MyHnuruianpaoe 001eo0pazoBaTellbHOE YUPeK ICHHE
« YBHUHCKAas cpeJHsst oOnieo0pazopaTelbHad mkoia Nol »

YTBEPXIAIO
JIUpexTop MIKONIBL:
- JI. B. Mopo3zoBa
[Tpuka3z Ne oT 20

PACCMOTPEHO IIPUHSITO COI'JTACOBAHO
Ha MeTOJHYECKOM 0ObeTMHEHIH PEIICHUEM TIe/[COBETA 3am. aupexTopa o YBP
No oT 20 1. poToKOI No

Pykopoaurens MO OT 20 T.

Padouan nporpamma
O T€OMETPUH
s 7 — 9 knaccos
Ha 2023 / 2024 yuebHbIil rox

Pazpaborurku nporpamMmabt:
Kopenanosa Enena BuktopoBHa, yunTe s MaTeMaTUKH
3opuHa MapruHa AHATONIbLEBHA, YUUTENL MATEMATHKH

2023 rox



MOACHUTEJ/IBHAA 3AITNCKA

I'eomerpuss kak OAMH M3 OCHOBHBIX pa3feioB LIKOJIBHOH MAaTEMAaTHKH,
UMEIOIIHNA CBOEH Iebl0 00eCeunTh U3yueHHe CBOMCTB M pa3MepoB QHUTYp, HUX
OTHOLUGHMA M B3aUMHOE pACIOJIOKEHUE, ONHUPACTCS Ha  JIOTHUYECKYIO,
IOKa3aTeNnbHy0 JUHUIO. [[eHHOCTh M3ydeHHs IeOMeTpUH Ha YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHUst 3AKIOYAETCA B TOM, YTO OOYUAKOIIHUHCS YUHTCS MPOBOAUTD
JIOKa3aTeNnbHbIe PACCYKAEHHUS, CTPOUThH JIOTHUECKHE YMO3AKIIIOUEHHsI, TOKA3bIBATh
HUCTUHHBIC YTBEPKICHHUS U CTPOUTH KOHTPIPHUMEpPbl K JIOXKHBIM, IPOBOAUTH
paccykKIeHHsT «OT MOPOTHUBHOrO», OTJIHYAaTh CBOWCTBA OT IIPU3HAKOB,
(hopMyIHpPOBaTL OOPATHEIE YTBEPHKICHHS.

Bropoit 1ens0 u3yueHUs TeOMETpUH SBJISETCS HUCIONb30BAHUE €€ Kak
WHCTPYMEHTA NpPH PELICHUH KaK MAaTEeMATHYECKHX, TAK U MPAKTHUYECKHUX 3a7ady,
BCTPEUAIOIIMXCS B peajbHOW ku3HU. OOydYaromMiCs JOKEH HAYYHThCA
ONPEAENATL TEOMETPHUECKYIO (PUTYpPY, ONMUCATH CJIOBAMHM JAHHBIH YEPTEX HIH
PUCYHOK, HAWTH TUIOMIAAb 3€MENBHOTO VIACTKa, PACCUHTATh HEOOXOOUMYIO ITHHY
ONTOBOJIOKOHHOIO Kalens i TpeOyemble pa3Mephl rapaska [jisi aBTOMOOHIIS.
DTOMY COOTBETCTBYET BTOpPAsi, BHIUMCIHTEIbHASl JTUHUS B M3YUEHUH T€OMETPHH.
[Ipu pemreHnu 3aAad MPAKTHUECKOrO XapakTepa OOYUAIOMHUNCS YUHTCS CTPOUTH
MaTeMaTH4eCKue MOJEIH PeajbHbIX JKHU3HEHHBIX CUTyaUHuH, MOPOBOAUTH
BBIUKCJIEHUS U OLIEHUBATE aJIEKBATHOCThH MOJIYU€HHOTO pe3yJibTaTa.

