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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yuebHOro kypca «['eomerpus» nmns oOydarommxcs ¢
3aJIep kKO ecuxuyeckoro pazsurtus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIETO
00pa30BaHUs COCTABIIEHA HA OCHOBE

*  @enepallbHOTO TOCYIAPCTBEHHOI'O 00Pa30BaTEIHHOIO CTAHAAPTa OCHOBHOTO
obiero ooOpaszoBanus (IIpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC 00O0),

. ®denepanbHON aanTUPOBAHHON 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOTO
oOirero oOpazoBaHus i OOYyYalOMIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3n0poBbs (IIpuka3z Munnpocsemenus Poccun ot 24 Hosiops 2022 r. Ne 1025),
®epnepasnbHOM pabodyeil MporpaMMbl OCHOBHOI'O 00IEro 0Opa3oBaHUs MO
yueOHOMY npeameTry «MareMaTukay,

@eaepalibHOW NPOrpaMMbl BOCHUTAHUS, C YYETOM PACHPEAEIICHHBIX 10
KJlaccaM TpOBEpsieMbIX TpeOoBaHUN K pe3yibraraM ocBoeHus DenepanbHon
aJIanTUPOBAHHOM 00pa30BaTEIHLHOM MPOTPAMMBbI OCHOBHOT'O 00IIIero 00pa3oBaHus
JUTSL 00Y4arOIINUXCS € 33I€PKKOM ICUXUYECKOTO Pa3BUTHS.

C UBMEHEHUSIMU, YTBEPKACHHBIMU:

Ilpukazom MunucrepctBa mnpocsemeHuss Poccuiickoin ®Penepamum oT 8
okTs0pst 2025 r. Ne 729 "O BHeceHMHM H3MEHEHUH B HEKOTOpbIE MPHUKA3bI
MunucrepcrBa  mpocsemieHuss  Poccuiickon — @enepanuu, — Kacaroluecs
denepanbHbIX 00pa30BaTEIbHBIX MPOrpPaMM HAYaJIbHOTO OOIIEro oOpa3oBaHUS,
OCHOBHOTO 00111eT0 00pa30BaHuUs M CpeIHETo 001ero oopasoBanus’;

. [Tpukazom MunuctepctBa mnpocpenienus Poccuiickoir Penepanuu ot 10
HOs10pss 2025 1. Ne 808 "O BHeceHMM HW3MEHEHUH B HEKOTOpBIE IPHUKA3bI
MunucrepctBa  mpocsemieHuss  Poccuiickor  @enepanuu, — Kacaroluecs
dbenepanbHbIX 00pa30BaTEIbHBIX MPOrPaMM HAYAJIBHOTO OOIEro oOpa3oBaHUS,
OCHOBHOT'O 00111eT0 00pa30BaHus U CpeIHEro 001ero oopazoBanus"

B paboueil mporpamme yuTeHbl HAEH M MoJoxxkeHuss KoHuenmuu pa3BUTHS
MaTeMaTuyeckoro oopazosanus B Poccuiickoit @enepanuu.

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3eliOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOUINI CBOEH I1eNIbl0 00€CIeYnTh U3Y4YeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHMH M B3aUMHOE pPACIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. L[eHHOCTh M3ydYeHUsI T€OMETpUHU Ha YPOBHE OCHOBHOIO
oOurero o0Opa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAUTH
JTIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHYECKUE YMO3aKIIFOUEeHHMS, JOKA3bIBAaTh
WUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJIUTH
paccyX IeHus «OT MPOTUBHOrO», OTJIMYATh CBOWCTBAa OT  IPU3HAKOB,
(bopMyIUpOBATH OOPATHBIE YTBEPKIACHUSI.

Btopoil 1nenpt0 M3ydeHUsT TE€OMETPUHU SBIISIETCS HCIOJIb30BAaHUE €€ Kak
WHCTPYMEHTA TPU PELICHUU KaK MAaTEMaTUYECKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTPEYAIOIIMXCS B peanbHOM ku3HU. OOydarouuics AODKEH HayYUThCs
OTIPEJICIUTh TEOMETPUUECKYI0 (PUTYpyY, ONMHCATh CIOBAMHU JAHHBIA YEPTEXK WU



PUCYHOK, HANTH TUIOMIAh 36MEJIBHOTO YUaCTKa, pACCUYUTATh HEOOXOAUMYIO JTHHY
ONTOBOJIOKOHHOTO KaOeys Wiu Tpedyemble pa3Mephbl Tapaxa Uisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpasi, BBIUMCIUTEIIbHAS JIMHUSA B MU3yYECHUU T€OMETPHUHU.
[Ipu penienuu 3a7a4 MPAKTUYECKOTO XapakTepa OO0ydaronIuics YYUTCS CTPOHUTH
MaTeMaTUYECKHEe MOJIEIM  pPEabHbIX JKU3HEHHBIX CHUTyallui, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATH aJIEKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

Kpaitne BakHO TOMYEPKUBATH CBS3M TEOMETPUU C JAPYTHUMH y4eOHBIMU
peIMeTaM, MOTUBUPOBATH UCIOJIb30BaTh OMpPEACIICHUS] TEOMETPUUECKUX (QUTYDP
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHE TMOJYYCHHBIX YMEHHH B (Qusnke u
TeXHUKE. OTH CBsA3M Hawbojee SApPKO BUAHBI B TeMax «BekTtopb»,
«Tpuronomerpuueckne cooTHomeHus», «Meron koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPa3feiibl
comepxkanusi: «l'eomerpuueckue ¢Gurypsl U UX CBoHcTBay, «l3mepeHue
F€OMETPUYECKUX  BEIUYUH», «J[eKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BekTopsl», «JIBrkeHus miockocti», «lIpeodbpasoBanust mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefien0), B 8 kiacce — 68 yacoB (2 yaca B HeJeq0), B 9 kinacce
— 68 yacoB (2 Jaca B HEJIENIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jdyd. Yo Buasl
yrioB. BepTukanbHble U CMeXHbIE yIUIbl. buccekrpuca yria. JlomaHas,
MHOTOYToJIbHUK. [[apannenbHOCTh U EPIIEHIUKYIISIPHOCTD MPSIMBIX.

Cummerpuunsbie purypol. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHH B OKPYKalOIEM MUDE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILIBID LUPKYJIS U JIMHEHMKH. TpeyroibHUK.
BricoTa, Meinana, GuccekTpuca, MX CBOMCTBA.

PaBHOOepeHHBIT W PAaBHOCTOPOHHHMM  TpeyroibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ TMpU3HAKA PABHOOEAPEHHOTO TpeyrojbHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKU NapaJUIeIbHbIX MpsAMbIX. CyMMa yIJIOB TPEYroJIbHUKA.
BHenrHue yriel TpeyrojibHUKA.

[IpssMOyrosbHbId  TpEyroabHUK. (CBOWCTBO MEIHMAHBI IPSMOYTOJBHOTO
TPEYTOJIbHUKA, IPOBEAEHHOM K TUIIOTEeHY3€. [Ipu3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsSMOYTONBHBIN TPEYTOIBHUK C YrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEM yIJIe U OOJIbLIEH CTOPOHE TPEYTOJbHHUKA.
[leprieHIUKYJISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccekrpuca yrina W CEpeaUHHBIN
MEPIEHIUKYJISP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3auMHOe
PacCIIONIOKEHUE OKPYKHOCTH M npsiMor. KacarenbHas m cexkymas K OKPYKHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BrnucaHHas u oOnMCcaHHAs OKPYXHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

UYetsipéxyronpHuku. [lapamienorpaMm, ero Mpu3Haku U cBovicTBa. YacTHbIe
cllydad NapajuleJorpaMMoB (TIPSAMOYTOJIBHUK, POMO, KBajapaT), UX MPHU3HAKU U
cBoricTBa. Tpamemus, paBHOOOKas Tpameius, €€ CBOWCTBA M NPHU3HAKHU.
[IpssMoyroJibHAs Tpaneuus.

