbHBIE
TPEYTOJIbHUKMU.

CTpouTh Ha HETMHOBAaHHOW M KJIETUATOM Oymare KBajapatT u
MPSIMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HccaenoBarb CBOMCTBA IIPAMOYTOJIbHUKA, KBAIPATA IIYTEM
AKCIIEPUMEHTA, HAOIIOICHUSI, U3MEPEHMUS], MOJEITUPOBAHNUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U IPsIMOYTOJIbHHUKA.
KoHcTpynpoBaTh MaTeMaTHYeCKUE NPEIJI0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPHIi, «1000i». PacnoznaBarb
VWCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS O MHOTOYT'OJIbHUKAX,
NPUBOIUTH NPUMeEPHI U KOHTPIIPUMEPHL.

HccaenoBaTh 3aBUCHUMOCTD TUIOLIAIN KBAApaTa OT JIJIMHBI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHOW CETKHU JIsl TOCTPOCHHUS
¢buryp; pa3douBaTh NPSIMOYTOJLHUK HA KBAJPATHI,
TPEYTOJIbHUKH; COCTABJATH QUTYPHI U3 KBAIPATOB U
NPSIMOYTOJIBHUKOB U HAaXOAHUTh UX IUIOMIA/b, pa30UBaTh
(¢burypsl Ha NPSAMOYTOJIbHUKUA U KBaJIpaThl 1 HAXOIUTh UX
IIOILA/Ib.

BeipaxkaTrh BeIMUYMHY IUIOIAM B PA3JIMYHbBIX €IUHULAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH U
HCIO0JIb30BAaTh 3ABUCMMOCTH MEXy METPUUECKUMU
€IUHULIAMU U3MEPECHUS ITIIIOIIAHN.
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3HAKOMUTBHCS ¢ IPUMEPAMM NPUMEHEeHUs IOAIu U
NepuMeTpa B MpakTUYECKUX cuTyanusx. Pemars 3agaun

U3 peaJbHOM KU3HH, MpeaiaraTtb U 00CyK1aTh pa3jiniHble
CIoco0bl pelieHus 3a1a4

Harnsannas reometpusi.
Tena u ¢purypsr
B POCTPAHCTBE

10

MHoOrorpaHHHKH.
N3obpaxenue
MHOT'OIPaHHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeI.
[IpssMoyrobHBIN
napajieenumnes,
Kky0. Pa3BépTku Kyba
U Napajuielienunesa.
[TpakTrueckas
pabora «Pa3BépTka
KyOay.

O0béM Kky0Oa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKaK0LIeM
MHpe [IPSIMOYTOJIbHBIN Mapaienenunes, Kyo,
MHOTOTPaHHHUKH, ONMCHIBATH, UCIOJIb3Ysl TEPMHHOJIOTHIO,
OLIeHMBATh JIMHEHHBIE pa3MephI.

IIpuBoauTh NpuMepbl 00BEKTOB PeaTbHOIO MUPA, UMEIOITIX
(GbopMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO Mapaslieienure/a,
KyOa.

M306paxkath Ky0 Ha KJIeTYaTOM Oymare.

HccaenoBarth cBoiicTBa Ky0a, IPSIMOYTOIBHOTO
napaJuiesienureia, MHOTOIPaHHUKOB, UCTIOJIb3Ysl MOJCIIH.
Pacno3naBath M n300paxkaTh pa3BEPTKU KyOa u
napayenenunena. MogeanpoBarb Ky0 U nmapasuiesenume]
n3 OymMaru u npoyrx MaTepuagoB, 00bACHITH CIIOCO0
MOJICJIMPOBAHUS.
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IIPSAMOYTOJIBHOTO
napajuiejaenumesa

Haxoauthb n3MepeHus, BBIMUCJIATH IUIOMIAb TOBEPXHOCTH;
00bEM Ky0Oa, MpsIMOYTOJILHOTO TIapasuIe/IeUIe/a;
UCCJIeI0BATH 3aBUCUMOCTh 00bEMa Ky0a OT JIJTMHBI €r0
pebpa, BBIABUTaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha601aTh 1 NPOBOAMTH AHAJOTHU MEXTY NOHATUSIMHU
IJIOIIAIM B 00BhEMA, TIEpUMETpa 1 TIIOIIAIH

TTOBEPXHOCTH.

Pacno3HaBaTh HCTUHHBIEC U JTOKHBIE BHICKA3bIBAHUS

O MHOTOTPAaHHUKAaX, MPUBOJAUTH NPUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUM.
Pemarh 3aga4u u3 peajbHON KU3HU

OBILEE KOJIMYECTBO
YACOB 110
[TPOTPAMME

34
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6 KJIACC

HaunmenoBanwue paznena |(KomudectBo OcHoBHOE OcCHOBHBIEC BUJIBI JACATEIHHOCTUA 00YUAIONTUXCS
(Temnl) Kypca 4acoB CoJIepKaHue
HarnsigHast reometpusi. 5 [lepiennukynsipaple | Pacmo3HaBaTh Ha YepTekax, pUCYHKaX CIIy4ad B3aUMHOTO
[IpsiMbIe Ha TTIOCKOCTH psIMBIE. PaCIOJIOKESHUS ABYX MPSIMBIX.
[TapannenpHbie MN300paxkaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
psIMBIE. Ha HEJIMHOBAHHOM W KJIETYATON Oymare JBe IepeceKaronmecs

Paccrosaue mexny

IMPAMBIC, IBC MMapaJlJICIIbHBIC IIPAMBIC, CTPOUTD IIPAMYIO,
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JIBYMSI TOUKAMHU,

OT TOYKH JI0 MPAMOH,
JUTMHA MapuipyTa

Ha KBaJ[PaTHOM CETKE

MIEPIEHINKYJIAPHYIO TAHHOM.