Kpaiine BakHO NOMUYEPKHUBATH CBSA3U TEOMETPUU C JPYTUMH YyUeOHBIMU
npeaMeTaMu, MOTHBHPOBATE HCIOJB30BATh OMPEAESICHUS TeOMETPHUYSCKUX (DUTYD
¥ TOHATHH, JEMOHCTPUPOBAThH MPUMEHEHHE MOJIyUEHHBIX YMEHWHH B (DH3HKE U
TeXHUKE, ODTH CBsI3u Hambojee ApkO BHAHBL B Temax «BekToph»,
«Tpuronomerpudeckue cooTHomeHus», «Metonq xoopauHaty» H «Teopema
[Tudaropar.

Yuebubiii kypc «l'eoMeTpus» BKIIOUYAET CIEIYIOIHE OCHOBHBIE Pa3elibl
comepkanus: «l'eomerpmueckne ¢Gurypel W uX CBoiicTBa», «M3mepenne
FeOMETPUUECKUX  BEIMYUH», «JlekapTOBBI KOOPAWHATEI HA  IJIOCKOCTHY,
«BekTopey, «/[Bukenus mnockoctuy, «I[Ipeodbpazosanus nogodous».

Ha uzyuenue yuebnoro kypca «l'eomerpus» orBomutca 204 vaca: B 7 knacce
— 68 yacos (2 yaca B Hexmemw), B 8 kiacce — 68 yacos (2 yaca B Hegenw), B 9
kjacce — 68 vacor (2 yaca B HEZENIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

HauaneHble noHATHS reoMeTpun. Touka, npaMas, OTPE30K, Jyd. YToi. Bussl
yrnoB. BeprtukanpHele W cMmexHble yrubl.  buccekrpuca yrma. JlomaHas,
MHOTOyTOJIbHUK. [lapannensHoCTs 1 nepneHauKyJISPHOCTD NPSIMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPHH.
IIpumepsl CHMMETPUH B OKPYKAIOLIEM MUPE.

OcHOBHBIE TOCTPOCHHSI C TMOMOINBK LHUPKYJS W JIMHEHKH. TpPeyrojbHHK.
BricoTa, menunana, OuccekTpuca, MX CBOHCTBA.

PaBHOOenpeHHblii W PaBHOCTOPOHHWIT  TpeyroJbHUKH. HepaBeHCTBO
TPEyTrOJIbHUKA.

CeoiicTBa ¥ mnpu3HAKW paBHOOEApEeHHOro TpeyroibHuka. l[lpusHaku
PaBEHCTBA TPEYTOJBHUKOB.

CpoiicTBa U IpU3HAKK NapaJUICTbHBIX NpsMBIX. CyMMa YIJIOB TPEYrOJIbHUKA.
Bueinue yribsl TpeyroasHUKA.

IIpsimoyrosibHeiil  TpeyrodbHuK. CBOMCTBO MeAMAaHbl MPSIMOYTOJIBHOTO
TpeyrojibHUKA, MpPOBEeAEHHONM K  rumoteHy3e. IlpusHaku  paBeHCTBa
MPSIMOYTOJIEHBIX TPEYTOJBHUKOB. IIpsIMOYronpHEIN TPEeyroJbHHUK ¢ yryioMm B 30°.

HepaBenctBa B reomerpuu. HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUTMHE JIOMAaHOMH, TeopeMa O OOoJjibIleM yrjie U OOJbIIEH CTOPOHE TPEYTrONBHHKA.
IlepneHaukynsip U HAKJIOHHAS.

I'eomerpuueckoe mecTo TOUYeK. buccekTpuca yria W CepeauHHBIN
MEePIeHIuKYJISIP K OTPE3KY KaK reOMEeTPHUYECKIe MECTa TOUEK.

OkpyKHOCTL M Kpyr, XOopda M JHaMeTp, HX CcBoicTea. BzauMHoe
PaCIoONOKEeHHE OKPYKHOCTH U npsmon. KacarensHas u cekyimass K OKPYKHOCTH.
Okpy>kHOCTh, BHOHCaHHas B Yroj. DBrnucanHas W ONHCAHHAs OKPY>KHOCTHU

TPEyTrOJIbHUKA.
8 KJIACC

Yertwipéxyronsauku. [lapannenorpamm, ero npusHakd u cBoicTBa. HacTtHblie
CITy4au MapajuIeJIorpaMMOB (TIPSIMOYTOJIBHUK, poMO, KBaApaT), WX MPH3HAKH H
ceoiictBa. Tpamenus, paBHOOOKas Tpameunus, €€ CBOWCTBA W MPHU3HAKH.
[IpsimoyrosbHas Tpamenus.