Meron ynBoenus menuassl. LlentpanbHas cummerpus. Teopema daneca u
TEOpEMa O IPOIOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHAN TPEYTOJIBHUKA U Tpanenuy. L{eHTp Macc TpeyrojapHuKa.

[lonobue TpeyronbHUKoB, KodpduuueHnt noxodus. IlpuzHaku mnomOOUS
TPEYroJibHUKOB. [[puMeHeHne noqo0ust py pelieHn: MPaKTHYECKUX 3a/1a4.



CpolicTBa TUIomaneit reomerpudeckux Guryp. DopmMynbl A TUIOMIAAH
TpPEYroJibHUKa, MapajienorpaMma, pomOa u Tpanenuu. OTHOIICHHE IUIOIAeH
no00HBIX GUryp.

Brruncnenue miomaneni TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenune teopemsr Iludaropa npu penieHun
MPAKTUYECKUX 3a/1au.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yTIJia HpPsIMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrnivcanHble 1 HIEHTPAIIBHBIE YTJIbI, YTOJI MEXKIY KaCATEIbHOU U XOPIOU. Y TJIbI
MEXKIy XOpJaMHU U CEKylIMMH. BIMCaHHBIE W OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxeHue AByX OKpykHocTed. Kacanue oxpysknHocteil. OOmue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O mgo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYyIIbI MPUBEACHUS.

Pemenue TpeyronsHuKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [1ogo0re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEICHHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAJAPATE KacaTEIbHOM.

BekTop, anuHa  (MOIyNnb)  BEKTOpA,  COHAIPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. PasnokeHwe BeKTOopa II0 JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNE VISl HAXO0KICHUS JJIMH U YIJIOB.

JlexkapToBbI KOOPJIMHATHI HA INIOCKOCTU. Y PaBHEHHMS MIPSMOUN U OKPYKHOCTH B
KOOpAMHATAaX, MEPECEUECHUE OKPYKHOCTEN W MOpsIMbIX. MeToa KOOpAWMHAT U €ro
IIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpy)HOCTH. ['pagycHas u paguaHHas
Mepa yIJia, BBIUMCICHHWE JUIMH JOyr OKpyKHOocTeu. Ilmomane kpyra, cekropa,
CErMEHTa.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (GUryp (dJIeMEHTapHbIE
npeacrtasienus). [lapannensHbiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca
«I"eoMeTpus» XxapaKTepU3yrOTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBICHUEM HWHTEpeca K TMPOUNUIOMY M  HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHMSIM  POCCHMCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTIDKEHU B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpakKJIaHWHA U peaJIu3alliid ero
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBJICHUN, MPOILEAYP TPaXKJAHCKOTO oOIIecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTBIO K 00OCYKICHUIO 3THUECKUX MPOOIIEM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX TPUHLHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUYECKUX 3a7ay
MaTeMaTUYECKOW HaMpaBI€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHYECKOIO
oOpa30oBaHUs Ha TPOTSHKEHMM BCEHM JKU3HU Il YCHEIHOW TpodeccroHaIbHOM
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIIMOHAJLHOMY U  3CTETUYECKOMY BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aad, PEHICHUH, pacCyX JACHHMN, YMEHHUIO BUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAllMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPE/ICTAaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HayKH Kak cdepbl 4YeoBeueCKOn
JIEATEeIIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI PAa3BUTHS ITUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKH U MAaTeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEUIIMMU HaBBIKAMH HCCIEA0BATEIbCKON
JeATEIIbHOCTH;



6) ¢u3myeckoe BocnuTanue, (popmMHpOBaHHE KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1AroNmoJIyYus:

TOTOBHOCTHIO TPUMEHATh MaTEMAaTHYECKHUE 3HAHWUS B HHTEpPEcax CBOETro
3I0POBbs, BEACHUS  3J0POBOro  oOpa3a KWU3HU  (30pOBOE  MUTAHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTHUBHOCTb), CPOPMHPOBAHHOCTHIO HaBbIKA PeIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0J10THYeCKO€e BOCTIUTAHME:

OpUEHTAaIMel Ha TPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM JIJIs PEIIeHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPY>KAIOIIEH Cpeibl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKHU
HX BO3MOXKHBIX TIOCIICICTBUI JIJISI OKPYIKAFOIICH Cpejibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakKTepa dKOJOTHUECCKUX TPOOJIeM U IMyTeH UX PEIIeHNUS,

8) ajanTanusi K U3MEHSIIOUIUMCSl YCJIOBHUSIM COLMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YUCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIHpOBATH WU, TIOHSTHUS, TUIIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KakK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE PEIICHUS W JACHCTBUA, (OPMYIUPOBATh W OICHUBATH PUCKH U
MOCJIEACTBHUSA, (POPMHPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
IMo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble Jijoruyeckue AeicTBHA:

e BBIIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKM MATEMAaTHYECKUX
OOBEKTOB, MOHATUM, OTHOIIEHUH MEXAYy HOHATUAMH, (HOPMYIUPOBATH
omnpeneneHusl  MOHATHM, YCTAaHAaBJIMBATh  CYUIECTBEHHBI  MpHU3HAK
KJaccu(UKaMu, OCHOBaHUSA M1 OOOOILNEHHS W CpaBHEHUS, KPUTEpUU
IPOBOJMMOIO aHAJIN3A;

e BOCIpUHUMATh, (GOPMyIHpOBaTh M  NIPEOOpPa3OBbIBATh  CYKIACHUS:
YTBEPAUTEIbHbIE U OTpPULATEIbHBIE, €AUHUYHbIC, YacTHbIE W OOUIME,
YCIIOBHBIE;



BBISIBJISIT ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpoTUBOpeUMsi B (akTax, JaHHBIX, HAOJIOJIEHUSX U YTBEPKACHUSX,
npeajaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;
JeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIFOUEHH, YMO3aKIIFOUEHHU 110 aHAJIOT U H;

pa3dupatrh J10Ka3aTeabCTBA MaTeMaTHUYECKUX YTBEP)KIEHUH (IpsMble U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTHYeCKUX (aKToB, BBICTPAWBaTh AapryMEHTALMI0, IPUBOJUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh Ccroco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BAapUAHTOB pEIICHUs, BBHIOMpaTh HauOoliee MOAXOAAIUMN C Yy4YETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKue 1eMCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT ITO3HAHUSA,
dbopMyIUpOBaTh BOMPOCH, (PUKCHPYIONIME NPOTUBOpEUne, MpooIemy,
CaMOCTOATENIbHO YCTAaHABJIMBATh HMCKOMOE H JaHHOe, (OpPMHPOBATH
THIIOTE3Y, apTyMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE,

MPOBOJUTh IO CaMOCTOSATEIBLHO COCTABICHHOMY TIUIaHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE HCCIIE0BAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTH4YeCKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSATENFHO (POPMYIHPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
NPOBEJAEHHOTO HAOIIOACHUS, WCCIEAOBAaHUs, OICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECCa, a TaKKEe BBIIIBUTATh
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAILIMH, JTaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHMS 3a1a4H,

BEIOWpATh, aHAJU3UPOBATh, CUCTEMATHU3MPOBATH W HHTEPIPETHPOBATH
uHGOPMAITUIO PA3IUYHBIX BUIAOB U (POPM IpeICTaBICHNUS,

BEIOWpaTh GopMy mTpeacTaBiIeHUs HWHPOPMANMK W WUTIOCTPUPOBATH
pemiaemMbie 3a7ayd  CXEeMaMH, JUarpaMmamMu, WHOW rpadukod Hu UX
KOMOHWHAIIUSIMU,

OIICHUBATh HAA&KHOCTh HMHPOPMAIMHU IO KPUTEPHUSAM, IPEITIOKCHHBIM
yaHuTeNIeM WM CHOPMYITHUPOBAHHBIM CAMOCTOSTEIILHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATDL U (I)OpMYJII/IpOBaTB CYXKACHUA B COOTBCTCTBUHU C YCIOBUAMHU
H nejisiMmu O6H.[€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPaKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJYUYECHHBIN Pe3yJIbTaT;

