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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleUYUTh H3Yy4YE€HUE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojaoKeHUe, ONUPAcTCd Ha JIOTMYECKYlO, NOKa3aTEeNIbHYI JIMHUIO. [leHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKIOYAETCs B TOM, YTO O0YyJarOLIHiics
YYUTCS TNPOBOAUTH JIOKA3ATEIbHBIE PACCYKICHHUs, CTPOUTH JIOTMYECKHE YMO3AKIIOYCHMUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJMTH
paccyKIeHUs «OT IPOTUBHOI0», OTINYATh CBOICTBA OT MPHU3HAKOB, (POPMYJIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoi1 nenbro u3y4eHuss reOMETpPUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
PELIECHUN KaK MaTEMATHYECKUX, TaK U MPAKTUYECKUX 3a7a4, BCTPEYAIOIIUXCS B PEAJIbHOM JKU3HH.
OOyuarouuiics JODKEH HAy4YMThCS ONPENENUTh I'€OMETPUUYECKYI0 (pUrypy, omucaTh CIOBAMHU
JAHHBIA YepTEX WK PUCYHOK, HAWTH IO/l 3€MEJIBHOTO YYaCTKa, PaCCUYUTAaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOens WM TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMYy
COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JIMHUSA B M3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTepa 0OydyarolMHCs YUUTCS CTPOUTh MaTeMaTHUYeCKHe MOJIENIN PealbHbIX
JKU3HEHHBIX CUTYyallUl, NPOBOAUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOIO
pe3ynbTara.

KpaiiHe BaXHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYIMMH YYEOHBIMM IpeIMEeTaMHu,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACNCHHUS  TIeOMETPUYECKUX  (QUIryp U IOHATHH,
JIEMOHCTPUPOBATH MMPUMEHEHHE MOJYYSHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTH CBSI3U Hanboee
ApKO BUIHBI B TeMaX «Bektops», « TpuroHoMerpuueckrue cOOTHOIIEHU», «MeTol KOOpAuHaT
u «Teopema ITudaropar.

VYuebHblit Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIINE OCHOBHBIE Pa3Jiesibl COAEPIKAaHUS:
«l'eomerpuueckne GUTYypsl W HUX CBOWCTBa», «VI3MepeHHE TeOMETPHYECKHX BEITHUUHY,
«JlexkapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTopb», «/IBHJKEHHsS  IIIIOCKOCTHY,
«IIpeoOpazoBanus Nog00U.

Ha uzyudenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B Helelr), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 gacoB (2 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

HavanpHele nmonsTus reomerpun. Touka, npsimas, OTpe3OK, Jyd. Yros. Bunpbsl yrios.
BeprukaneHple U CMEXHBIE yIubl.  buccektpuca ymia. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMmMeTpuun
B OKpPY’KaroIleM MUpE.

OcHOBHBIE ITIOCTPOECHMSI € TIOMOILBIO IMPKYJISL M TMHEWKHU. TpeyronbHuk. BeicoTa, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpHU3HAKM DPABHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M IpHU3HAKU MapajlieNbHbIX NpsiMbix. CymMMma yrioB TpeyrojbHuKa. BHeminue
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbIl  TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYTIOJIBHOIO TPEYTOJBHUKA,
IpoBEeAEHHOW K runoreHyse. llpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstMmoyTONBbHBIN TPEYTOJIbHUK € yTaoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
Teopema o 0oJIbIIeM yrie U 60bIIeH CTOpoHEe TpeyronbHUKA. [lepneHIuKysp 1 HaKJIIOHHAS.

['eomeTpryeckoe MecTOo TO4YeK. buccekTpuca yria M CEpelMHHBIN NEPHEHIUKYISIP K
OTpE3KYy KaK Fr€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacroyioxeHue
OKpY»HOCTH U npsimoii. KacarenbpHas u cexy1nas K OKpyKHOCTH. OKpy>KHOCTb, BIUCaHHAsI B yTOJL.
BrnincanHas U onncaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerslpéxyronsHuku. llapamnenorpamm, €ro mpusHakd W CBOMCTBA. YacTHbBIE Cilyyau
napajieiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Merton ynBoenus Menuassl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, KO3 buiueHT noaoodus. [IpusHaku mogo0us TPEeyroibHUKOB.
[TpumeHneHne no100Ust PH peIIeHUH TPAKTUUECKUX 3ajau.

