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HOACHUTEJBHASA 3AIIMCKA

I'eomeTpusi Kak OJMH U3 OCHOBHBIX PA3[EIOB IIKOJbHOW MAaTEMAaTHUKH, WUMEIOLINN
CBOCH IIeNbI0 00ECTEYNTh M3YyUYEeHHWE CBOWCTB M pa3MepoB (Uryp, WX OTHOIICHHA H
B3aMMHOE PACIOJIOKEHHE, ONUPAETCS Ha JIOTHYECKYIO, 10Ka3aTeIbHYI0 JUHUI0. LleHHOCTh
M3YYEHUS TEOMETPUU Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKJII0UAETCS B TOM, YTO
OOy4YaronIuiicss YYUTCS NPOBOJAUTH JOKAa3aTEIbHBIE PACCYKIEHUSA, CTPOUTH JOTHYECKUE
YMO3AKJIIOUCHHS, JOKa3bIBaTh HCTUHHBIE YTBEPKICHUSI U CTPOUTHh KOHTPHOPUMEPHI K
JI0KHBIM, IPOBOAUTH PACCYKICHUS «OT MPOTUBHOTOY», OTJIMYATh CBOWCTBA OT MPU3HAKOB,
bopMynHpOBaTh OOPATHBIE YTBEPKIACHUS.

BTopoii nenbto n3ydeHns reOMETPUH SBISETCA UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
IpU PELICHUH KAK MAaTEMAaTHYECKUX, TaK U MPAKTHYECKUX 3a7ad, BCTPEYAIOIIMXCS B
peanbHOM xu3HU. OOyyaromuWcs JOJKEH HAYYUTHCS OINPEICIUTh TeOMETPUUECKYIO
burypy, onucarh CIOBaMHU JaHHBIA YEPTEXK WM PUCYHOK, HAUTH TLIOMIATL 3€MEIHLHOTO
ydacTKa, pacCUuTaTh HEOOXOJAMMYIO JIMHY ONTOBOJOKOHHOTO Kalensi Win TpeOyembie
pa3Mephl rapaxa Jijisi aBTOMOOUJIISl. ITOMY COOTBETCTBYET BTOPasi, BRIUUCITUTEIbHAS JIMHUS
B M3y4YeHHH reomerpuu. [Ipu pemeHnn 3agady NpakTUYECKOTO XapakTepa oOydarolmuics
YUYUTCS CTPOUTH MATEMATUUYECKUE MOJICNIN PEAIbHBIX JKM3HEHHBIX CUTYyaIllui, MPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBATHOCTH MOJYYEHHOTO PE3YyJIbTATA.

Kpaitne BaxxHO MOTUEPKUBATH CBSI3U FEOMETPHUU C IPYTUMHU YUECOHBIMU MPEIMETAMH,
MOTHUBHUPOBATh UCIOJIL30BaTh OMNPEACICHUS TEOMETPUYECKUX (UTyp U TOHSITHUH,
JEMOHCTPUPOBATh MPUMEHEHHE MOJYYCHHBIX YMEHHUU B (PU3MKE W TEXHUKE. DTH CBS3U
HamOoJiee spKO BHJIHBI B TeMax «Bekrops», «TpuroHoMerpudeckre COOTHOIICHHS,
«Meton koopaunat» u «Teopema [Tudaropay.

VYuebuniii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
conepxanusi: «l'eomerpuueckue GUTYphl U UX CBOMCTBaY, «3MepeHne reoMeTpudecKux
BEIIMUUHY», «JleKapTOBBI KOOpAMHATBI HA IUIOCKOCTW», «Bektope», «JlBuxeHus
iockocTy, «[IpeodbpazoBanus momoous».

Ha usydenune yuebHOro Kypca «I'eomerpusi» oTBoautcs 204 yaca: B 7 ximacce — 68
yacoB (2 Jaca B HeJeNt0), B 8 kiiacce — 68 yacoB (2 yaca B Hezelo), B 9 kinacce — 68 yacoB
(2 yaca B HezeIIO).






COILEPKXAHUE OBYUYEHUASA

7 KJIACC

Havanpnbsle nonsaTusa reomerpun. Todka, npsimasi, OTPE30K, JIyd. YToJl. BUbl yrios.
BeptukanbHble M CMEXHBIE Yriabl. buccektpuca yria. JlomMaHas, MHOTOYIOJIbHHK.
[TapauienpHOCTB U EPIICHINUKYISIPHOCTD IIPSMBIX.