B X07i¢ 00CYXIIeHHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
pOoOJIEMBI, PEIIaeMoOi 3a7a4d, BHICKA3bIBATh HJCH, HAIICIICHHBIC HA MTOUCK
pEIIeHMS, COTIOCTABIIATH CBOU CYKICHHS C CYKACHUSIMU JIPYTUX YIaCTHUKOB
auanora, oOHapy»KMBaTh pazIU4yhe M CXOJCTBO MO3UIIUNA, B KOPPEKTHOM
dbopme GopmMynupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHUS;

MIPEICTaBIATh PE3YIbTaThl PEIICHUS 3aa4u, YKCIIEPUMEHTA, UCCIIeI0BAHNUS,
IIPOEKTa, CAMOCTOSTEIFHO BRIOUPATh ()OpPMAT BBICTYIUICHHS C YUETOM 3a1a4
MIPE3EHTAIlN U 0COOCHHOCTEH ayIUTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUTyTbHON
paboThI pU PEIICHUHN YUYEOHBIX MaTEMATUUECKUX 3a]1aY;

NPUHUMATh 1EJIb COBMECTHOM AESITEeNIbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboThl, pacnpenessarh BHABI padOT, JIOrOBapUBATHCH,
00CyXIaTh MPOIECC U pe3yabTaT paboThl, 0000MATh MHEHHUS HECKOJIbKHX
JIIOJIEH;

y4acTBOBaTh B TIPYNNOBBIX (opMax paboTel (0OCYXaeHHUS, O0OMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI M APYTHE), BHITIOIHATH CBOIO YaCTh pabOTHI
U KOOPJWHHPOBATH CBOWM JECUCTBHS C JPYTMMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMNA MPOAYKT IO KPUTEPHSIM,
chopMyITUPOBAaHHBIM YYACTHHKAMHU B3aUMOICHCTBUSI.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHH

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUIAH, aJITOPUTM PEIICHUS 3a7adyu (WU ero
4acTh), BBIOMPATh CHOCOO pEIICHUS C YYETOM HMEIOIINXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTb M KOPPEKTUPOBATh
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTEJJIEKT:

BJIAJE€Th CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pELICHUST MATEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aa4H,
BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA ESATEIbHOCTH MOCTABICHHOW LIEIN U
YCIIOBUSIM, OOBSCHSATH MPUYMHBI JOCTYDKCHHS WJIM HEIOCTHKCHUS IS,
HAXOJUTh OMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI



K koHmy oOyueHus B 7 kjacce OOyYarOIIMHCSA IOJYYUT CIETYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Pacrio3HaBaTh HM3y4Y€HHBIE TE€OMETPUYECKHE (UTypbl, ONpPENeNsATh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TeOMeTpUYecKHe (UTYypbl, BBIIOJHATDH
YEPTEKHU 110 YCIOBUIO 3a7a4u. M3MepsaTh IMHENHbIE U YTIIOBbIE BEJIMYMHBL. Pemars
3a/1a4M HA BBIYMCIICHHUE JINH OTPE3KOB U BEJIMYUH YTJIOB.

Jenarb rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peabHOM KHU3HU, Pa3MEPOB MPUPOIHBIX O0BEKTOB. Pa3nuyarh pasmepbl 3THX
OOBEKTOB 110 MOPSAAKY BETUUUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a1a4aM.

Ilonp30BaTbCsd IPU3HAKAMH PAaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIBHUKOB MPHU PEILICHUH 3a/1a4.

[IpoBOAUTE JNOTHYECKUE PACCYKIECHUSA C MCIOIB30BAaHUEM T€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTbCsd IPU3HAKAMHM PABEHCTBA IPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHbI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHNH I€OMETPUYECKUX 3a1ad.

Omnpenenars napajieIbHOCTb MPSAMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
Cc HUMH cekymas. OnpenensaTs NapauieIbHOCTh MPSAMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOUYEK APYTOH IPSIMOM.

PemaTe 3a1aun Ha Ki1eT4aTol Oymare.

[TpoBOINTE BBIUMCIEHUS U HAXOUTh YUCIIOBBIE M OYKBEHHBIE 3HAYECHHUS YTJIOB
B F€OMETPUYECKUX 3a7adax C HMCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPH TEPECEUYCHUU JIBYX
IapajuleNIbHBIX MPAMBIX CEKyIlen. Pelars npakTuyeckue 3a1adyyd Ha HaXO0XKICHUE
YTJIOB.

Biagerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIATH
OHMCCEKTPUCY yIJIa U CEpEAUHHBIN NEPIICHIUKYJIISP K OTPE3KY KaK T€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIMpPOBATh OMNPEAECIEHUS OKPYKHOCTH MU Kpyra, XOpJbl U JUaMeTpa
OKPY’KHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMHU. ¥ METh ITIPUMEHSThH 3TH CBOMCTBA IIPU
peleHny 3aaad.

Bilaners NMOHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETb
HaxoauTh €€ ueHTp. [lonb3oBaThes (akTamMu O TOM, YTO OHCCEKTPUCHI YIJIOB
TPEYTOJbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC
MEPIEHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

Biazerp noHsATHEM KacaTelbHOM K OKPY’KHOCTH, MOJIB30BATHCSI TEOPEMOU O
NIEPIEHINKYJIIPHOCTH KaCaTeJIbHOU U pajguyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.



[Tosb30BaTHCS MPOCTENIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMH, TOHUMATh
UX IPAKTUYECKUU CMBICI.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kjacce o0OydYaromiuiicss MONYYUT CIETYIONTUE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU MPU PEIIEHUN T'€OMETPUUECKHX 3a/au.

[IpumMeHsATh CBOMCTBAa TOYKHM MMEPECEUYEHHS MEIHWaH TPeyrojibHUKa (LIEHTpa
Macc) B PELICHUH 3a/1a4.

Brnaznets nonsiTueM cpeiHel JTMHUY TPEYTOJIbHUKA U TPANEeLUU, TPUMEHSTh UX
CBOICTBA MpHU pelIeHUH TeomeTprudeckux 3anad. [lonbs3zoBaThest Teopemoit Paneca
U TEOPEMON O MpPONOPLUOHAIBHBIX OTPE3KAX, MPUMEHATh UX U PELICHUs
MPaKTUYECKUX 3a]1aY.

[IpumeHsATh npu3HaKy NOJ00Us TPEYTOJIbHUKOB B PELIEHUH T'€OMETPUUECKUX
3aj1ay.

ITonp3oBatbess Teopemoil [ludaropa ans pemieHuss TEOMETPUUYECKUX U
npakTU4YecKux 3aaad. CTpOUTh MaTEMATUUYECKYIO MOJIEb B TPAKTUYECKHX 3a7a4ax,
CaMOCTOATENILHO JIeNIaTh YePTEXK U HAXOJUTh COOTBETCTBYIOIINE JITUHBI.

Brnanetp DOHATHUSMU CHHYyCa, KOCHMHYyca M TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyrojabHUKA. 110J1630BaThCS 3TUMH NOHATHUSAMU NIl PELICHUS
IPAaKTUYECKUX 3aau.

Boruncnats (pa3inyHbiMU crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IUIOLIaaN
MHOTOYTOJIBHBIX ~ (GUryp (moab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHATh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

Branete NOHATHSAMM BIHMCAaHHOTO W LEHTPAJBHOIO YIJA, HMCIOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIjaX, yIrjlax MeXay XopAaMH (CEKYIUMU) U yIiIe MEXIy
KacaTeJIbHOM U XOPJIOU MPU PELICHUHA FT€OMETPUYECKUX 3a1ay.

BraneTe MOHATHEM OMMCAHHOTO YETBHIPEXYIOJbHUKA, MPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELICHUU 3a/a4.

[IpumMeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIEIH AJIS 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHUEM MNOJ00Ms U TPUTOHOMETpUHU (TOIB3YSCh, TIAE HEOOXOAMMO,
KAJIbKYJIITOPOM).