CaoiicTBa miomaae reomerpudyeckux Quryp. @opMyinbl A IJIOMAAN TPEyTOJIbHUKA,
napauienorpaMma, pom6a u tpaneruu. OTHoOIIEHHE TUI0Iael MoJ00HBIX GUryp.

Brruncnenue miomianeit TpeyroJibHUKOB M MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema I[Tudaropa. Ilpumenenue Teopemsl [Indaropa npu pereHNN TpakKTUUECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHT'€HC OCTpPOTO yIJla MPSMOYTOJBHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpAOW. YTJbl MEXKIY
XOpAaMHU U CeKylIUMH. BricanHble u onucaHHble YeThIPEXYTONBHUKH. B3anMHoe pacnoniokenue
IBYyX okpyxHocTel. Kacanue okpykHocteld. O01ue kacaTelbHbIe K IByM OKPYKHOCTSIM.

9 KUIACC



Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne TpeyronbHukoB. Teopema KOCMHYCOB UM TeopemMa CHUHYCOB. Pemienue
MIPAaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [1ogo0ne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUU OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bektop, nnuHa (MOAyNb) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPHI, ITPOTHUBOMOIOKHO
HAIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BEeKTOpaMHU. PaznokeHue BeKTOpa 10 IByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpa.
CxansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XKACHUS JJIMH U YTIJIOB.

JlexapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYXHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPYKHOCTEHN U IpsIMbIX. MeToI KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJILHUKH. JlJIMHA OKPYKHOCTHU. ['pajlycHas u pagraHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTell. [nomans kpyra, cekTopa, CerMeHTa.

JIBuKEeHMsI TNTIOCKOCTH U BHYTPEHHHE CUMMETPHUH QUryp (371IeMEHTapHbIE MPEACTABICHUS).
[TapannensHbId iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBI OCBOCHHS NpOrpaMMbl y4eOHOro Kkypca «l'eomerpusi»
XapaKTEePU3YIOTCS:

1) maTpuoTHYEeCKOEe BOCITUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY W HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUHN B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peau3allid €ro Ipas,
MPEICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, TPOLIETYyp TPAXKIAHCKOTO 0o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyA0BO€E BOCIMTAHUE:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHUE B PEIICHUM NPAKTUYECKHX 3a/1ady MaTeMaTU4YeCKOu
HAINPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIS1 YCTICIIHON MPOo(eCCUOHATBHOM JIEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOEHHUEM HWHIMBHUAYyaJIbHOM TpPaeKTOpUU OOpa30BaHUS U
JKU3HEHHBIX ITUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLMOHAIBHOMY M JCTETHYECKOMY BOCHPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATELHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0O0IIecTBa, TMOHUMaHUEM
MaTeMaTHUYeCKONM HayKH Kak c(epbl 4YelIOBEYECKOW MNeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUJIIU3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTUYeCKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM JIeATETbHOCTH;

6) pusuveckoe BocnuTaHME, POPMHUPOBAHUE KYJbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aromostyqusi:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUUECKHUE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBsI, BEACHUS
310pOBOr0 00pa3a >KU3HU (3I0pOBOE MUTAaHME, COATAHCUPOBAHHBIM PEKUM 3aHATUNA M OTIbIXA,
perynspHas (pu3ndeckass akTUBHOCTB), CHOPMUPOBAHHOCTHIO HaBbIKA PeQIICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIMMOKY U TAKOTO Ke TpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEe Ha MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpY>Karolleil cpeibl, MIAHUPOBAHUSA IOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH Cpeibl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHYECKHUX
po0JIeM U IyTeH UX PEIICHHS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COIUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTHIO K IIGfICTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHHA cBOECH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTHCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, THUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS W JCHCTBHS,
(GbopMyIHpOBATEH M OIICHUBATH PUCKHU M MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJbHbIe YUeOHbIe 1eliCTBUS