Cummerpuunble gurypbl. OCHOBHBIE CBOWCTBA OCEBOMl cuUMMeTpuu. lIpumepsl
CUMMETPHUU B OKPYIKAIOIIEM MHpE.

OCHOBHBIE MOCTPOCHMS C MOMOULIBIO LUPKYIS M JIMHEWKU. TpeyronpHuk. Breicora,
MeanaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CpolicTBa M MpU3HAKU pPaBHOOEAPEHHOrO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoNCTBAa M NPU3HAKA MapaJUIeIbHbIX OpsAMbIX. CyMMa YrioB TpeyroJIbHHUKA.
Breninue yriel TpeyroiabHuKa.

[IpsAMOyToJIbHBIN TPEYTONbHUK. CBOMCTBO MEINAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MMPOBEAEHHON K TUNOTEHy3€. [Ipu3Hakm paBeHCTBA MPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B 30°.

HepaBencTtBa B reoMETpUHM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, Teopema 0 00JbIlIeM yIJie U OoNblIel CTOpOHE TpeyroibHUKa. [lepnenaukynsap
Y HaKJIOHHAs.

I'eomerpuyeckoe MecTo Touek. buccekrpuca yria U CepeaIuHHbIA NEPIEHIUKYIIAP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTa TOYEK.

Okpy>XHOCTb M KpYyI, XOpAa M JHAMETP, UX CBOWCTBA. B3anMHOe pacronoxeHue
OKPYXHOCTH M NpsiMoi. KacarenpHas U cexyast K OKpyKHOCTH. OKPYXHOCTb, BHUCAHHas
B yroJl. BnucanHas u onrcaHHas OKpy»KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. [lapamienorpamMm, ero npu3Haku U cBoicTBa. YacTHble ciiyyau
napajuieorpaMmMoB  (MpSMOYTOJIbHUK, pOMO, KBaapar), UX MpPU3HAKA U CBOMCTBA.
Tpaneuusi, paBHOOOKast Tpanenus, €€ cBocTBa U npu3Haku. [IpsimoyrosibHas Tpanenus.

Meton yasoenus meauansl. L{entpansHas cummeTpusi. Teopema daneca u teopema o
MIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue JTMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiapHuKa.

[logobue  TpeyronbHUKOB, Ko3pduuumeHt mnogodus. IlpusHaku nogoOus
TpeyroJibHUKOB. [IpuMeHenne noao0us nNpu peleHuy MPakTUYECKUX 3a/1ay.

CpoiictBa 1momazeii reomerpudeckux  puryp. Dopmynbl IS TIOMIATA
TPEYroJIbHUKA, TapajiesorpaMma, pomoa u tpanenuu. OTHOIIEHUE TIOMAACH MO00HBIX
buryp.

Brruucnenue mioniaei TpeyroJibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTON Oymare.

Teopema ITudaropa. [Ilpumenenune Teopems! [Tudaropa npu pemeHnn TPaKTUIECKUX
3aaad.

CuHyc, KOCUHYC, TAHT€HC OCTPOr0 yTIJia MPSAMOYTOJBHOIO TPEyrojJbHUKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIeCTBO. TpuroHomeTpuueckue Gpynkiuu yrios B 30, 45 u 60°.
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BrniucanHbIe M IEHTPaANbHBIE YIUIBL, YTOJI MEXAY KACATEIbHON U XOPIOU. YTIIBI MEXIY
XOpAaMu M CEKyIUMMH. BIHCaHHBIE M ONMCaHHBIE YETBIPEXYIOJBHHUKU. B3anmmuoe
pacnosoxeHue AByX okpyxHocTel. Kacanue okpyxHoctel. O0mue KacaTellbHbIE K IBYM
OKPYXHOCTSIM.

9 KIIACC

Cunyc, kocunyc, tanredc yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne TpeyronpHukoB. TeopemMa KOCMHYCOB M TeOopeMa CHHYCOB. Pelenue
MPAKTUYECKUX 3a]1a4 C UCTIOIb30BaHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nogodus. [logo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa 0 MpoU3BENCHUM OTPE3KOB XOPJl, TEOPEMbI O MPOU3BEIACHUH OTPE3KOB
CEKYLINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa (MOAyib) BEKTOpa, COHANpPaBIECHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIpaBJICHHbIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEPAIIUU HAJl
BeKTOpamMu. Pa3iokeHune BEKTOopa MO JBYM HEKOJUIMHEApHBIM BekTopam. KoopauHatbl
BekTOpa. CKaJsipHOE MPOU3BEJCHUE BEKTOPOB, MPUMEHEHHUE [JIi HAaXOXKACHUS JUIMH U
YTJIOB.