K xoHiy oOyuenus B 9 kjacce 0OyYaromIuiicss MONYYUT CIIEIYIONTUE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
MOMOILBIO PA3JIMYHBIE 3JEMEHThI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (C MOMOIIBIO KAIBKYJIATOPA) JJTUHBI
Y YIJIBI JI1s1 HETaOJIMYHBIX 3HAUECHUH.

[Tonb3oBaThcs popMysiaMu NPUBENCHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM Il HAXOXKJIECHHUSI COOTHOIICHHM MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAXOXKICHHS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJbHUKOB»), NPUMEHITh HX MpHU
pELICHNU T€OMETPUYECKUX 3a1ad.

BnaneTs noHsATUSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThcsi cBOMCTBaMH MOAOOWS MPOU3BOJIBHBIX (UTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOAWUTh YIJbl y MOM0OHBIX ¢(uryp. Ilpumensars
CBOMCTBa NOAOOMSA B MPAKTUYECKUX 3aJadyax. YMETb IPUBOAUTH MPUMEPHI
N0JIOOHBIX (PUTYP B OKPYKAIOILEM MUDE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHUMATh MX TC€OMETPUYECKUA U (PU3UUECKHI
CMBICJ, TNPUMEHSATh HMX B PEHICHHH TIEOMETPUUECKUX MU (U3NYECKUX 3a/1ad.
[IpumMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JUIsl HAXOXKJACHUS IJIUH U YTJIOB.

[Tonb30BaTHCS METOIOM KOOPAUHAT Ha MIIOCKOCTH, IPUMEHSTh €0 B pEICHUU
reOMETPUYECKUX U MPAKTUUYECKUX 3a]ad.

Brnanete NMOHATHSMH NPAaBUIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IyTM OKPY’KHOCTH WU PaJWaHHON MEphI yIia, YMETh BBIUMCIATH ILIOIIAb
Kpyra u ero yacteil. [IpuMeHsTh NoJy4YeHHbIE YMEHMS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (UTyp, TPUMEHSTH JIBHXKECHHS
IJIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpumMeHATh NOJIy4eHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIEIIN JUIS 3a/1a4 PEAIbHON JKM3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIUMCIICHUSA
C NPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJIB3YSCh, TIE
HEOO0XO0MMO, KaJIbKYJIATOPOM).



TEMATHUYECKOE

IINTAHUPOBAHME 7 KJTACC

CmexHble U
BEPTUKAJIbHBIC YTIIBI.
Pabota

C MPOCTEUIIIUMHU
YepTeKaMHu.
HN3mepenue IMHeMHbIX
U YTJIOBBIX BEJIUYHH,
BBIYHMCJICHUE OTPE3KOB
U yTJIOB

HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHBIE BU/IbI IEATEIIBHOCTH 00YYaIOIIUXCS
(Temnl) Kypca 4acoB COJICp)KAHUE
[Ipocrenne 14 [Ipocrenmne DopMyJIMPOBATH OCHOBHBIC TTOHATHUS U OIIPEICIICHHUS.
reomMeTpuieckue GUrypbl u FEOMETPUUECKHE Pacno3naBaTth u3ydeHHbIE T€OMETPUUECKHE (PUTYPHI,
uX cBoWcTBa. M3mepeHue OOBEKTHI. onpeeasiTh NX B3AUMHOE PACIIOI0KEHUE, BHINIOJHATH
FEOMETPUUYECKUX BEJIMYHUH MHOroyroJjbHUK, YEpTEXK M0 YCIOBUIO 33a4H.
JIOMaHas. IMpoBoauTH IPOCTEUIINE TTOCTPOEHHUS C IIOMOLIBIO UPKYJIIA

Y JTUHEWKHU.

M3mepsiTh TUHENHHBIE U YTJIOBBIE BEJIMYUHBI T€OMETPUUECKHUX
Y IIPAKTUYECKUX OOBEKTOB.

OnpeaessiTh «Ha I11a3» pa3MepPbl pealIbHbIX 00BEKTOB,
NPOBOAUTH IPyOyIO OLICHKY UX Pa3MEpPOB.

PemaTp 3a1auu Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYMH
YTIIOB.

PemaTse 3a1aun Ha B3aMMHOE PacIIOIOKEHUE
reOMEeTpPUYECKUX QUryp.

IIpoBoauTh KITaCCUPUKALINIO YTIIOB, BBIYHCIATH
JIMHENHBIE U YIIJIOBBIE BEIMYHHBI, IPOBOJAUTH
HEO0OXOMMBbIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMHUTBHCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU

TpeyroasHuKU

22

[TonsiTre 0 paBHBIX
TPEYTOJIbHUKAX

Pacno3naBaTh napel paBHbIX TPEYTOJIBHUKOB HAa TOTOBBIX
yepTexax (C ykazaHUEeM MPU3HAKOB).

13




Y IEPBUYHBIE
IPEJCTaBJICHUS

0 paBHBIX (hUTYpax.
Tpu nprusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[IprsHaku

paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMNCTBO MeTHaHbI
IIPSIMOYTOJIBHOT'O
TPEYTOJIbHHKA,
IIPOBEAECHHOMU

K TUIIOTEHY3E.
PaBHOOeipeHHbIE

Y PABHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
PaBHOOEAPEHHOTO
TPEYTOJIbHUKA.
Hepagencrtra

B T€OMETPHUH.
IIpssmMoyrosibHBII
TPEYTOJIBHUK C YIJIOM
B 30°

BoiBoauTh cienctBys (paBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIHHUKOB.
D®opMyJIHPOBATH ONPEACIICHHS: OCTPOYTOJIBHOIO,
TYHOYT'OJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; ONCCEKTPUCHI, BHICOTHI,
Me€JIMaHbl TPEYTOJIbHUKA; CEPEINHHOIO NEPIEHANKYIISAPA
OTpE3Ka; NEPUMETPA TPEYTOJIbHHUKA.

®opMyJIMPOBATH CBOWCTBA U MTPU3HAKU PAaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpoutsb 4epTeky, pemaThb 3a4a4M C TIOMOULIBIO
HAXOXKJEHUS PaBHBIX TPEYTOJIbHUKOB.

IIpumMeHsATH NpHU3HAKK PaBEHCTBA IIPSIMOYTOJIBHBIX
TPEYTOJBbHUKOB B 3aJa4ax.

Hcnonb3oBath 11 POBHIE PECYPCHI 1A HCCJIETOBAHUS
CBOMCTB M3y4aeMbIX pUryp.

3HAKOMUTBCS € HCTOPHEN pa3BUTHUS T€OMETPUU

14




[TapajutenbHbIE IPSAMBIE,
CyMMa yTJIOB TPEYTrOJIbHUKA

14

[TapannensHble IpsAMBbIE,
ux cBorcTBa. Hakpect
Jexanme,
COOTBETCTBEHHBIE

Y OTHOCTOPOHHUE
yTibl, 00pa3oBaHHbIE
IIPU NIEPECECUEHUN
NapaJUIEIIbHBIX IPSIMBIX
CeKyIeH).

[Ipu3sHak
NapaJUIEIbHOCTH IIPSIMBIX
4yepe3 paBeHCTBO
PacCTOSIHUM OT TOYEK
OJHOU MPSIMOM J10
BTOPOU MPSAMOMU.

Cymma yrnos
TPEYTOJIbHUKA.
Bneninue yrisl
TPEyroJIbHUKA

DopMyJIMPOBATH NOHATHE NIAPAUIEIBHBIX IIPSAMBIX,
HAXOJMTH [IPAKTUYECKUE ITPUMEPBI.

M3yuaTh CBOICTBA YIi10B, 00pa30BaHHBIX MPHU EPECEUEHUN
IIapaJuIENIbHBIX MIPSAMBIX CEKYLIEH.