IIpuBoaUTH NPUMeEPHI NAPALIECIBHOCTH U
MIEPIIEHINKYJIIPHOCTH NPSMBIX B IPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYTI'OJIBHUKAX MEPIICHIUKYIJISIPHBIC

U IapajuiesibHbIe CTOPOHBL. M300pakaTth
MHOTI'OYT'OJIbHUKH C IIapaJIEIbHBIMU,

MIEPIIEHINKYJIIPHBIMA CTOPOHAMH.

HaxoauTh paccTosiHMEe MEXY ABYMs TOYKAMH, OT TOUKU
110 MPSIMOM, IIMHY ITyTH Ha KBAaAPaTHOM CETKE, B TOM YHCIIE
HCIOJIB3YS IU(PPOBBIE PECYPCHI

Harnannas reometpusi.
Cummetpust

OceBas cummeTpus.
LenTpanpHas
CUMMETPHSL.

Pacno3naBaTh Ha yepTekax U U300paXKeHUsAX, H300paxKaTh
OT PYKH, CTPOUTH C ITOMOIIBI0 HHCTPYMEHTOB (QUTYPY
(OTpe30K, TOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIbHHUK,
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IToctpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabora «OceBas
CUMMETPHUSI.
CummeTpus

B IIPOCTPAHCTBE

OKpPY>XHOCTh), CHMMETPUYHYIO TAaHHOU

OTHOCHUTEJIBHO MPSIMOM, TOUKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOIIEM MHUDE.
MopeaupoBath u3 Oymaru se (purypbl, CAMMETPUIHBIE
OTHOCHUTENBHO MPSIMOIi; KOHCTPYHPOBATh T€OMETPHUUECCKHE
KOH(UTYPALUHU, UCTIOIB3YS CBOWCTBO CHMMETPHH, B TOM
YHCIie C TOMOIIBIO HU(POBBIX PECYPCOB.

HccaenoBatb CBOMCTBA  M3yYECHHBIX ¢uryp,
CBSI3aHHBIE C CHMMETpPHUEN, HCMOJb3ys 3KCIEPUMEHT,
HaOJII0ICHNE, MOJISTMPOBAHNE.

O00CHOBBIBATD, onpoBepraTb C MOMOIIbIO
KOHTPIPHUMEPOB YTBEPKICHUS O CAMMETPUH QUTYP

Harnsgnas reomerpus.
durypsl Ha TIOCKOCTH

14

YeTbIpEXYTOBHUK,
MIPUMEPBI

YETBIPEXYTOJIbHUKOB.

[IpsiMOyTOJNIBHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTaroHajieu.
H3smepenue yriios.
Buaer
TPEYTrOJIbHUKOB.
[Tepumetp
MHOT'OYTOJIbHUKA.
[Inomwans ¢purypsl.
DopMyJIb

N300paxkaTh HA HETMHOBAHHOW U KJIETYATOU

OyMare ¢ UCIIOJIb30BaHUEM YEPTEKHBIX

WHCTPYMEHTOB YETHIPEXYTOJIBHUKH C 33JaHHBIMU
CBOWCTBAMU:

C MapaJUICIbHBIMU, IEPIECHANKYJIIPHBIMU, PABHBIMU
CTOPOHAMH, MPSIMBIMM yTJIaMH U JP.,

paBHOOenpeHHbIN TpeyroiabHuk. [lpeanarars u
00CyK1aTh CIIOCO0ObI, AJITOPUTMbI IOCTPOCHUS.
HccaenoBaTh, UCIIOJIB3YS SKCIIEPUMEHT, HAOII0/ICHHE,
MOJEJINPOBAHUE, CBOMCTBA PSMOYTOJIbHUKA, KBAApaTa,
pa30uBaTh Ha TpeyroJbHUKU. OO0CHOBBIBATH, ONIPOBEPraTh
C MTOMOIIBI0 KOHTPIIPUMEPOB YTBEPKICHUS

O MPSMOYTOJIbHUKE, KBA/IpaTe, pacl03HABATh BEPHbIC U
HEBEPHBIC YTBEPKIACHUS.
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nepuMeTpa u
IUIOIA N
NPSMOYTOJBHUKA.
[Tpubmmxénnoe
U3MEPEHUE TIOIIAAN
duryp.
[IpakTrnueckas

HN3mepATH ¥ CTPOUTH C ITIOMOLIBIO TPAHCIIOPTUPA YTIIBI,
B TOM YKCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaThb OCTphIE, IIPAMBIC, TYIbIC, PA3BEPHYTHIE
yriibl. Pacno3dHaBaTh, M300paskaTh OCTPOYTOJIbHBIN,
IpsIMO- YTOJIBHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKHU.

BeruncasaTh nepumMerp MHOIOyroJjIbHUKA, IUIOIIAAb
MHOTOYTOJIbHUKA Pa30MeHrneM Ha MPSMOYTOJIbHUKHY,
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pabora «ILmomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCTIOIB30BATh METPUUECKHIE €TUHUIIBI
M3MEPEHUS JITTUHBI U TIOIIAIH.