JlekapTOBbl KOOpPJIWHATBHI HAa IUIOCKOCTH. YPaBHEHUS MPAMOM U OKPYXKHOCTU B
KOOpAWHATaX, IEPECEUCHHE OKPYXKHOCTEH U MpsIMbIX. MeTOoJ KOOpIWHAT H €ro
IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. J[JIMHA OKpYKHOCTHU. ['pagycHas U paanaHHas Mepa
yTiia, BBIYUCIEHUE JIMH AYT OKpYy>kHOCTeH. [lnomane kpyra, ceKTopa, CErMeHTa.

JIBWKEHUsT TUIOCKOCTH W BHYTPEHHHUE CUMMETpuUu (uryp (diaemMeHTapHbIe
npeactasienus). [TapannensHbiit nepenoc. [loBopor.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI YYEBHOI'O
KYPCA «T'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBHIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl y4eOHOTO Kypca «I eomeTpusi»
XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIIEMY POCCHUMCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHSAM POCCUHMCKUX MAaT€MaTUKOB U POCCUHCKOU
MaTeMaTU4YEeCKOM WIKOJbI, K HCIOJIBb30BAHUIO ATUX JOCTHKEHHU B JAPYrMX HayKax H
OPUKJIAJAHBIX cdepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEHN IpakJlaHWHA W pean3allid €ro Ipas,
IPE/ICTaBIIEHUEM O MaTEMAaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHHUM, POIIEAYP IPaKIAHCKOT0 00I1IecTBa (HapuMep, BHIOOPHI, OTIPOCHI), TOTOBHOCTHIO
K OOCYXJEHHMIO S3THYECKHUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMECHEHUEM
JOCTUKEHUW HAyKH, OCO3HAHUEM BaXXHOCTHM MOPAJIBbHO-3TUYECKUX MPUHIIUIIOB B
NESTEIIbHOCTU YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAHOBKOHM Ha aKTUBHOE y4acTHE B PEIICHUHU MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOM
HaIMpaBJICHHOCTH, OCO3HAHUEM BaKHOCTHU MAaTE€MaTUYECKOT0 00pa30BaHUs HAa MPOTHKEHUU
BCEM JKU3HU ISl yCTIEITHON MPOGeCCHOHANIBHOMN JIEITeTbHOCTH U Pa3BUTHEM HEOOXOTUMBIX
YMEHUHN, OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHUEM WHJMBHAYAJIHHOM TpPACKTOPUU
o0pa3oBaHMsI W KU3HEHHBIX IUIAHOB C y4€TOM JIMYHBIX UHTEPECOB W OOIIECTBEHHBIX
OTPeOHOCTEHH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AIMOIIMOHATIEHOMY M 3CTETHUYECKOMY BOCIIPUSATHIO MaTEMAaTUYECKHUX
O0OBEKTOB, 3aJa4y, pEIICHUM, pacCCYXKIECHUM, YMEHHUI0 BHUICTh MaTeMaTUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTaIMel B JACSATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MpEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIbl U 0OIIECTBA, TOHUMAHUEM
MaTeMaTUYECKOM HayKu Kak cephbl YeIOBEUECKOUN AEsTeIbHOCTH, ITANOB €€ pa3BUTHUS U
3HQUUMOCTH JUISL Pa3BUTHS LMBUIM3AIMHM, OBJIQJCHUEM S3BIKOM MAaTEeMaTUKU U
MAaTEMATUYECKON KYJIBTYPOU KaK CPEICTBOM ITO3HAHUSI MUPA, OBJIAJAECHUEM NPOCTEUIINMU
HaBBIKAMH HCCJIEI0BATENIbCKON JEATEIIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMUpPOBaAHHE KYJbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

TOTOBHOCTBIO MPUMEHSTh MaTEMATUYECKUE 3HAHUS B MHTEpPEcax CBOErO 3J0pPOBbS,
BEJICHUSI 37I0POBOTO 00pa3a XKU3HHU (370pOBOE MUTaHWE, COATAHCUPOBAHHBIA PEKUM