Ba3oBble Jlornueckue AeiicTBUs:

® BBUIBISITh M XapaKTEpU30BaTh CYLICCTBEHHBIC NMPU3HAKM MaTEMATUYECKHX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAYy MNOHATHIMHU, (OPMYJIMPOBATH ONPEAEICHUS IOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAUK, OCHOBAHUS JJIsi 0000IIEHUS 1
CpaBHEHMSI, KPUTEPUH ITPOBOIUMOTO aHATN3a,;

® BOCIPUHMMATh, (POpPMYyJIUpOBaTH U NPeoOPa3OBHIBATh CYXKACHUSA: YTBEPIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX, NpeasaraTb KpPUTEPUU I BBIABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUUii;

e JlenaTh BBIBOJBI C HWCIIOJNB30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa3duparh JOKa3aTeIHCTBA MATEMATUIECKUX YTBEPKACHUH (TIPSMBIEC U OT MPOTUBHOTO),
IPOBOJUTh CaMOCTOSTEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTALMIO, TIPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 00OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh Crnoco0 pemeHus y4eOHOH 3anaud (CpaBHMBATH HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAIMINNA C y4ETOM CaMOCTOSITENIBHO BBIJCIEHHBIX
KPUTEPHEB).

Ba3oBble ncciegoBaTebcKue IeiiCTBUS:

® UCIOJB30BAaTh  BOMPOCHI  KaK  HCCIIEAOBATENLCKUH  HHCTPYMEHT  IIO3HaHUS,
(bopMyIHpOBaTH BOMPOCH, (HPUKCHUPYIOIIHE MTPOTHBOPEUHE, IPOOIEeMy, CaMOCTOSITETHHO
yCTaHABJIMBATh UCKOMOE W JaHHOE, (OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3HIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHy HECIOXKHBIM SKCIIEPHUMEHT,
HEeOOJIBIIIOE UCCIIEOBAHUE MO YCTAHOBICHUIO 0COOEHHOCTE MaTeMaTHUYECKOT0 00BEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

®  CaMOCTOATENHEHO (hOPMYITUPOBATH 00OOIIEHNUS U BBIBOKI 110 PE3yIbTaTaM MPOBEIEHHOTO
HaOJIOICHUs, WCCIIEJOBAaHUS, OIICHWBATh JIOCTOBEPHOCTH ITOJNyUYEHHBIX PE3YJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;



IMPOrHO3UPOBATH BO3MOKHOC PA3BUTHUEC IIPOLECCCA, a TAKKE BEIIBUT'aTh IIPEATIOIIOKCHHUA O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

Paborta ¢ unopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpAaTh (OpMy MpeACTaBICHUS WH(POPMAIMH U WIIIOCTPUPOBATH pellaeMble 3a/1a4H
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBHM C YCJIOBHUSMH M IEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOK TOYKY 3pPEHHsSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOAY PEUICHHS 3a]la4i, KOMMEHTHPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 00CYKIEHUS 3a7aBaTh BOMPOCH! MO CYIIECTBY 00CYKIaeMOW TEMBI, MPOOICMBI,
perraeMoii 3a/1auu, BEICKA3bIBATh HMJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIIATh
CBOM CYXJICHHS C CY)KIICHUSIMH JAPYTUX YYACTHUKOB JHAJIOTa, OOHAPYKUBATh PA3JINIHEC U
CXOJICTBO TIO3MIIMH, B KOppeKTHOW (opme QopMynmupoBaTh pasHOIIAcus, CBOH
BO3PaKCHUS;

MPEJICTABIISITh PE3yIbTAThl PEHICHUS 33Ja4d, SKCIICPUMEHTA, UCCIICIOBAaHUS, MPOCKTa,
CaMOCTOSITEIILHO BBIOMpaTh (opMar BBICTYIUICHHS C y4YE€TOM 3aad TPE3CHTAUU H
0COOEHHOCTEHN ayAUTOPHH;

MIOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAWBUIYAIBHOW pabOTHI IIPU
pelIeHNH yIeOHBIX MAaTEMaTHICCKHIX 33]1aY;

MPUHUMATH 1IeJIb COBMECTHOM AESITENbHOCTH, MIAHHUPOBATh OPTraHU3aIMI0 COBMECTHOM
paboThI, pacrpeesaTh BHIBI paboT, JOTOBapUBATELCS, 00CYXIAaTh TPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00Cyk1eHus1, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHIIOTHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JACHCTBUS
C IPYTUMH YWICHAMH KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIAa B OOIIHI MTPOYKT IO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IIJIaH, AJTOPUTM peIIeHHs 3agaud (WIM ero 4acTh),
BbIOMpaTh C€HocoO pemeHuss ¢ Y4ETOM HMEIOLUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUH € y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIecca M pe3yJibTaTa PEIICHHS
MaTeMaTHYeCKOM 3a71a9M;



® TpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH NPH PEUICHUH 3aJadd, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3YJbTaTa JCSATEIBHOCTH IOCTABICHHON LEJIU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIJIM HEJOCTHIKCHHUS LIEJIH, HAXOAUTh OIIUOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koumy oOyuenuss B 7 kJjacce OOydaroUMiics MOMYYHUT CJEIYIOIIUE MpPEAMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh UM3ydeHHbIE TI€OMETpUUYECKHE (UIYpbl, OIpPENeNiTh HUX B3aUMHOE
pacrionio’keHue, n300paxaTb TeOMETPHUECKUE (QUTYPBI, BBIIIOIHATH YEPTEIKH 1O YCIOBHIO 331a4H.
W3mepsTs NMHEMHBIE U YIVIOBBIE BEJIMYUHBL. Pemars 3a1auu Ha BBIYHUCICHUE UIMH OTPE3KOB U
BEJIMYUH YTJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KHU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyarh pasmMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BEIHUUNHBI.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbcsd NpPU3HAKAMU PABEHCTBA TPEYIOJbHUKOB, MCIIONb30BaTh IPU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBOINTE JIOTHYECKUE PACCYKICHHS C HCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcs NpPU3HAKAMU PABEHCTBA IIPSIMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEACHHOM K THUIOTEHY3€ IPSAMOYIOJBHOIO TpPEYTrOJIbHUKA, B PELICHUU
FEOMETPUYECKUX 3a7ad.

OnpenensaTb NapauleIbHOCTh NPSAMBIX C INOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYTroM MpsIMOM.

Pemiats 3a1a4un Ha kieT4yaToi Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHHs YIJIOB B
F€OMETPHUUYECKHX 3aJ1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H MHOTOYTOJIbHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX IPU NEPECCUEHUH IBYX NapauIeIbHbIX MPSAMBIX ceKyllei. PemaTth
MIPaKTUYECKUE 3a7a4M HA HAXOKIECHHUE YIJIOB.

Branets noHsATHEM IT€OMETPUYECKOTO MECTa TOUEK. Y METh ONPEENATh OUCCEKTPUCY yIiia
Y CEPEIMHHBIN MEPIEHAUKYIISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpPOBATH OINPEACIICHNUS OKPYKHOCTH M KPYra, XOpAbl U JUaMeTpa OKPY’KHOCTH,
MIOJI30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUU 3a1a4.

Biiagers MOHATHEM ONMCAHHOM OKOJIO TPEYTOJBHHUKA OKPY)KHOCTH, YMETh HAaXOOUTh €&
ueHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA MIEPECEKAOTCS B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHINKYJSAPbl K CTOPOHAM TpPEYroOJIbHUKA
IIEPECEKAIOTCS B OJHOU TOUKE.

Brnamers noHATHEM KacaTeNbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCsl TEOPEMOU O
MEePIEHANKYISIPHOCTH KAacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KACAHMUSL.

[Tonp30BaTbCs MPOCTEMIIMMM TE€OMETPHUYECKMMH  HEPABEHCTBAMH, ITOHUMATh HUX
MIPaKTUYECKUM CMBICIL.

IIpoBOUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C IIOMOIIBIO LIUPKYJIA U TUHEHKH.



K xoniy obOydyeHuss B 8 kJiacce 0OOydYarOMMICS TMOJYYUT CICAYIOMNE TMPEIMETHBIE
pE3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I10JIb30BaThCS HX
CBOMCTBAMH IPU PEIICHUU T€OMETPUYECKUX 3aa4.

[IpuMeHsTh CBOICTBAa TOUYKHM MEpecedeHHs MequaH TpeyrojbHHKa (LIEHTpa Macc) B
pellIeHny 3aj1au.

Bnagers nonsTHEM cpenHel JTMHUM TPEYToJbHUKA M TpaleluH, IPUMEHITh UX CBOWCTBA
IpU pelIeHUH reomerpudeckux 3anad. llomp3oBathess Teopemoin Pameca W TeopemMol O
MPONOPUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ui PELICHUS IPAKTUYECKUX 3a]1a4.

[TpuMeHsTh IpU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUH FEOMETPUUECKUX 3aau.

[Tonw3oBatbest Teopemoii [Tudaropa asns pemeHns reoMeTpUIECKUX U MPAKTUIECKUX 3aj1au.
CTpouTh MaTeMaTUYECKYIO MOJIEb B PAKTUYECKUX 3aJa4aX, CAMOCTOSITENIBHO J1€JaTh YEPTEXK U
HAaXOJIUTh COOTBETCTBYIOUIUE JJINHBI.

Bragerp moHATHSMH CHUHYca, KOCMHYCa W TaHIE€HCAa OCTPOro yrIja MpsIMOYTOJIbHOIO
TpeyrojabHuKa. [101p30BaThCS 3TUMHU MOHITUSIMHU JUISl PEIICHUS TPAKTUUECKUX 3aj1au.

Boruncnsate  (pa3nuyHBIME - cOcOO0aMM)  IUIOHIA[b  TPEYroJbHUKA W IUIOLIAAU
MHOTOYTOJBHBIX  Guryp (moyb3ysch, TIJl€ HEOOXOQUMO, KalnbKylsTopoM). I[IpumeHsTH
[I0JTyYE€HHbIE YMEHMSI B IPAKTUYECKUX 3a/ladax.

Brnagerp NOHATHAMM BOMCAHHOTO U LIEHTPAJIBHOIO yIJa, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yriax MEeXIy XOpJaMu (CEKYIIUMU) U YTIie MeXIy KacaTeabHOU U XOpI0i Mpu
PELICHUH T€OMETPUUECKUX 3aay.

Bragetp moHsATHEM ONHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOICTBA ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[IpuMeHATh MOJIyYeHHbIE 3HAHMS HA NPAKTUKE — CTPOMTh MAaTeMaTU4YEeCKUE MOJEIU IS
3aJa4 peajbHOU KU3HU U TPOBOJUTH COOTBETCTBYIOUINE BBIUMCICHUS C TPUMEHEHUEM MOA00MS
U TPUTOHOMETPUH (TI0JIB3YSICh, TJI€ HEOOXOANUMO, KAIbKYJIATOPOM).

K xoniy obOydyeHuss B 9 kJjacce 0OOydYarOMMICS TMOJYYUT CICAYIOMINUE MPEIMETHBIE
pE3yJIBTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUH OCTPBIX YIIIOB, HAXOUTh C MX TOMOILBIO pa3INYHbIE
AIIEMEHTHI TMPSMOYTOJBHOTO TPEYTroJIbHUKA («PELIEHHE NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ moMONIbI0 KalbKyJIATOPa) ATUHBI U YIJIBI 111 HETAOIMYHBIX 3HAYCHUH.

[Tonp3oBaTbes GopMyIaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKIECHMSI COOTHOILIEHNUI MEXly TPUTOHOMETPHUYECKUMH BETMYMHAMH.