HNcnoab3oBaTh NpUOIMKEHHOE U3MEPEHUE JUTUH 1
IJIOIIA/ICH Ha KJeT4aTou Oymare, MpuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TUTOIIAIA KpyTa

Harnsgnas reomerpust.
@urypsl B IPOCTPAHCTBE

10

[IpsAMOYTOIBHBIN
napaiyiesienumne,
KyO, mpu3ma,
nupaMua, KOHYC,
HWIMHJD, I1ap U
cepa.
N3o6paxenue

Pacno3naBaTh Ha YyepTekKax, pUCYHKAX, ONMCHIBATH
nUpaMuay, Ipu3My, HWIMHIP, KOHYC, I1ap, H300paMaTh Ux
OT PYKH, MOJIEJTUPOBATH U3 OyMaru, MIacTUINHA, TIPOBOJIOKH
u ap. lIpuBoguTH NpMMepbI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMEIOIIUX (POPMbI HA3BAHHBIX TEll.

Hcnonb30BaTh TEPMUHOJIOTHUIO: BEPIIIMHA, PeOPO, TPaHb,
OCHOBAaHMeE, BbICOTA, PAJIUYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHUKOB,
IIWIMH/IPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MoJenen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€AVMHUITBI U3MEPECHHUS
00béma. O0BbEM
PSIMOYTOJILHOTO
napayiesienunena,
Ky0a, (hopMyIIbI
00bEMa

N3yuaTsb, ucronb3ys 3KCIIEPUMEHT, HAOIIOIEHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA U
Pa3JIMYUA: MEXAY MUPAMUAION U IPU3MOM; MEXKIY
HUJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEépTKu napasuieienunena, Kyoa, mpu3Msl,
UPAMUJIBI, KOHYCA, HIUINHAPA; KOHCTPYHMPOBATh JaHHbBIC
TeJa U3 pa3BEPTOK, CO3/1aBATh UX MOJCIIH.

Co3aaBath MoOIeJIM IPOCTPAHCTBEHHBIX GUTYp (13 Oymary,
IIPOBOJIOKH, TUTACTHIIMHA U Ap.)

N3MepsaTh Ha MoaesIX: JUTMHBI pEOEP MHOTOTPAaHHHUKOB,
JUaMeTp mapa.

BeiBoauth popmyay o0bEMa IPSIMOYTOIBHOTO
IapajuielIeInIeaa.

Boruuncasats no popmysiam: 00bEM MPSIMOYTOITHHOTO
napajuienenunena, Kyoa; ucroJyib30BaTh €IMHUIIBI U3MEPEHUS
00BbEMa; BBIYMCIAATH O0BEMBI TEN, COCTABIEHHBIX U3 KyOOB,
[apajuleIeMIIE0B; pelaTh 3a1a4d C peaJbHbBIMUA JaHHBIMU

OBILEE KOJIMYECTBO
JACOB I10
[TPOI'PAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue pasznena |KommuecTBo OcHOBHOE OCHOBHBIC BUJIBI ACATEIHPHOCTH 00YYAIONITUXCS

(Temnl) Kypca 4acoB CoZIepKaHue
[Ipocreimue 3 [Ipocrenmue DopMyJIMPOBATH OCHOBHBIE MTOHITUSA U ONPEACICHUS.
reoMeTpudeckue GUrypsl u F€OMETPUUECKUE Pacno3naBaTh U3ydeHHbIE TEOMETPUIECKUE (DUTYPHI,
uXx cBoMcTBa. M3mepenue OOBEKTBHI. onpeeasiTh UX B3aHMHOE PACIIOJIOKEHNE, BBINOJIHATD
T€OMETPUYECKUX BEIIMUUH MHOroyroJibHUK, 4epTEX MO YCIOBUIO 33/1a4H.
JIOMaHasl. IIpoBoauTh MpoCTENIINE TOCTPOCHUS C TOMOIIBIO IUPKYJIS

CwmexHble U
BEPTUKAJIbHBIE YTJIbI.
Pabota

C NPOCTEUIINMHU
yepTeKamu.
N3mepenne nMHENHBIX
Y YTJIOBBIX BEJIUYUH,
BBIYMCIIEHUE OTPE3KOB
U yTJIOB

Y JINHEWKU.

H3mepsATh JIMHENHBIE U YITIOBBIE BEIUYMHBI T€OMETPUYECKUX
U TIPAKTUIECKUX OOBEKTOB.

Onpeneasith «Ha r11a3» pa3Mepbl peasibHbIX 00BEKTOB,
NPOBOAUTH rpyOyI0 OLIEHKY UX Pa3MEPOB.

Pemathb 3a1aun Ha BBIYHUCIICHHUE JUIMH OTPE3KOB U BEJINYMH
YIJIOB.

Pemarsb 3a1aun Ha B3aMMHOE

PacrojoKeHUe reOMETPUIECKUX (QUryp.

I[IpoBoauTh Kiaccu(PUKALUIO YIIIOB, BBIYHCIAATH
JIMHENHBIE U YTJIOBBIE BEJIMYUHBI, IPOBOAUTH
HEOOXOMMbIE JOKa3aTeIbHbBIE PACCYKACHHUS.
3HAKOMHMTBHCS ¢ HCTOPHEH PA3BUTHS T€OMETPUU

TpeyronsHuKU

[TonsiTue 0 paBHBIX
TPEyroJIbHUKAX U

Pacno3naBaTh napbl paBHbIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTexax (C yKa3aHHEM MTPU3HAKOB).
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MIEPBUYHBIC
MIPEICTABIECHUS

O paBHBIX PUrypax.
Tpu nmpusHaka
PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOIICTBO MeTMaHbI
MPSIMOYTOJIBHOIO
TPEYTOJIbHUKA,
MIPOBENEHHON

K TUIIOTEHY3E.
PaBHOoOepeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOKCTBA
paBHOOEAPEHHOTO
TPEYTOJIbHUKA.
Hepasencta

B TEOMETPHH.
[IpssMoyrosbHBIN
TPEYTOJIBHUK C YTIIOM
B 30°

BoiBoauTh ciieicTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyJIUPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, PSIMOYTOJIBLHOTO, PABHOOEPEHHOTO,
PABHOCTOPOHHETO TPEYTOJbHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEAUHHOIO MEPIICHINKYISIpa
OTpEe3Ka; IEPUMETPa TPEYrOJIbHUKA.