3aHATUN U OTAbIXA, peryyspHas (pu3nyecKas akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBBIKA
pednexcun, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOIO JKe IpaBa APYroro YeiaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUEHTalMEll HAa NPUMEHEHHE MAaTEMAaTHUYECKUMX 3HAHWUW [JIs pELICHUs 3a]ad B
00JIaCTH COXPAHHOCTH OKpYKaloUled cpenbl, TUIAHUPOBAHUS IMOCTYNKOB W OIEHKUA HX
BO3MOYHBIX MOCJIEICTBUM JIJIsl OKPY>KAIOIIEH Cpe/ibl, 0OCO3HAHUEM I100aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIeM U MyTel UX pelICHHUS;

8) ajanTanus K U3MEHSIOIMMCH YCJIOBHUAM COLUAIBHON U MPUPOAHOM CPebl:

TOTOBHOCTBIO K JIEWCTBHSM B YCIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YUCJIE YMEHUE YUYUThHCS
y IpYTux JIIOAEH, TpuoOpeTaTh B COBMECTHOW AESTEIbHOCTH HOBBIE 3HAHMS, HABBIKU H
KOMIIETEHILIMH U3 OIbITA IPYTHUX;

HE00XO0IUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM YHCIE (POPMYITUPOBATH
UJIeU, TOHATHUS, TUNIOTE3bl 00 0OBEKTAX U SBJICHUIX, B TOM YHUCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINNA KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELLIECHUS U
necTBus, GopMyIHpOBaTh U OLIEHUBATh PUCKU U TIOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBMs:

e BBIIBISTh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHUN MEXIAy MOHATUSAMHU, (HOPMYJIUPOBATH OMPEICTCHUS
MOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIH MpPHU3HAK KiIacCU(UKAIMK, OCHOBAHUS s
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

e BOCIPUHHUMATH, dbopmynrpoBaTh U npeoOpa3oBbIBATh CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, CAMHUYHbBIC, YaCTHBIE U OOIIHE, YCIOBHBIE;

e BBIIBJIATH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS B
dakTax, TaHHBIX, HAOMIOACHUSX U YTBEPKICHUAX, MpeJjiaratb KPUTEPUH JIJISl BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e Jle7IaTh BBIBOABI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH IO aHAJIOTHH;

e Dpa3dbupaTh JI0Ka3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUU (MpsMble U OT
IPOTHUBHOI0), TPOBOJUTH CAMOCTOSATEIBLHO HECIOXKHbBIEC JOKA3aTeIbCTBA MaTEMATUYECKHUX
(dbakTOB, BBICTpaWBaTh apPryMEHTAIlMIO, TMPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYHKIACHUS;

e BbBIOMpATH crIOCcO0 peleHus yueOHoH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB
perieHus, BbIOMpaTh HauOoJiee MOAXOAIINN C y4ETOM CaMOCTOSTENBHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBaregabcKue 1eMCTBUA:
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e HCIIOJIB30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUA WHCTPYMEHT IIO3HAHMS,
dbopMynpoBaTh BOIMPOCH], (GUKCHUPYIOLIUE MPOTUBOpPEUHE, MPOOJIEMY, CaMOCTOSITEIBHO
yCTaHaBJIMBAaTh MCKOMOE W JIaHHOE, (pOopMUpOBaTh THUIOTE3Yy, ApTyMEHTHUPOBATH CBOIO
MO3UIIMI0, MHCHHE;

e TPOBOJUTH MO CAaMOCTOATENBHO COCTaBJICHHOMY IUIAHY  HECJIOMKHBIM
AKCIIEPUMEHT,  HEOOJBIIOE  HUCCIENOBAaHUE IO  YCTAHOBJICHUIO  OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

e  CaMOCTOSATENHHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI IO Ppe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHHS, HCCIEAOBAHUSA, OIEHUBATh JOCTOBEPHOCTH MOIYyYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIECHNI;

e IPOTHO3UPOBATh BO3MOXKXHOE pPa3BUTHE MPOLECCA, a TAaKXKE BbIJIBUIATH
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBIATH HEIOCTATOYHOCTH M  U30BITOYHOCTH WHGOPMAIMH, JIaHHBIX,
HEOOXOUMBIX JIJISl PEIICHHUS 3a]1a4H;

e BBIOWpATh, aHATU3UPOBATH, CUCTEMATU3UPOBATH U  HHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,