IIpoBoauTH N0Ka3aTEILCTBA NTAPAIUIEIBHOCTH JIBYX
IPSIMBIX C TOMOILBIO YIJIOB, 00pa30BaHHBIX IIPHU IEPECEUEHUH
ATUX MPAMBIX TPETHEU MPSIMOMU.

BeI4ucasTh CyMMY yIUIOB TPEYTOJIBHUKA U MHOTOYT OJIBHUKA.
HaxoauTs unciioBble 1 OYKBEHHbIE 3HAUEHHUSI YTIJIOB

B TCOMETPUUYECKUX 3a/1a4aX C UCIIOIBb30BAHUEM TEOPEM

0 CYyMME YIJIOB TPEYI'OJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMUTHCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU

OKpY>KHOCTb U KPYT.
['eomeTpuyeckue
OCTPOEHUS

14

OKpy»KHOCTb, XOp/a U
JMaMeTp UX CBOICTBA.
KacarenbHas

K OKPY’KHOCTH.
OKpy»KHOCTb,

DopMyJIHpPOBaATh ONIPEAEIeHUA. OKPYKHOCTH, XOP.IbI,
JMaMeTpa U KacaTeIbHOU K OKPYKHOCTH.

N3yyaTh ux CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKU.
HccaexoBarhb, B TOM UKCIIE HCHOJIB3YH LM (POBHIE
pecypchbl: OKPY>KHOCTb, BIIMCAHHYIO B YIOJI; LICHTP
OKPYXKHOCTH, BIMCAHHOM B YI'0JI; PABEHCTBO OTPE3KOB

15




BIIMCAHHAs B yTOJI.
ITonstue o I'MT,
IPUMEHEHNE

B 3a/1a4ax.
buccekrpuca u
CEepEINUHHBIN
MIEPIICHIUKYJISIP
KaK FT€OMETPUYECKHUE
MeCTa TOYEK.
OKpy>KHOCTb,
ONMCAaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpyKHOCTb,
BIIMCAHHAS

B TPEYTOJIbHUK.
[Ipocrenme
3a/1auun

Ha ITOCTPOEHUE

KacaTeJIbHbBIX.
HUcnoab3oBars metoa ' MT 1y nokazarenbCcTBa TEOPEM

0 MEePECEUCHUN OMCCEKTPUC YIIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX IEPIICHANKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJageBaTh NOHATHSAAMHU BIMCAHHOU U OIIMCAHHOM
OKPY>KHOCTEU TPEYTOJbHUKA, HAXOAUTH LICHTPHI ITUX
OKPY>KHOCTEM.

Pematb OCHOBHBIE 32/1a4M HA MOCTPOEHHUE: YTIIA, PABHOTO
JTAHHOMY; CEpEIMHHOTO MEPIEHIUKYISAPA JAHHOTO OTPE3Ka;
MPAMOM, IPOXOIAIIEH YEPE3 TaHHYIO TOUKY

Y TIEPIICHIUKYJISIPHON TJAHHOU MPSMOIA; OUCCEKTPUCHI
JTAaHHOTO YTJIAa; TPEYTOJIbHUKOB 10 PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMHUTBHCS ¢ UCTOPHEH PAa3BUTHUS TEOMETPUU

[ToBTOpEeHue, 06001IeHIE 4 [ToBTOpEHUE U Pemartnb 3a1a4u Ha TOBTOPEHUE, UITIOCTPUPYIOIINUE CBSI3U
3HAHUU 0000111eHNE MEXIY Pa3IUYHBIMU YaCTSIMH Kypca

OCHOBHBIX OHATUN U

METOJ0B Kypca

7 Knacca
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOT'PAMME
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8 KITIACC

0 MPOMOPIUOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKHU

TeopeMa

O IIPOTIOPITUOHAIIBHBIX
OTpe3Kax.

Cpennsisa TUHUS
TPEYTOJIbHUKA.
Tpanenus, ee cpeaHss

Haumenosanue paznena | Komuuecr OcHoBHOE OcCHOBHBIE BUJIbI JEATEIBHOCTH OOYYAIOIIUXCS
(Temsl) Kypca BO COAEpKAHUE
4acoB

HeThIpeXyroJIbHUKA 12 [Tapaienorpamm, ero HN300paxkaTh 1 HAXOAUTH HA YEPTEKAX
IPU3HAKHU U CBOWCTBA. YETBIPEXYTOJbHUKH Pa3HbIX BUJOB U X JIEMEHTHI.
YacTHble citydyan DopMyIMPOBATH ONPeEIeJICHUS: TTapALIETIOTPaMMa,
I1apaJuIeJIOrpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKON
(MpsAMOYTOJIBHUK, pOMO, | Tpaneuuu, OpsMOYIOJIbHOM Tpaneuuu.
KBaJIpaT), UX MPU3HAKH Jloka3bIBaTh M MCNOJIB30BATh NP pelIeHUN 32124
Y CBOKMCTBA. Tparnenus. MPU3HAKY U CBOMCTBA: MMapaJlIeIorpaMma,
PaBHoOOKas MPSAMOYTOJIbHHKA, pOMOa, KBaJparta, Tpaneunuu, paBHOOOKOM
U IIPSIMOYTOJIbHAS Tpanenuu, NpIMOyTOJIbHON Tpaleluu.
TPAICLHH. IIpuMeHsATHL MeTO/ y/IBOCHUS MEIUAHbI TPEYTOJIbHUKA.
Meron yaBoeHus Hcnoan3oBath 11ppoBbIE PECYPCHI AJISI UCCIAEAOBAHUS
MEINaHBI. CBOMCTB U3y4aeMbIX QUTYD.
IlenTpanpHas 3HAKOMUTBHCS C HCTOPHUEI pa3BUTHUS T€OMETPUN
CUMMETpHUS

Teopema Qasneca u Teopema 15 Teopema Paneca u IIpoBoauTH NOCTPOEHMS C IIOMOIIBIO LUPKYJIS U IMHENKHU

C UCHOJb30BaHue Teopemel Daneca U TEOPEMBI

O IIPONOPLUHUOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAOTCA B OJTHOU TOYKE, U HAXOAUTH
CBSA3b C IEHTPOM MAaCC, HAXOAMTh OTHOLIEHUE, B KOTOPOM
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JIUHUSIL.
[TponopimoHanbHbIE
OTPE3KH.

Llentp macc

B TPEYTOJIbHUKE.
ITomoOHEIE
TPEyroJIbHUKU. Tpu
npU3HaKa MoA00HS

MEMaHbI JENATCA TOUYKON UX TEePECCUCHHUS.

HaxoauThb 110100HbI€ TPEYTOIBHUKH Ha TOTOBBIX YePTEKaX
C YKa3aHHEM COOTBETCTBYIOLIUX MTPU3HAKOB MO100US.
Pematpb 3a1a4n Ha 10100HBIE TPEYTOJIBHUKHU C TIOMOIIIBIO
CaMOCTOSITEJIbHOTO MIOCTPOEHUS YEPTEKEN U HAXOXKICHUS
MOI00HBIX TPEYTOJIHLHUKOB.

IIpoBoanTH 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
OPU3HAKOB MOA00US.

TPEYTOJIbHUKOB. Jloka3bIBaTh TpU MpU3HAKA TOJ00MS TPEYTOJIHHUKOB.
[Ipumenenue IIpuMeHATH MOTYyYEHHBIC 3HAHUS TTPU PEIICHUN
no1o0us F€OMETPUYECKHUX U MPAKTUYECKUX 3a]ad.

MIpU PEIICHUU 3HAKOMHMTBHCS C MCTOPHUE PAa3BUTHUSI TEOMETPUU
PaKTUYECKUX 3a7a4

[Lnomans. Haxoxaenue 14 CaolicTBa Iomaien OBJageBaTh NEPBUYHBIMU MPeICTABJIEHUSIMHU 00 00111CH

IJIOIIAJEN TPEYTOJIbHUKOB TeOMETPUUECKUX QUTYD. TEOpUH IUIoIaau (Mephl), POPMYJIMPOBATH CBOKCTBA

U MHOTOYTOJIbHBIX (QUTYP. @opMyIIbl 115 IJIOIIA TN, BBISACHATh UX HArJISIAHBINA CMBICII.