@opMyIUPOBaATH CBOWCTBA U MIPU3HAKUA PABHOOEIPEHHOTO
TPEYTOJbHUKA.

CTpouTh YepTeKU, pemaThb 3a1a4 C TOMOUIbIO
HaXO0XJICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH PU3HAKU PABEHCTBA

MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 3a/1a4ax.
Hcnoab3oBaTh UPPOBHIE PECYPCHI AJISI HCCAEI0BAHUS
CBOICTB U3y4aeMbIX (QUTYp.

3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU

29




[TapannenbHble psSIMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

[TapannensHeie
IIpsIMBIE, UX CBOMCTBA.
Haxpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE

IIPU [IEPECECYECHUN
ITapajuIeIbHBIX
OPSIMBIX CEKYLIEH).
[Tpuznak
NapajyieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSHUM
OT TOYEK OJJHON
IIPSIMOU 10 BTOPOU
IIPSIMOM.

CyMmMma yriioB
TPEYTOJIbHHUKA.
Bremnue yriel
TPEyTOJIbHUKA

@®opMyJIMPOBATH NOHATHE [TAPAIIIENBHBIX NPAMBIX,
HAXOIUTHb NPAKTUYECKUE TPUMEPHI.

M3yuaTh cBOCTBA yIJIOB, 00PAa30BaHHBIX NP MIEPECCUCHUH
IapajulesIbHBIX NpAMBIX cexkymen. IIpoBoauTs
A0KA3aTeJbCTBA [1apAJUICIIBHOCTH IBYX MPSAMBIX C TOMOIIBIO
YTJI0B, 00pa30BaHHBIX MPU MEPECEUCHUN ITUX MPSMBIX
TPEThEN MPSAMOM.

BopryucasTh CyMMy yIilOB TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.
Haxoautp yucioBbie U OyKBEHHbIE 3HAYCHUS YTIIOB

B FT€OMETPUYECKUX 3aJa4axX C UCHOJIb30BAHUEM TEOPEM

O CyMME€ YTJIOB TPEYTOJIbHUKA 1 MHOTOYTOJIbHUKA.
3HAKOMHMTBHCS ¢ UCTOPHEH PA3BUTHS T€OMETPUU

OKpy>KHOCTb U KpYT.
['eomeTprueckue
[IOCTPOEHUS

OKpy>KHOCTb, XOpAa U
JTAAMETP UX CBOMCTBA.
Kacarenbnas

K OKPYHOCTH.
OKpy»KHOCTb,
BIIMCAHHAs B YIOJL

D®opMyJIHPOBATH OIPeIeIeHUs. OKPYKHOCTH, XOPABI,
JMaMeTpa U KacaTelbHOU K OKpyKHOCTH. U3ydaTh nx
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
HccaenoBarp, B TOM YHCIIE HCNOJIB3YS LU pPOBBIE
pecypebl: OKPY’KHOCTb, BIUCAHHYIO B YTOJI; LICHTP
OKPY>HOCTH, BIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB
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ITonsitue o 'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEpEIUHHBIN
NEPHEHAUKYIISAP
KaK F€OMETPUYECKHE
MECTa TOYEK.
OKpy»XHOCTB,
OMMCaHHas OKOJIO
TPEYTOJIbHUKA.
OKpy>KHOCTB,
BIIMCAHHAas

B TPEYTOJIbHUK.
[Ipocrenmue
3a/1aun

Ha MTOCTPOCHUE

KacaTeJIbHBIX.

HUcnoas3zoBatb metoa ' MT st nokazarenscTBa Te€OpemM

0 MEePECEUCHUH OMCCEKTPUC YIJIOB TPEYTOJbHUKA U
CEpPEAMHHBIX NMEPHEHIUKYISIPOB K CTOPOHAM

TpEyroJibHUKa ¢ noMombo [ MT.

OBJageBaTh NOHATHUSIMH BIVCAHHOU W OITMCAHHOU
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LEHTPBI 3TUX
OKPYKHOCTEM.

PemiaTs OCHOBHBIE 32/1a4M HA IOCTPOCHHUE: YIJIA, PABHOIO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISPa JAHHOTO OTPE3KA;
MPSAMOM, TPOXOAIICH YEPE3 TaHHYIO0 TOUKY U
NEPICHANKYIIPHON TaHHOU MIPSMOi; OMCCEKTPHUCHI JaHHOTO
yIJia; TpEyroJIbHUKOB

10 Pa3JIMYHBIM JJIEMEHTAM.

3HAKOMHMTBHCS ¢ UCTOPHEH PAa3BUTHS T€OMETPUU

[ToBTOpenue, 00001IIEHIE 4 [ToBTOpEHUE 1 PemiaTs 3aga4m Ha NOBTOPEHKE, WLTKOCTPUPYIOLIUE
3HAHUU 000011IeHE OCHOBHBIX | CBA3U MEXKIY PAa3IUYHBIMHU YacTSIMH Kypca
NOHATHUNA U METOJIOB
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 17
YACOB 110