e BbIOWpaTh (popmy npeacTaBiIeHUS UHGOPMAIIMN U WUTIOCTPUPOBATH pPEIlacMbie
3aJlauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpaukoi 1 MX KOMOWHAIIUSIMY,

e  OIICHUBATH HAIEKHOCTH MHPOPMAIIUU TIO KPUTEPHSIM, TPEITIOKEHHBIM YUUTEIEM
WM C(POPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe TelCTBHS:

e BOCIPUHUMATH U (HOPMYIUPOBATH CYKJIEHHUS B COOTBETCTBHH C YCJIOBHSIMH U
HEeISIMH OOIIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy pEeHIeHHs 3aJadd, KOMMEHTHpPOBAThH
MTOJYYEHHBIA PE3yJIbTaT;

e B XoJe OOCYXIeHHs 3aJaBaThb BOMIPOCHI IO CYLIECTBY OOCYXIAa€MON TEMBI,
npo0ieMbl, perraeMoi 3ajJadu, BBICKA3bIBATh HJICH, HAIICJICHHBIE HA TOUCK PEIICHUs,
COTIOCTAaBIISATh CBOM CYKJIEHHUS C CYKJICHUSAMH APYTUX YIYACTHUKOB JIUAIOTa, 00HAPYKUBATh
pa3ianyure U CXOJACTBO MO3UIMM, B KOPPEKTHOH opMme GopMyInpoBaTh pa3HOTrIacHsi, CBOU
BO3PAKCHUS;

e TIPEACTABIATH PE3YyIbTaThl PEIICHUS 3aJa4M, SKCIEPUMEHTA, HCCIIECIOBAHMS,
IPOEKTa, CAMOCTOSATEIHLHO BIOMPATh (JopMaT BHICTYIUICHUS ¢ YUETOM 3a7a4 IIPEe3eHTAIlUN
1 0COOEHHOCTEN ayuTOpuUU;

e TOHMUMATh M WCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboOTHI PHU pelICHUH YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

e TpPUHUMATH 1€JIb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, pacipeesTh BUAbl padoT, JOroBapUBaThCs, 00CYKIATh MPOIIECC U
pe3yabTat paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4YacTBOBaTh B IPyNmoBHIX Gopmax paboThl (0OCYyX)AeHUS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JPYTHE), BBITIOJHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOU
JIEUCTBUS C IPYTUMHU 4YJe€HAMU KOMAaHJbI, OIEHUBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIUIA
MPOIYKT TIO KPUTEPUSIM, CPOPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOICHCTBHUS.
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PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusamnus:

e  CaMOCTOSTEJIBHO COCTABJIATH IUIaH, AJITOPUTM PEUIEHUS 3a7a4d (MU €ro 4acTh),
BBIOMpaTh CHOCOO pemeHuss ¢ Y4YETOM HMMEIOIIUXCS PECYypcOoB M COOCTBEHHBIX
BO3MO>KHOCTEM, ApTYMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOM
uH(bOpMaInu.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMHM CaMOIPOBEPKH, CAaMOKOHTPOJSA IIpoLecca M pe3ysbTara
pelIeHUs MaTEMaTUYECKOH 3aauH;

e IPEABUAETH TPYIHOCTH, KOTOpPBIE MOIYT BO3HMKHYTh IPH PELICHUM 3a7ayH,
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HaWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLICHHMBATh COOTBETCTBUE peE3yJibTaTa ACATEIBHOCTH IIOCTaBICHHOW LA U
YCIIOBUSIM, OOBSICHATh IPUUMHBI TOCTHKEHUS WU HEOCTHXKEHNUS 11€TT1, HAXOAUTh OIINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 kjacce oOydaromuiics MOJYYUT CIEAYIOIIME MPEeIMETHBIC
pe3yJIbTaTHhL:

Pacrio3HaBaTh M3y4yeHHBbIE TE€OMETPUYECKHE (UTYPBI, OIpPENEsITh HX B3aHUMHOE
pacnojoxeHue, n300paxarb reoMeTpuYecKie (GUryphbl, BHITOIHATE YEPTEKH MO YCIOBUIO
3a1a4u. M3MepATh JIMHEHHBIE U YIIIOBbIE BEJIMYMHBL. Pelars 3a1aun Ha BBIYHUCICHUE UIMH
OTPE3KOB U BEIUYUH YIJIOB.