[Tnomaau mogo0HBIX GuUryp (01160105 BoiBoauTh hopMyIibl IIIONIAAH MTapajuiesiorpamma,
TPEYTOJIbHHKA, TPEYTroJIbHUKA, TPANleUU U3 POPMYJIBI TUTOIIAIH
napajuienorpamma, IpsIMOYTOJIbHUKA (KBaparta).

Tparneruu. BoiBoauTh (GOpMYyIIBI TJIOMIA/IA BBITYKJIOTO

Brruncnenue mnomanen
CJIOKHBIX (DUTYP.

YEeTHIPEXYTOJbHUKA YePe3 TUArOHAIH U YTOJI MEXITY HUMH.
HaxoauTs ruronaau Guryp, n300paKeHHbIX Ha KJIETIYaTON
Oymare, HCNoOJIb30BaTh pa3oueHue GUTyphl HA YACTH

U JI0CTpPauBaHHE.
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[Tnomanu duryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
uryp.

3agaun

C IPAKTUYECKUM
COJICP’KAHUEM.
Pemenue 3amau

C IOMOIIILIO METOAa

Pa30upaTh npuMepsbl UCIIOJIH30BAHUS BCIIOMOTaTEIbHOM
TJIOIIAN JIJIsl PEUICHUS T€OMETPUUYECKUX 3aay.
HaxoauTs miomaay nogo0HbIX GUryp.

BouruucasTh mionaau pa3inuHblX MHOTOYTOIBHBIX (PUTYD.
Pemath 3aga4um Ha 1JI0IIA/Ib C PAKTUYECKUM
CoJIepyKaHueM

BCIIOMOTaTEJIbHOU
TJIOILAU

Teopema [Iudaropa 10 Teopema [Tudaropa, Joxka3biBaTh TeOopemy [ludaropa, ucnonabzoBarts ee

Y Hayajia TPUTOHOMETPUHN €€ IPUMEHEHHE. B IIPAKTUYECKUX BBIYUCICHUSX.
Onpenenenue DOopMyTHPOBATH ONPEEICHUS TPUTOHOMETPUYECKHUX
TPUTOHOMETPUUYECKUX | (YHKIMI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
GyHKIMIA OCTpOro BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS
yIJia IpsIMOYTOJIBHOTO | B IMPSIMOYTOJIBLHOM TPEYTOJIbHUKE.
TPEYrOJIbHUKA, HccaenoBath COOTHOLIEHUS MEXAY CTOPOHAMU
TPUTOHOMETPUYECKUE | B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C yriiamu B 45° n 45°;
COOTHOILICHUS 30° u 60°.
B IIPSIMOYTOJIBHOM Hcnoan3oBath GopMyIibl TPUBEICHUS U OCHOBHOE
TPEYTrOJbHUKE. TPUTOHOMETPHUUYECKOE TOXKJIECTBO ISl HAXO0XKJICHUS
OcHoBHOE COOTHOLICHUH MEXTy TPUTOHOMETPUUECKUMH (DYHKIUSIMU
TPUTOHOMETPUYECKOE | PAa3JIMYHBIX OCTPBIX YIJIOB.
TOXJIECTBO IIpuMeHsATh OJIy4eHHbIEC 3HAHUS U YMEHHUS [TPU PELIEHUU

MPaKTUYECKUX 3a/1a4.
3HAKOMMTBHCS C MCTOPHUE Pa3BUTHUS T€OMETPUHU
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YTl B OKPY>KHOCTH.
BriucaHHbIe 1 OIICAHHBIE
YETHIPEXYTOJIbHUKHU.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEN

13

Bnucannsnie

Y [ICHTPaJIbHbIC
YIJIbI, YTOJI
MEXKTY
KacaTeJILHOMI

1 XOPJIOH.

VYTIBl MEXIY
XOpJIaMHu

Y CEKYILUMHU.
Bnucannsie

U OITMCAHHBIC
YETHIPEXYTOJIbHUKH,
UX TIPU3HAKHU

1 CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIpY peLICHUU
F€OMETPUYECKUX
3aj1ad4.

Bzaumnoe
PaCIONOKEHUE
JIBYX OKPY>KHOCTEH,
obmre
KacaTelIbHbIC.
Kacanue
OKPYXHOCTEN

®opMyIHPOBATh OCHOBHBIE OIIPEEIICHHUS], CBA3AHHbBIE

C yIJlaMU B Kpyre (BIMCAaHHBIN yroJ, HEHTPaJIbHbIA yro).
HaxoauTth BivcaHHbIE yIJbl, ONUPAIOIINECS HA OJIHY AYTY,
BBIYHMCJIATH YIJIbI C IOMOUIBIO TEOPEMBI O BIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBarhb, B TOM YUCIIE C TOMOIIBIO HU(POBBIX
pECYpCOB, BHMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJAUTB UX CBOWCTBA U MPU3HAKHU.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKU [IPU PELICHUU
3aja4

20



[ToBTOpEeHue, 06001IEHNE 4 IToBTOpEHUE PemiaTe 3a1a44 Ha TOBTOPEHUE, WILTFOCTPUPYIOLUE CBSI3U
3HAHU OCHOBHBIX IIOHATUM M | MEXAY Pa3IMYHbIMU YaCTSIMH Kypca

METOJ0B KypCOB

7 1 8 KJIaCCOB,

000011IeHEe 3HAHUN
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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9 KJIACC

Metpuueckue
COOTHOILICHUS
B OKPY>KHOCTHU

0 mpeoOpazoBaHUU
moa00us.
CoOTBETCTBEHHBIC
DJIEMEHTEI TOI00HBIX
uryp.

Teopema

O TIPOU3BEICHUH
OTPE3KOB XOP,
TeopeMa

Haumenosanue paznena | KommuecTtso OcHOBHOE OCHOBHBIE BU/IbI JEATEIBHOCTH O0YYAIOIINUXCS
(Tembl) Kypca 4acoB COJICp)KAHUE

Tpuronomerpusi. TeopeMbl 16 Onpenenenue DopMyJHPOBATH ONPeAeJIeHUsI TPUTOHOMETPUUECKHUX

KOCUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TyIbIX U NPSAMBIX YTJIOB.

PemieHue TpeyrojbHUKOB ¢byukuuii yriios ot 0° | BBIBOAUTB TEOpEMY KOCHHYCOB H TEOPEMY CHHYCOB
1o 180°. ®opmynsl (c paarycom ONMCaHHON OKPY>KHOCTH).
IPHBEICHUS. BoeiBoauThb popmyJibl AJis BHIYUCICHUS ILUIOIIAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHUEM TECOPEM TPUTOHOMETPHUH ((I)OpMy.Ha
TeopeMa CHHYCOB. IJIOIAIM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YTOJI MEXKIY
Pemcnue HUMH, opMyJia TJIOMIAIN YeTHIPEXYToJIbHUKA Yepe3 ero
TPEYrOJIbHUKOB. JIMaroHaJId U YTOJ MEXKIY HUMU).
[IpakTudeckoe PemiaThb TpeyroabHUKHY.
TIPHMCHEHHE Pemats nnpakTu4eckre 3aa4u, CBOASAIIAECS
JIOKa3aHHBIX TEOPEM K HaXOXJICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue moao0usl. 10 [Tonstue OcBauBaThb NOHSAITHE TPEOOPA30BAHUS TTOAOOUS.

HccaenoBath OTHOIICHNE JIMHEWHBIX DJIEMEHTOB (DUTYP
npu MpeoOpa3oBaHUM MOJ00HUS.

Haxoauth npumMeps! mogo0us B OKpyKaromiei
JICUCTBUTEIILHOCTH.

BbIBOAUTH METPUUECKUE COOTHOLICHUS MEXKIY OTPE3KaMHU
XOpJI, CEKYILIUX U KaCaTEJIbHBIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB U MOJO0HBIX TPEYTOJIbHUKOB.