I[TPOITPAMME
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8 KIIACC

HaumenoBanue paznena | KonnuectBo OcHOBHOE OcHOBHbIE BUBI JEATEIBHOCTH O0y4arOIIUXCS
(TemnI) Kypca 4acoB COJIep)KaHUe

UeThIpEXYTrOIbHUKA 3 [Tapannenorpamm, ero | M300paxkaTh U HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBIPEXYTOJIbHUKHU PA3HBIX BUJOB U UX 3JIEMEHTHI.
YacrtHble ciryyan DopMyJIMPOBATH ONPeeIeHU: TTapaJuIeIorpamMMma,
[apajjIeI0rpaMMOB npsIMOYTOJIbHUKA, poM0Oa, KBaJparta, TparneiuH,
(IpsIMOYTOJTBHUK, PaBHOOOKOM Tpamneuuu, NpsMOyroJibHOW Tpaneiuu.
pomMO, KBajapar), ux Joxa3pIBaTh M HCIOJIL30BAThH NIPH PELICHUM 32124
MIPU3HAKU U CBOMCTBA. | MPU3HAKHU M CBOMCTBA: MapajliesIorpamMma,
Tpanenusi. IpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpareu,
PaBHOOOKas 1 pPaBHOOOKOM Tpamnenuu, NpsIMOYTrOJbHOM Tpareuuy.
MPSIMOYTOJIbHAS IIpuMmeHnsaTs MeTOo/ YABOEHUS MeJIMaHbl
TpaIeuu. TpeyrojibHuka. Hcmoab3oBarh 1U(POBBIE pecypcChbl
Meron ynBoeHus JUTSI ICCIIEJTIOBAHUSI CBOMCTB M3y4aeMbIX (UTYp.
MEJINaHBbI. 3HAKOMMTBHCS ¢ UCTOPHEH PAa3BUTHS T€OMETPUU
LlenTpanbHas
CUMMETPUS

Teopema daneca u Teopema 3 Teopema daneca u IIpoBoAUTH MOCTPOECHMS C TIOMOIIBIO IUPKYJIA U TUHEHKHU

O MPOMOPIIMOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKHU

Teopema

O MPOMOPIIMOHATBHBIX
OTpe3Kax.

Cpenuss TuHUs
TPEYTOJIbHUKA.

¢ ucnonb3oBanue teopemsl dajeca U TEOpEMbI

O MPOINOPLUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIIBHBIN OTPE3OK.

IIpoBoauTh 10Ka3aTEILCTBO TOTO, YTO MEAUAHBI
TPEyroJIbHUKA [IEPECEKAIOTCS B OJJHOM TOYKE, U HAXOAHUTH
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Tpanenus, e€ cpenHss
JIUHUS.
[TIponopumoHanbHbIE
OTPE3KHU.

LenTp macc

B TPEYTOJIbHUKE.
ITomoOubIe
TPEyroJIbHUKU. Tpu
IIPU3HAKA ITOJ00MS
TPEYTrOJIbHUKOB.
[Ipumenenne
no100ust

MIpU PEIICHUN
MPaKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIIICHHE, B

KOTOPOM MEIHAHBI ACISTCS TOYKON UX TIEPECCUCHUS.
Haxoauth mogo0HBIC TPEYTOILHUKN Ha TOTOBBIX YEPTEkKaX
C YKa3aHHEM COOTBETCTBYIOIIUX IMPU3HAKOB TOI00MS.
PemaTh 3agaum Ha MO00HBIE TPEYTOIBLHUKH C TIOMOIIIHIO
CaMOCTOSTEIILHOTO MIOCTPOCHUS YePTEkKEN U HaX 0K ICHUS
O00HBIX TPEYTOJIBHUKOB.

IIpoBoaUTH 10KAa3aTEJBCTBA C UCITOIH30BAHUEM
MIPU3HAKOB MOJ00MS.

Jloka3bIBaTh TPHU MpHU3HAKA MTOA00US

TPeyroabHUKOB. IIpUMEHSITh TTOTyYeHHBIC 3HAHUS

IIPY PEIICHUU T€OMETPUICCKUX M MPAKTHICCKUX

3a7a4.

3HAKOMMTBHCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUH

[Imomans. Haxoxnenue
IJIOIIAIEN TPEYTOJIBHUKOB
1 MHOTOYTOJIBHBIX (PUTYP.
[Imomanu moago0HBIX

buryp

CBoiicTBa IIOIIAEN
r€OMETPUYECKHUX
uryp.

DopMyJIbl

JUTSL TIIOIIA N
TPEyroJibHUKA,
napasienorpaMmma,
TpaneLuu.
Brruucnenue
IUIOMIAZIEN CIIOKHBIX

buryp.

OsgJ1aieBaTh NEePBUYHBIMH NpPeICTaBJIeHUSIMHU 00 o011eit
TEOPUH IIJI0IAHU (Mepbl), (POPMYJIUPOBATH CBOWCTBA
IUIOIIA]IU, BBISICHATD WX HATJISIIHBIN CMBICIL.