Jlenatb rpyOyr0 OLEHKY JIMHEMHBIX M YIJOBBIX BEJIMYHMH MPEIMETOB B pEalbHON
KU3HH, pa3MEPOB MPUPOJIHBIX O0BEKTOB. Pa3znuyars pazmepsl 3TUX 0OBEKTOB MO MOPSIKY
BEJINYVHBI.

CTpouTh 4epTeXKU K TEOMETPUYECKUM 33/1a4aM.

[Tonp30BaThCA MpHU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, WCIIOJIb30BaTh MPU3HAKH H
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a]a4.

[IpoBOOUTE NOTMUYECKUE PACCYKIECHUS C UCITOIB30BAHUEM F€OMETPUUYECKUX TEOPEM.

ITonp30BaThCA NMPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJMaHbl, IMPOBEAEHHOW K TMIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYIrOJbHUKA, B PELICHUU
FeOMETPUYECKUX 3a1a4.

OnpenensTh napayieTbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cexkymas. OnpenensaTs napauieIbHOCTh NPSIMBIX C MOMOILBIO PABEHCTBA PAaCCTOSHUN OT
TOYEK OJTHOM MPSIMOU JI0 TOYEK APYrOM MPSMOM.

Pemate 3a1auun Ha KjeT4yaTol Oymare.

[IpoBoWTh BBIUMCICHUS W HAXOJUTh YUCIIOBbIE M OYKBEHHbIE 3HAYEHHUS YIJIOB B
FeOMETPUYECKUX 3aJayax C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, 00pa30BAHHBIX MPH MEPECEUECHUH ABYX MapaieIbHbIX
IPsMBIX CeKyllel. Pemars npakTuyeckue 3aauu Ha HaXOXKJICHUE YIJIOB.
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Brnagets moHsATHEM reOMETPUUYECKOTO MECTa TOYEK. Y METh OMPENEsITh OUCCEKTPHUCY
yIila ¥ CepEIUHHBIN MEPIICHIUKYIISP K OTPE3KY KaK NT€OMETPUYECKUE MECTa TOYEK.

@opMyIupoBaTh ONPEAEICHUS OKPY)KHOCTH M Kpyra, XOpAbl M JuaMerpa
OKPY’KHOCTH, IIOJb30BaTbCA HX CBOMCTBAMU. YMETh IIPUMEHATb 3TU CBOWCTBA IIPU
pelIeHnH 3a1a4.

Biianers MoHATHEM ONMCAHHOM OKOJIO TPEYIOJIBHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€¢ wueHtp. llomp3oBaThCsi (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHHUKA
IIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAMHHBIC MEPIECHANKYIISIPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAIOTCS B OAHOU TOUKE.

Brmaners noHsATHEM KacaTeNbHOM K OKPYKHOCTH, II0JB30BaTbCA TEOPEMOU O
IIEPIICHIUKYJIIPHOCTH KacaTeJIbHOW U pauyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.

[lonp30BaThCAd MPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMM, ITOHUMATh MX
MIPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE TE€OMETPUYECKUE IIOCTPOCHHS C IIOMOLIBIO LHUPKYJIAd U
JIMHEUKHU.

K koHIiy oOyueHus B 8 kjacce oOydaromuiics MOJYyYUT CIEAYIOLINE MPEIMETHBIE
pEe3yJIbTaThI:

PacniozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BAThCS UX
CBOMCTBaMH IIpU PELICHUN F€OMETPUYECKUX 3a4ad.

[IpuMeHsTh CBOICTBA TOUKHM NEpECEUEHHs] MEIUaH TPEeyrojbHHKa (LEHTpa Macc) B
pelIeHnun 3aaa4.

Brnaners moHsATMEM CpeAHEN JMHUM TPEYrOJBHUKA W TPalCUHUH, NMPUMEHITh HX
CBOWCTBA NpPH pPEUIEHWH TeoMeTpuueckux 3anad. llomb3oBatbes teopemon Paneca u
TEOPEMON O MPONOPUUOHAIBHBIX OTPE3KaxX, MPUMEHITh UX ISl PEIIECHUs MPAKTUYECKUX
3azay.

[IpuMeHATh NPU3HAKY TIOJI00MS TPEYTOJIBHUKOB B PEIIEHUN T€OMETPUUECKUX 3a]1a4.

[Tonb3oBaThesa Teopemoit [Tudaropa nist peneHus: reOMETPUIECKUX U MPAKTUYECKHUX
3amad. CTpoUTh MaTeMaTHYECKYH0 MOJENb B IMPAKTHYECKUX 3a/]a4ax, CAMOCTOSATEIbHO
JeaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIME JJIMHBI.