Pematb reoMeTpryecKue 3a1a4M U 3aa44 U3 pealibHOU
YKU3HU C UCTIOJIb30BaHUEM MOJOOHBIX TPEYTOJIBHUKOB
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O IIPOU3BEACHUM
OTPE3KOB CEKYIIUX,
TeopeMa O KBaipaTe
KacaTeJIbHOM.
IIpumenenue

B pELLICHUU
T€OMETPUYECKUX
3aJ1a4

Bektopel

12

Onpenenenue
BEKTOPOB, CJIOKEHHUE
W BBIYHUTAHUE
BEKTOPOB,
YMHOKEHHE BEKTOPa
Ha YHCJIO.
du3nYecKui

Y T€OMETPUYECKUI
CMBICIT BEKTOPOB.
PaznoxeHne BekTopa
0 JIBYM
HEKOJJTMHEAPHBIM
BEKTOpAM.
Koopaunatst
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €T0

Hcnonb3oBaTh BEKTOPHI KaK HAIIPABIEHHBIE OTPE3KH,
HCCJIeI0BATH FT€OMETPUUECKU (TIepeMellieHne)

U (pu3nyecKkuil (Cuia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHust CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOKEHHsI BEKTOPA HA YUCJIO, HCCJIe10BATh
reOMETPUYECKUN U (PU3HUECKUN CMBICIBI 3TUX OTIEPAIHil.
Pemiatb reoMeTpu4eCKHe 3aa4M C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTh CKalnsipHOE IPOU3BEACHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOMCTBA.

BeruucjasaTs cyMMy, pa3HOCTb M CKJISIPHOE IPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.

IIpumeHsATH CKaIsipHOE NPOU3BEACHUE ISl HAXOXKICHUS
JUIMH U yTJIOB
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IIPUMEHEHUE
JII1 HAXOXKJICHUS
JUIAH Y YTJI0B.
Pemenue 3amau

C IIOMOILIBIO BEKTOPOB.
IIpumenenue BEKTOpoB

JUTSL peLIeHUs 3a/1a4
buzuku

JlexkapTOBBI KOOPAUHATHI
Ha IUIOCKOCTHU

JlekapToBbI
KOOPAMHATHI TOUEK
Ha TJIOCKOCTH.

YpaBHEHUE TPAMON.

YpaBHeHHE
OKPY>KHOCTH.
Koopannatel Touek
[IepECEUYECHUsI
OKPYKHOCTH

Y IPSIMOMU.

Meron koopauHaT
IIPY PELICHUHU
r€OMETPUYECKHUX

3a1a4, IIPaKTUICCKUX

3a7a4

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKapTOBBIX KOOPAUHAT TOUYKH.

BuIBOAUTH ypaBHEHHUE NIPSIMOM U OKPYKHOCTH.
BoigeasiTh NOIHBINA KBaApaT 711 HAXO0KICHUS IEHTpa

U painyca OKPY>KHOCTH 10 €€ YPaBHEHUIO.

PemaTe 3a1a4n Ha HAXO0XKJACHUE TOYEK

[EPECEUEHHUS MTPSIMBIX U OKPY>KHOCTEM C MMOMOILBIO METOA
KOOpAMHAT.

Hcnoan3oBath CBOMCTBA YTI0BOro KO3 puuenTa npsaMon
IIPU PELIEHUH 33134, JIJIsl ONIPEIEIICHHS] PACIIONIOKEHUS
IPSIMOA.

IIpuMeHsATh KOOPAMHATHI IPU PELIEHUN

r€OMETPUYECKUX U MPAKTUUYECKUX 3a7ad,

JUISI IOCTPOEHUS] MATEMAaTHYECKUX MOJIENEH

peanbHbIX 33724 («METOJl KOOPAUHAT).

Ionb30BaThLCS I TOCTPOSHUS U UCCIIEIOBAHUN
uM(ppoBEIMU pecypcamu.

3HAKOMUTBHCS C HCTOPHUEI pa3BUTHUS T€OMETPUN
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[IpaBuiIBbHBIE
MHOTOYTOJIbHUKH.
J{miHa OKpyKHOCTH

Y IJIOIAJb KpyTa.
Brraucnenue niomaaei

IIpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno nt. Jlnuna
OKPY>KHOCTH, AyTH
OKPY>KHOCTH.
Panuannas mepa
yriia.

ILnomane kpyra,
CEKTOpa, CETMEHTA

®opMyIHPOBaATH OINPECIICHUE TPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
IHonb30BaTHCSI NOHIATHEM JUTMHBI OKPYKHOCTH, BBEJIEHHBIM
C IOMOUIBIO NPABUJIBHBIX MHOI'OYT'OJIbHUKOB, ONIPelesIsAATh
YHUCIIO T, JVIMHY AYTH U pauaHHyI0 MEpY yria.
IIpoBoauTh mepexox OT paiiaHHON MEPHI yIiia

K TpalyCHOM 1 Ha00OPOT.

OnpenensiTe MI0ILAAL KpyTa.

BoiBoauTh (hopMy.isbl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTUH YT, TUTOIIA/IEd CEKTOPOB U CETMEHTOB.
BeruuncasaTs miomany Guryp, BKIOYAOUUX JJIEMEHTbI
OKPY>XKHOCTH (KpyTa).

HaxoauTs muiomany B 3a1a4ax peajbHON KU3HU

I[BI/I)KeHI/I}I IIJIOCKOCTH

[ToHATHE O ABUKEHUU
IIJIOCKOCTH.
[TapauienbHbIN
NEPEHOC, TOBOPOT
[Tpumenenue

MIpY PEUICHUHU 3a7a4

Pa30upaTe npuMepbl, WLTIOCTPUPYIOLIUE TOHATHS
JIBVKEHUS.

DopMyJIHPOBATH OIIPEAEIEHUS NAPALIETBHOIO IEPEHOCA,
IIOBOPOTAa U OCEBOM CUMMETPHH.

BeIiBOAUTH UX CBOKCTBA, HAXOAUTh HETIOBUKHBIC
TOYKH.

HaxoauTh EHTPHI M OCH CUMMETPUH MPOCTEUIIINX
duryp.

IIpumMeHsATh NapayIeIbHbINA IEPEHOC K CUMMETPUIO
IpU pEeUIEHUU T€OMETPUYECKUX 3a1a4 (pa3ouparhb
IPUMEDPBI).

HUcnoab30BaTh 1151 TOCTPOCHUS M KCCIICIOBAHUI
1 POBbIE PECYPCHI
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[ToBTOpEeHue, 06001IICHUE,
CHCTEMATH3AaLMs 3HAHUI

IToBTOpEHuUE
OCHOBHBIX MOHSATHM

Y METOJIOB KYpPCOB
7-9 knaccos,
00oO0uIeHne

Y CHCTEMATU3AIUSA
3HaHuu. [Ipocrenmmue
r€OMETPUYECKUE
burypsl 1 ux
cBoricTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYHMH.
TpeyronbHuKHy.
[TapamienbHbIe

Y IEPIICHIUKYJISIPHbBIC
MpsIMBIE.

OKpyX HOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHUS. Y TJIIbI

B OKPY>KHOCTH.
Bniucannsie

Y ONMCAHHbIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Tpsimast

Y OKPYXHOCTb.

OnepupoBarh NOHATUSIMU: PUTypa, TOUKA, IPSIMast, yroI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII U PABHOCTOPOHHUI
TPEYTrOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OUCCeKTpHCa M BBICOTA TPEYTrOJIbHUKA, TapaieIorpamM,
poMO, MPSIMOYTOJILHUK, KBAJIpaT, Tpamnelus; OKPY>KHOCTb,
KacaTelbHas;, PaBEHCTBO U Mo100ue Gpuryp,
TPEYTrOJIbHUKOB; MapaJUIeIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSMBIX, YTOJ MEXKTY MPSIMBIMHA, CAMMETPUSI OTHOCUTEIIBHO
TOYKH U IIPSMOM; JUIMHA, PACCTOSIHME, BEJIMYMHA YIJIa,
IJI0IA/Ib, IEPUMETP.