BbiBoaUTH (OpMYJIBI IIJIOLIAAN

napajijiesiorpaMmma, TpeyroibHUKa, TpAneuu 13

(GopMyJIbI MIOLAAN IPSIMOYTOJIbHHUKA (KBaJpaTa).
BeiBoauTh (OpMYIIBI INIOLMIAAM BBITYKIOTO
4eThIPEXYTOJIbHUKA Yepe3 JUaroHajld U yroj MEeXy HUMHU.
Haxoautsp miomaau Guryp, n300pakEHHBIX Ha KJIETYATON
Oymare, MCIOJIb30BATH pa30oueHre PUTyphl HA YaCTH U
JOCTPaBaHHUE.
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[Tnomanu puryp

Ha KJIeTyaTtoi Oymare.
[Tmomanu mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
coJiep>KaHHEM.
Pemenue 3amau

C IOMOIIIBIO METOJ1a
BCIIOMOTaTEIbHOM
TUIOIIA N

Pa30upars npuMepsl UCIIOIB30BAHUS BCIIOMOTaTEeIbHON
IJIOIIAIN JIJISl PELIEHUSI TEOMETPUYECKHX 3aay.
HaxoauTs miomaay noio0HbIxX GUryp.

BoIyucasiTh 11011 PA3IMUHBIX MHOTOYTOJIBHBIX (DUTYD.

Pemarn 3aJa4y Ha 1jiomanab ¢ MpakKTU4CCKUM
COACPKAaHUCM

Teopema [ugaropa u
Hayvaja TPUTOHOMETPHUH

Teopema Iludaropa, u
€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUUECKIX
(GyHKITUH OCTPOTO
yrJia NPSMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUCCKHEC
COOTHOIIEHUS

B IIPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUIECCKOE
TOX]IECTBO

Hoka3siBaTh Teopemy Iludaropa, ucnoabzoBars €€

B IIPAKTUYECKUX BBIYUCIICHUSX.

@opMyIHPOBATH ONPEACICHUS TPUTOHOMETPUIECKUX
(GYHKIMI OCTPOTO yIiia, IPOBePATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOIICHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOLIEHUS MEXKY CTOPOHAMH B
MPSMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMysibl IPUBEIEHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOLICHUM MEXAY TPUTOHOMETPUUECKUMU (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH MOyYeHHbIE 3HAHUS U YMEHHUSI U
pELICHUH PAKTUYECKUX 3a1ad.

3HAKOMMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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VYTIBI B OKPY’KHOCTH.
Bnricannbie 1 onvcaHHbIE
YEeTHIPEXYTOJbHUKH.
KacarenbHble

K OKpy>kHOCcTH. Kacanue
OKPYKHOCTEU

Bnoucannsie n
LHECHTPAIBHBIE YIJIbL,
YroJa MEXIY
KacaTeJIbHON U
XOpHOM.

YTibl MEXITY
XOpJlamMu U
CEKYILINMU.
Bnucannbie n
OITMCaHHBIC
YETBIPEXYTOJIbHUKH,
UX MIPU3HAKU U
CBOMCTBA.
[Ipumenenune aTux
CBOMCTB

MIPU PEIICHUN
r€OMETPUUECKUX
3aJ1a4.

Bzaumnuoe
PaCIOJIOKEHUE JBYX
OKPY>KHOCTEH, 0011I1e
KacaTeabHbIC.
Kacanune
OKPY>KHOCTEU

®opMyJIHPOBATH OCHOBHBIE ONPEIEIICHHUS], CBA3aHHbIE

C yIJIaMHU B Kpyre (BIMCAHHBIN yroJj, LeHTPAIbHBIA yro).
HaxoauThb BIMCaHHBIE YTIIbI, ONIMPAOLIUECS HA OJHY AYTY,
BBIYMCJIATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yTilaX, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIILHOM YTJIE.

HccaenoBathb, B TOM YUCIIE C TOMOILBIO IIUPPOBBIX
peCypCoOB, BIINCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH X CBOWMCTBA U NPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA U IPU3HAKY IIPU PELLICHUN
3a1a4y
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OBLIEE KOJIMYECTBO
YACOB IIO I[TPOI' PAMME

17
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9 KJIACC

Metpuueckue
COOTHOILICHHSI
B OKPYKHOCTH

0 MpeoOpa3oBaHUU
nojoous.
COOTBETCTBEHHBIE
AJIIEMEHTHI TOJI0OHBIX
duryp.

Teopema

O MPOU3BEICHUU
OTPE3KOB XOP/I,
Teopema

HaumenoBanue paznena | KommuectBo OcHOBHOE OCHOBHBIE BUJIBI ACATEIHHOCTH 00YYaIONTUXCS
(Temnl) Kypca 4acoB COJIep)KaHUe

Tpuronomerpus. Teopembl 7 Onpenenenue DopMyIMpPOBaTh ONpeeTeHUs] TPUTOHOMETPUIECKHUX

KOCHHYCOB Y CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMMA TYNBIX U IPSIMBIX yTJIOB.

Pelienue TpeyrojabHUKOB ¢bynaknui yrios ot 0° | BeIBOAMTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
no 180°. CDOpMYJ'II)I (C paanycomMm ONMCAaHHOU OKPY)KHOCTI/I).
IPHUBEICHHS. BriBoauTh (popMyIIbl A1 BHIYUCICHUS MJIOMIAXEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHUEM TEOPEM TPUTOHOMETPHUH ((I)OpMyna
TeopeMa CHHYCOB. IJIOIIAY TPEYTOJIbHUKA YEPE3 IBE€ CTOPOHBI U YTOJ MEKIY
Pemienue HUMH, (opMyJia TIJIOMIAIN YEeTHIPEXYTOJIbHUKA Yepe3 ero
TPEYTONBHHUKOB. JTMArOHAaJU U YTOJI MEXKy HUMH).
[IpakTHUeCKOE Pemiates TpeyroJbHUKH.
TIpUMEHEHHE PemaTes npakTuyeckue 3agauu, CBOISIIUECS
JIOKa3aHHBIX TEOPEM K HAXOXIEHUIO PA3JIUYHBIX 3JIEMEHTOB TPEYTrOJbHUKA

[IpeoOpazoBanue moaoOusi. 5 [Tonsatue OcBauBaTh NOHSITHE PEOOPA30OBAHUS TTOTOOMS.