Hcnonp30BaTh TEOpPEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IE€HUS PA3IUYHbIX JIEMEHTOB
TPEYrojbHUKA («pelIeHUuEe TPEYroJbHUKOB»), MPUMEHSTh HUX IMPU PELICHUH T€OMETPHUYECKHX
3az1ad.

Brnaners noHatusiMu npeoOpa3oBaHus 1Mo100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. Ilonp3oBaThCsl CBONCTBAMU 000MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HAXOAMUTh YIJIbl Y MOJ00OHBIX (uryp. [IpuMeHsaTs cBoiicTBa moao0us B MPaKTHYECKUX 3a]adax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYDP B OKpPY’KAIOILIEM MUpE.

ITonp30BaTbcsa TeopeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHMMATh HMX TE€OMETPUYECKUH U (PU3NYECKHIl CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETPHUYECKUX M (U3MYecKux 3afad. [IpuMeHSTH cKanspHoe
IIPOU3BEIEHNE BEKTOPOB AJI HAX0XKIEHUS AJIMH U YIJIOB.



[Tonp3oBaTbcss METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUHU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnazners MOHATHAMU MPaBUIIBHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY>KHOCTH, JJUHBI TyTH
OKPY>XHOCTH M PpaJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IJIOLIAJb Kpyra MW €ro 4acTew.
[TprMeHATH 1OJTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

HaxomuTe ocu (MM LEHTPBI) CUMMETPUU (PUTYp, TPUMEHSTH JBHKCHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TprMeHATh NOTy4YEeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHe MOAEIH s
3ajjay peajJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCIICHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHUECKUX (DYHKIMHU (TIOJIB3YSCh, I7Ie HEOOXOIUMO, KAJIbKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

[TPOTPAMME

7 KIIACC
KonuyectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne ni/m P Kontpoabnbsie IlpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
[Ipocreitmune reomeTpudeckue GUrypsl u
P . P uryp bubnnorexa [IOK
1 UX cBoiicTBa. 3MepeHne reoMeTpruiecKux 14
https://m.edsoo.ru/7f415e2e
BEJINYUH
b K
2 TpeyronbHuKu 22 1 nomotexa LO
https://m.edsoo.ru/7f415e2e
3 [TapannenbHble MpsiMble, CyMMa yTIJIOB 14 | Bu6moteka [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 Oxpy>KHOCTb U KpyT. [ 'eomeTprueckue 14 | bubmuoreka [IOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢e2e
bu6nunorexa LIOK
5 II 6006 i 4 1
OBTOPCHHE, ODODIIEHIE SHAMHMH https://m.edsoo.ru/7f415¢e2e
OBLIEE KOJIMYECTBO YACOB I10 68 4 0




8 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM nu¢pposbIe
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
b K
1 YeTbIpEXyTroJbHUKU 12 1 nommorexa 110
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUOHAIBHBIX OTPE3KaxX, MOJOOHBIE 15 1 bubmmorexa [OK
poroph p » TIOXL https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
bu6mmoreka [IOK
3 TPEYTOJILHUKOB U MHOTOYTOJBHBIX (hUTyp. 14 1
https://m.edsoo.ru/7f417e¢18
[Tnomaau nonobHbIX GUryp
4 Teopema [Iudaropa n Hauana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTE!
bubmuorexa [JOK
6 IToBTOpeHune, 0600IIIEHNE 3HAHUIT 4 1
P B https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

KosnvecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcnl
| Tpuronomertpus. Teopembl KOCUHYCOB 1 16 | Bbu6moteka LIOK
CUHYCOB. Penienue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2¢c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubnnorexa [JOK
COOTHOILLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bub K
3 Bektopsl 12 1 uommoreka 110
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHbIE MHOTOYTONIBHUKHU. [[THA
5 OKPY>KHOCTH U TUIOIIAIb KpyTa 8 bubmmorexa [TOK
by " Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncienue nomaaei
bu6nunorexa LIOK
6 BU)KEHUS IUNIOCKOCTH 6
A https://m.edsoo.ru/7f41al2c
. [ToBTOpenue, 06061IeHNE, 7 ) bubnunorexa LIOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 63 6 0
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