HUcnoab3oBath GopmyJibl: IEPUMETPA U TIIOMIATN
MHOT'OYT'OJIBHUKOB, JJIMHBI OKPY>KHOCTH Y IUIOLIAJU KpyTra,
o0beMa MPsIMOYTOJIBHOTO MapajuieNenuIe/a.
OnepupoBarb NOHATHAMM: IPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; UCIO0Jb30BATh 3TH ITOHATHUS

JUISL IPEACTABIIEHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHCIIE
U3 IpYruX y4eOHbIX MPEIMETOB.

PemiaTe 3a7a4m Ha NOBTOPEHUE OCHOBHBIX ITOHATHUH,
WJUTFOCTPALIMIO CBS3EM MEXKY pPa3IMYHbIMU YaCTSIMU Kypca.
Bopi0upaTs MeTOa 715 PEIICHUS 3a0a4u.

PemiaTe 3a1a4u 13 NOBCEAHEBHOM KU3HU

26



YeTsIpexyroJbHUAKHY.
Brincannsie u
ONMCAHHbIE
YETBIPEXYTOJIbHUKHU.
Teopema I[udaropa u
Hayasia
TPUTOHOMETPHUH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
MJIOCKOCTH.
JBmxkenus. [Togodue.
Cummerpusi.
[Inomans. Beraucnenue
momaneu. [Inomanmn
O00HBIX (UTYP.
JlekapTOBBI
KOOpJIMHATHI Ha
MJIOCKOCTH.

Bekrtopsr

Ha MJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHBIE
Ne i/ HaumeHoBaHMe pa3iesioB U TeM T T TUTR TR e— (ungposbie)
NMPOrpamMmbl Bcero 5 p o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes
[Tpocreiimue reomeTpuyeckue GUrypsl 1 AKnace
1 UX CBOWCTBA. MI3MepeHne reoMeTpuyecKux 14 hitps://www.yaklass.ru/
- bu6mmorexa [JOK
https://m.edsoo.ru/7f415¢e2e
SKnace
https://www.yaklass.ru/
2 TpeyroabHUKN 22 1 Butmorexa LIOK
https://m.edsoo.ru/7f415e2e
SKnace
[TapannenbHble IpsIMBIE, CyMMa yTJIOB https://www.yaklass.ru/
3 14 1
TPEYTOJIbHUKA bubnmnoreka [JOK
https://m.edsoo.ru/7f415e2e
SKiace
OkpyX)HOCTh 1 KpyT. [ 'eomeTpuueckue https:// www.yaklass.ru/
4 14 1
MOCTPOEHUS bubnuorexa [JOK
https://m.edsoo.ru/7f415e2e
SKiace
. https:// www.yaklass.ru/
5 [ToBTOpeHnue, 06001IeHNE 3HAHUI 4 1 BiGmiorexa LIOK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 63 4 0

ITPOTPAMME
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8 KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne i/m EpOTpaMMEI Beero KOﬁHTpOJIbeIe HpﬁaKTuquKne 0Bpa30BATENBHBIE
padoThbI padoThI pecypesr
SKnacc
. https://www.yaklass.ru/
YeTpIpEXYyroJIbHUKHI 12 1 Bubmorexa LIOK
https://m.edsoo.ru/7f417¢18
SKimace
Teopema daseca u Teopema o .
2 MIPOTIOPITMOHAIBHBIX OTPE3KaX, MOJ00HBIE 15 1 https://www.yaklass.ra/
’ bubanorexa [JOK
TpeyroNbHUKH https://m.edsoo.ru/7f417¢18
. SAKnace
ITnomans. Haxoxaenue miomaaei
https://www.yaklass.ru/
3 TPEYroJbHUKOB U MHOTOYTOJIBHBIX (UTYP. 14 1
[Tnomanu nonoOHbBIX GUryp bubmmorexa [JOK
https://m.edsoo.ru/7f417¢18
4 Teopema [Iudaropa u Hauana 10 1 bubnnorexa [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTl B OKpY)KHOCTH. Brincanusle u AKnacc
5 OMMCAHHbIEC YETHIPEXYTOJIbHUKHU. 13 1 https://www.yaklass.ru/
KacarenbHble k okpyxHOCTH. Kacanue bubnnorexa [HOK
OKpY>KHOCTEHN https://m.edsoo.ru/7f417e18
SKnacc
N https://www.yaklass.ru/
6 [ToBTOpEeHME, 0000IIIEHNE 3HAHHUI 4 1 Butmiorexa LIOK
https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 6 0
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9 KUIIACC

Ne i/

HaunMeHoBaHMe pa3/ie/ioB U TeM
NPOrpaMMmsblI

Tpuronomerpus. Teopembl KOCHHYCOB U
CUHYCOB. PelieHne TpeyroibHUKOB

KoanuyecTBO 4acoB

Bcero

16

KoHTpoJbHbIe
padoThI

IIpakTH4eckue

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypcebl

SKnacc

https://www.yaklass.ru/
bu6nmmoreka [JOK
https://m.edsoo.ru/7f41al2¢c

[Ipeobpa3zoBanue nonodus. Metpudeckue
COOTHOLIEHUS B OKPY>KHOCTH

10

SIKnacc

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2¢

Bexkropsl

I[eKapTOBBI KOOpAMWHATLI Ha INIOCKOCTHU

12

SKnacc
https://www.yaklass.ru/
Bu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c¢
SIKnacc
https://www.yaklass.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c¢

[IpaBuIBEHBIE MHOTOYTOJIBHHUKH. J[JTHHA
OKPY>KHOCTH U TUIOIIaIb KpYyTa.
Brruncnenue miomaneit

JBr>KeHUs IIIOCKOCTH

[ToBTOpEHHME, 0000IICHUE,
CHCTEeMaTH3allus 3HAaHUI

SIKnmacc
https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c
SIKnacc
https://www.yaklass.ru/
bu6mmoreka [{OK
https://m.edsoo.ru/7f41al2c
SIKnacc
https://www.yaklass.ru/
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OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68

bu6mmorexa [{OK
https://m.edsoo.ru/7f41al2c
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
* Maremaruka. ['eomerpus: 7 - 9-e kitaccel: 6a30BbI YPOBEHB: yUeOHUK; 14-¢
n3nanue, nepepadoranHoe Aranacsia JI.C., byty3os B.®., Kagomies C.b. u ap.
AxnmonepHoe o0mectBo «M3aarenbctBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

¢ HubopManmoHHO-METONYECKOE TUCHbMO 00 OCOOCHHOCTSIX MPENOoJaBaHus
yueOHoro npeamera «Maremaruka» B 2025/2026 yuyeOHOM roty
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e MeroanuecKre peKOMEHIALNH 110 CO3JaHUI0 KJIACCOB TEXHOJOTHYECKOIO U
€CTECTBEHHO-HAYYHOT0 PO(DUIICH U KIIACCOB C yTIyOJIeHHBIM U3yUYEeHUEM
MaTeMaTHUKH, GU3NKU, XUMHUH, OUOJIOTHH B 00IIE00pa30BaTEIHHBIX
OpraHu3alMsIX ¢ UCIOJIb30BAaHUEM MH(PACTPYKTYPHhI, CO3JaHHON B paMKax
HaluoHanbHOro npoekra «Oopazoanue» (KBantopuymsl, [T-kyOsl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

e (COOpHUK TUNIOBBIX 33JAHUM JJI TEKYIIETO OIICHUBAHUS 110 YUYCOHBIM
npeameram «Marematukay u « MapopmaTtukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

1. bubnuoreka L{OK https://m.edsoo.ru/

2. SKnacc https://www.yaklass.ru/

3. https://uchitelya.com/matematika/

4. https://urok.1sept.ru/

5. https://resh.edu.ru/

6. https://4ege.ru/gia-matematika/
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