HccaenoBath OTHOIIEHHUE JIMHEWHBIX 3JIEMEHTOB (PUTYP
pu IpeoOpa3oBaHUU MMO00US.

HaxoauTts nnpumeps! mogo0us B

OKpY’Karolen NEUCTBUTEIbHOCTH.

BbIBOAUTH METPUUECKHE COOTHOIICHUS MEXIY
OTpE3KaMH XOPJ, CEKYIINX U KacaTeIbHBIX C
UCTIOJIb30BAaHUEM BIIUCAHHBIX YTJIOB M MOAOOHBIX
TPEYTrOJIbHHUKOB.

Pemath reomeTpuieckue 3a1a4u U 3a/1a4U U3 peaabHON
KHU3HU C UCIIOJIb30BAHUEM MTOT0OHBIX TPEYTOJbHUKOB
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O NPOU3BEAECHUU
OTPE3KOB CEKYIIUX,
TeopeMa 0O
KBaJipare
KacaTelbHOM.
IIpumenenne

B PEIICHUU
r€OMETPUUECKUX
3aj1a4

BekTopsl

Onpenenenue
BEKTOPOB, CIIOKCHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOpA
Ha YUCJIO.
dusnyeckul u
r€OMETPUUECKUI
CMBICIT BEKTOPOB.
PaznoxxeHue BekTOpa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

Ckansgpnoe
MPOU3BEACHHUE
BEKTOPOB, €r0

Hcnoab3oBaTh BEKTOPHI KaK HAIIPABJICHHbBIE
OTPE3KH, HCCJIEI0BATH TEOMETPUUCCKUN
(mepemenieHue) U GU3NYECKUM (CUIIA) CMBICIIBI
BEKTOPOB.

3HaTh onpeaeeHusi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOPa Ha YUCJIO0, HCCJIEI0BATH

reOMETPUYECKUN U (PU3UYECKUI CMBICIIBI 3TUX OTEPAIIUN.

PemaTh reomeTpryeckue 3a1a4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP M0 ABYM HEKOJTUHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaIsipHOE MPOU3BEIECHUE BEKTOPOB,
BBIBOJUTH €I0 OCHOBHBIE CBOKCTBA.

BbIuncasitb CymMmMy, pa3HOCTh U CKaJISIPHOE
MIPOU3BEECHUE BEKTOPOB B KOOPIMHATAX.

IIpuMeHATH CKAIIPHOE MPOU3BENCHHE [T HAXOXKACHUS
JUIMH U YTJIOB

38



MIPUMEHEHHE
JUI HaXOXKJICHUS
JUTMH U YTJIOB.
Pemenune 3amag

C ITOMOILIBIO BEKTOPOB.
[IpumeHeHne BEKTOpOB

JUTSL pEIIICHUS 3a/1a4
(10737097

I[eKapTOBBI KOOPpOWHATLI
Ha IIJTOCKOCTHU

JlexapToBbI
KOOPJWHATHI TOYEK
HAa IJIOCKOCTH.

YpaBHEHHE TPSIMON.

YpaBHeHue
OKPY>KHOCTH.
Koopaunatsl Touek
repecevueHus
OKPY>KHOCTH U
MIPSIMOM.

Meron koopiuHaT
MIPU PEIICHUU
r€OMETPUUECKUX

3a7ia4, IMPAKTUICCKHUX

3a1a4

OcBauBaThb NOHATHE MIPSMOYTOJIBHOU

CHUCTEMBI KOOPAUHAT, AEKAPTOBBIX KOOPIUHAT

TOYKH.

BbeIBOAUTH ypaBHEHHE IPSMOU U OKPYKHOCTH. BbigeasaTh
MIOJIHBIA KBAJIpaT JUIsl HAXOKICHHUS LIEHTPa U panyca
OKPY>KHOCTHU 110 €€ yPaBHEHUIO.

PemiaTe 3aga4m Ha HAX0XKIEHUE TOUYEK IIEPECEUCHUS
IPSAMBIX U OKPY’KHOCTEW C IIOMOIIBIO METOAA KOOPIUHAT.
Hcnmoab3oBaTh CBOMCTBA YIII0BOTO KOd(dHUILIMEHTA PsIMOit
IIPY PELLICHUU 3a/a4, Il ONPEACIIEHUS PACTIONIOKEHUS
IPSMOM.

IIpruMeHsTH KOOPIMHATHI IPU PEUICHUN T€OMETPUUECKUX U
MIPAaKTUYECKUX 3a/]1a4, JJIsl HOCTPOEHUSI MAaTEMAaTHYECKUX
MOJIEJIeH peasIbHBIX 3a/1a4 («METOJ] KOOPIUHATY).
IHoab30BaThbest 11 TOCTPOCHUS U

UCCIIEJIOBaHUN HU(POBBIMU PECYPCAMHU.

3HAKOMHMTBHCH ¢ HCTOPHEH PAa3BUTHS T€OMETPUHU
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[IpaBriIbHBIE
MHOTOYTOJIbHUKH.
JInHa OKpY>KHOCTHU U
IJI0IIAIb KPYTa.
Brruucnenue miomagei

IIpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno w. Jlnuna
OKPY>KHOCTH, TyTH
OKPYHOCTH.
Panuannas mepa
yria.