Bianers noHATHAMHM CHHYCA, KOCUHYCA U TaHT€HCA OCTPOIO yIvia IPSAMOYTOJIBHOIO
TpeyrojabHuKa. 1101630BaThCSA 3TUMU NOHATUAMMU Ul PELIECHUS IPAKTUYECKUX 3a7a4.

Boruncnate  (pa3iuyHbIME - CLIOCOOAMM) IUIOHIA/b TPEYroJbHUKA U IUIOIIAIU
MHOTOYTOJIbHBIX (Uryp (MoJab3ysich, TAe HEOOXOAUMO, KaJIbKyJIsTOpoM). [IpumeHsTH
ITOJyYECHHBIE YMEHHS B ITPAKTUYECKUX 3a1a49aX.

Brnaners moHATHSAMYU BIIMCAHHOTO W LEHTPAJIBHOTO YIJa, WCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yIiax MEXAy XopAamMu (CEeKyIIMMH) M YIJIe MEXIy KacaTelbHOW U
XOpJIOH IIPU PEIICHUN T€OMETPUUECKUX 33/1a4.

Bnagers 1OHATHEM  ONKMCAHHOIO  YETBIPEXYTOJBHHUKA, IPUMEHATH CBOWCTBA
ONMCAHHOI0 YETHIPEXYTOJIbHUKA MPU PELICHUN 3a7a4.

IIprMeHATH MMOMydYEeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKUE MOJCIIH
IUIS 3a]1a4 PeasibHOM JKU3HU U IIPOBOAUTH COOTBETCTBYIOIINE BEIYMCIICHUS C IPUMEHEHUEM
1no100Us ¥ TPUTOHOMETPUH (TIOJIB3YSICh, 1€ HEOOXO0IMMO, KAJIbKYJISITOPOM).
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K koHiy oOyuenus B 9 kjacce oOyqarOnIuiicss MOTYYUT CICTYIOIINE MPEAMETHBIC
pe3yNbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJIUTh C UX IMOMOIIbIO
pa3MYHbIE DJEMEHThl MPSMOYTOJBHOTO TPEYTOJIbHUKA («pELIeHUE MPSIMOYTOIbHBIX
TPEYroJibHUKOBY»). Haxomuth (C NOMOIIBIO KaJbKYJISITOpa) JJIMHBI W YIIbl  JJIA
HETaOJIMYHBIX 3HAYCHUH.

[lonb3oBaTbes  (QopmMylaMu TMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKIECTBOM JJISI HAXOXKJICHUS COOTHOIIEHUN MEX Ty TPUTOHOMETPUICCKUMU BETMIMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB W KOCHMHYCOB IS HAXOXACHHUS Pa3IAIHBIX
AJIEMEHTOB TPEYTONbHUKA («PEIICHUE TPEYTrOJIHHUKOBY), MPUMEHATh WX TMPU PEIICHUU
T€OMETPUYECKUX 3a]1ad.

Brnagets moHsTHSMH TipeoOpazoBaHMs TOA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
mogo0HBIX (uryp. I[lomp3oBaThCs CBOWCTBAMU TOMOOMS TPOU3BOJIBHBIX (UTYP, YMETh
BBIYHCIIATD JUIMHBI U HAXOAUTH YTIIbI Y TOIOOHBIX Guryp. [IpuMeHsaTs cBolicTBa mogo0us B
MPAKTUYECKUX 3a/adyax. YMETh MPUBOJIUTH MPUMEPHI MOJOOHBIX (DUTYp B OKpYKAIOIIEM
MUpE.

[lonb3oBaThcsd TeOpeMaMu O MPOU3BEICHUU OTPE3KOB XOpJI, O IPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThcs BEKTOpaMu, MOHUMATh MX TE€OMETPUUECKUN U (PU3MUECKHUI CMBICI,
IPUMEHSTh UX B PEHICHUH T€OMETPUUYCCKUX U PU3NUecKuX 3a1ad. [IpumMeHsTs ckanspHoe
MPOM3BEICHNE BEKTOPOB JIJISI HAXOKICHUS JUTHH U YTJIOB.

[Tonp30BaThCS METOJAOM KOOPAWHAT HA IIOCKOCTH, MPUMEHSATH €r0 B PEIICHUU
rCOMETPUUICCKUAX U MPAKTUICCKUX 3a1a4.