Ilmomane kpyra,
CEKTOpa, CErMeHTa

@opmMyIHPOBATH OIPEICIICHNE TPAaBUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
ITosb30BaThCS MOHATUEM JJIMHBI OKPYKHOCTH, BBEAEHHBIM
C IOMOLIBIO NMPABUIIbHBIX MHOT'OYTOJIbHUKOB, ONpelessiTh
YUCJIO T, JUJIMHY AYTH U paJUaHHYI0 MEPY yTJa.
IIpoBoauTh Mepexoa OT paguaHHOU MEpPHI yriia

K IPalyCHOM 1 HA0OOPOT.

OnpeneasiTh wiomaab Kpyra.

BoiBoauth popmyibl (B rpagyCHON U paJuaHHON Mepe)
JUISL IJTUH YT, IUIOIIA/Ied CEKTOPOB U CETMEHTOB.
BbruMcasaTh mwiomanu Guryp, BKIIOYAIOIUX

AJIIEMEHTBI OKPY>KHOCTH (Kpyra).

HaxoauTts momany B 3aja4ax peaJibHON )KU3HU

JBU>KEHUSI TITTIOCKOCTH

[TonsiTE O ABMXKECHUU
IUIOCKOCTH.
[TapaiutenbHbIN
MEPEHOC, IIOBOPOT
IIpumenenue

MIpY PELICHUH 3a/1a4

Pa30upars npumMmepsl, WUTIOCTPUPYIOIIUE

IOHATHS IBUKCHUS.

DopMyIMPOBATH OINPEICIICHUS MAPAILICIBHOTO MEPEHOCA,
IIOBOPOTAa U OCEBOM CUMMETpHUU. BBIBOAMTH X CBOMCTBA,
HAXOJAUTb HENOJABUKHBIE TOUKH.

HaxoauTh LEHTPBI U OCH CUMMETPUH MMPOCTEUIINX
¢uryp. IlpuMeHsITH NapaJJIENIbHBINA IEPEHOC U
CHUMMETPHIO MIPU PEIICHUU TE€OMETPUUECKHUX 3a]1a4
(pa3bupaTh IpUMeEpHI).

Hcnonb30BaTh 1151 IOCTPOCHUS U UCCIIEA0BAHUI

1 (POBBIE PeCypChl

[ToBTOpEeHue, 006001IeH e,
cuCTeMaTHu3anus 3HAaHUU

IToBTOpEHUE
OCHOBHBIX TOHATHUH U

OnepupoBath NOHATHAMM: QUTypa, TOUKA, IpIMas,
yToJl, MHOTOYTOJIbHUK, PABHOOEIPEHHBII U
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PaBHOCTOPOHHUI
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METOJI0B KypcoB 7-9
KJIacCOB, 0000IIIeHHE
Y CUCTEMATU3aLUs
3HAHUMU.
IIpocrenmue
r€OMETPUYECKHUE
burypsl u ux
cBoricTBa. M3mepenue
rEOMETPUUECKUX
BEJINYMH.
TpeyroapHuKHM.
[TapaiutenbHbie U
MEPIICHAUKYJIIIPHbBIC
MpsMBIE.
OKpy»HOCTb U KpPYT.
I'eomerprueckue
MMOCTPOCHHUS. Y TJIbI
B OKPY>KHOCTH.
Briicanneie u
ONHUCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas u
OKPY’KHOCTb.
YeThIpEXYTOIbHUKH.
Bnucanneie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIA TPEYTOJIbHHUK, MEIUAHA,
OucceKkTpuca U BbICOTA TPEYTrOJIbHUKA, MapajlieJorpamm,
poMO, IPSIMOYTOJIBHHK, KBaJIpaT, TPaIelus; OKPYKHOCTb,
KacaTelbHas, paBeHCTBO U mojodue puryp,
TPEYTroJIbHUKOB; MapajieIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEK1y IPSIMBIMU, CHMMETPUS
OTHOCHUTEIIbHO TOYKH U NPSIMOW; JNIMHA, PACCTOSHUE,
BEJIMYMHA yIJIa, TUIOIIAAb, IEPUMETD.

Hcnoab3oBath popMyJibl: IEpUMETPa U TIIOLIAN
MHOTOYTOJIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAAN
Kpyra, 00b€Ma MpsIMOYTOJIBHOTO Mapajuieenuneaa.
OnepupoBatb NOHATUSIMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCIOJIb30BAaTh 3TH ITOHATHUS JJIs
MPECTABICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHCIIE
U3 IPYruX Y4EOHBIX MPEIMETOB.

PemiaTe 3a7a4m Ha NOBTOPEHNE OCHOBHBIX ITOHATUH,

WJUTIOCTPALMIO CBSI3€M MEKY Pa3JIMYHBIMU YaCTSIMH Kypca.

Boui0uparbs MeToa 715 pelieHus 3aa4u.
Peniats 3aaa4um 13 1MoBCeIHEBHOM KU3HU
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Y ONIMCaHHbIC
YETHIPEXYTOJIbHUKHU.
Teopema Iudaropa
Y Hayajia
TPUTOHOMETPHUH.
Pemenue oOmmx
TPEYTOJIbHUKOB.
IIpaBunbHbIE
MHOT'OYTOJIbHUKHU.
IIpeoOpazoBanms
MJIOCKOCTH.
JBmxkenus. [Togooue.
Cummerpusi.
[Tmomane.
Brruncnenue
mromaaeu. Ilmomann
1oT0OHBIX (UTyp.
JexapToBbl
KOOPJMHATHI Ha
IIJIOCKOCTH.

Bekropsl

Ha IJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB 110
[TPOTPAMME
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