Brnagets MOHATHAMH MPaBHWIIBHOTO MHOTOYTOJIHHUKA, JJIMHBI OKPY>KHOCTH, JJTHHBI
IYyTH OKPY)KHOCTH M PaTdaHHON MEphI YIJIa, YMETh BBIYHCIIATH ILIOMIAIb Kpyra W €ro
gacTeil. [[puMeHsITh MoTydeHHbIE YMEHHSI B TIPAKTHYCCKUX 3a1a49ax.

Haxonuth ocu (v HEHTPBI) CAMMETPHUH GUTYD, TPUMEHSTH JIBHXKEHHSI TNIOCKOCTH B
IIPOCTEUILINX CITyYasiX.

[IpuMeHATh MOTyYeHHBbIE 3HAHUS HA MPAKTHUKE — CTPOUTHh MaTEeMaTHYECKUE MOJCIU
JUTSE 3371249 peaIbHON KU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHUS C MPUMEHEHUEM
nosoOousi W TPUTOHOMETpUYECKUX  (GYHKIMHA  (MOJB3YsACh, TA€  HEO0OXOAMMO,
KQJIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTBo yacos DJIeKTPOHHbIE
(undgposBbie)
Nen/m  HauMmeHoBaHHe pa3/iesioB M TeM MPOrPaMMbI Beero KOﬁ]—[TpOﬂbe]e HpﬁaKTﬂquK"e 06pa3zoBaTEIbHbIE
padoThbI padoThbI pecypcb
1 [Ipocreiimme reomerpuueckue GUTYPHI U UX 14 bubnnorexa [JOK
cBoiicTBa. 3MepeHne reoMeTpuIeCKuX BEJIMYNH https://m.edsoo.ru/7f415e2e
bubmuoreka [IOK
2 Tpeyrombumku 22 . https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE IPAMBIE, CYMMa yTJIOB 14 1 bubnnorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb 1 Kpyr. ['eomeTpuueckue 14 1 bubmmoreka [JOK
ITOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoreka IIOK
> Hosropenne, 0dodmenne snanuii 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 4 0
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8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
(uudpossbie)
Nenn/m  HamMeHoBaHMe pa3/iesioB U TeM NPOrPaMMBblI Beero KOﬁHTpO.}ILHLIe HpﬁaKTI/I‘IGCKI/Ie 06PA30BATETBHBIE
padoThI padoTbI pecypebi
n bubmuoreka [JOK
1 HerpipExyropuuicH 12 . https://m.edsoo.ru/7f417e18
5 Teopema @aneca u TeopeMa 0 MPONOPLUOHATIBHBIX 15 1 bubnmoreka [JOK
OTpe3Kax, MOJ0OHBIE TPEYTOJbHUKHU https://m.edsoo.ru/7f417e18
I1 .H i
, | e men—| : B LOK
yr yp- ta a https://m.edsoo.ru/7f417e18
buryp
bu6mmoreka [IOK
4 Teopema [Iudaropa n Havana TPUrOHOMETPUHU 10 1 https://m.edsoo.ru/7f41718
5 aepessrommman Kacareminme x oxpyoon 13 ) Butmioexa LIOK
pexyr L Py ' https://m.edsoo.ru/7f417e18
Kacanune okpyxHOCTEN
. bu6mmoreka [JOK
6 TosTopenne, 06odmenue snanmii 4 1 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
(uu¢posbie)
Ne ni/m HaumeHoBaHue pa3aesioB 1 TEM IPOrpamMmabl Beero K06}[Tp0,111,1{1,1e HpﬁaKTuquKne oﬁpasonaTeanble
padoTsI padoTbI pecypeb
1 Tpuronomerpus. TeopemMbl KOCHHYCOB U 16 1 bu6muoreka [JOK
CHUHYCOB. Penienue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoOpa3zoBanue nonodus. Merpruueckue 10 1 bubmmoreka [IOK

COOTHOLICHUA B OKPYKHOCTH
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f41a12c

bu6nmoreka [IOK

3 Bexropst 12 https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAWHATHI HA INIOCKOCTH 9 Bubmoreka HOK
p PA https://m.edsoo.ru/7f41al2c
I g ; Buoresa LOK
OKpyH . [Hasp Kkpyra. https://m.edsoo.ru/7f41al2c
IO AeH
bu6nuoreka [JOK
6 JIBHOKCHHS TIIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 7 bubnnoreka IIOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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