Merton ynBoenus menuassl. lleHTpanbHas cummerpus. Teopema @aneca u
TeOpeMa O MPONMOPIHOHAIBHBIX OTPE3KaX.

Cpennuve nuHum TpeyroyibHUKA v Tpanenun. LlenTp Macc TpeyroasHuKa.

IMogobue TtpeyronbHUKOB, KoddpuuueHTt nomodusa. IlpusHaku mogodus
TpeyroasHUKOB. [IpuMeHeHre moao0us npu pelieHny MPAKTHYECKUX 331a4.



CpoiicTBa IMIOmIaAel reoMeTpuueckux ¢uryp. Dopmymiasl s ILIOMIAANA
TPEYroJbHUKA, mapajienorpamMmma, pomba u Tpameunn. OTHOIIEHHE MJIOMIACH
nogo0HBIX uryp.

Brruncnenue njoniaaei TpeyroJsHUKOB U MHOTOYTOJIBHUKOB HAa KJIETUATON
Oymare.

Teopema Iludaropa. Ilpumenenme teopemsl Iludaropa mnpu pereHnn
MPAKTUUECKUX 3a71a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOro yrjia NPSMOYTOJIBHOTO TPEYrOJLHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO. TpHroHOMeTpuueckne (QyHKIHHA
yriioB B 30, 45 u 60°,

Brnucannbie ¥ LEeHTpajbHbIE YTJIbI, yTOJ MEXKAYy KacaTeJbHOM W XOPAOil.
VYroel  Mexay XopoaMH M CeKylluMH. DBnmcaHHble U ONHCAaHHBIE
yeThIPpEXYTrOoNbHUKN. B3auMHOe pacnosiokeHue aAByX OKpyxkHocted. Kacanue
okpyxkHocTel. OO0IHe KacaTebHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, «ocuHyc, TaHreHc yrioB ot O go 180°. OcHorHOE
TPUTOHOMETPUUECKOE TOKIECTBO. DOPMYJIbI TPUBEICHUS.

Pemmenne tpeyrompHuUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHYeCKWX 3amad C HUCIOJB30BAHHEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CHHYCOB.

IIpeobpazosanue mogoous. [lomoOue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOU3BENCHUH OTPE3KOB XOPH, TEOPEMBI O MPOH3BEACHUHU
OTPE3KOB CEeKYIIHNX, TeOpeMa O KBaJpaTe KacaTeLHOM.

Bektop, mmmuHa  (MOAyJdb)  BEKTOpPa,  COHAMPABIEHHBIE  BEKTOPBHI,
MPOTUBOMOJIOKHO  HAIpaBJIeHHbIE  BEKTOPHL, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONepaluu Haja BekTopamu. PasznoikeHme BeKTOpa MO JABYM
HeKkoJUTHHeapHbIM BekTopaM. Koopmunater BekTopa. CkansipHOE NpOHM3BENAEHHE
BEKTOPOB, IPUMEHEHHE IJI HAaXOXKICHUS IJIUH U YIJIOB.

JlexapTOBbl KOOPAUHATHI HA MJIOCKOCTH. Y PAaBHEHHUS MPSMOH U OKPYKHOCTH
B KOOPJIMHATAX, MEPECEUeHNe OKPYKHOCTEH U MmpsiMbIX. MeToJT KOOPJIMHAT U €ro
MPUMEHCHHE.

IIpaBuneHEICE MHOrOYTrOJBHHUKA. JlnmuHA  OKpy:XKHOCTH. IpagycHas m
paguaHHas Mepa yrJia, BLIYMCIEHWE JUIMH NyTr OKpykHocTed. Ilnomane kpyra,
CEKTOpa, CEerMeHTa.

JIBUKEHHS IUIOCKOCTH M BHYTPEHHHE CHMMETPUH (QHTYP (dIeMEHTapHBIE
npencraeienus). [lapannensHsiii nepenoc. [ToBopor.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHEI'O OBPA30OBAHUA

JJMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbLTATBI OCBOSHHS IMPOrpaMMbl  yueOHOro Kypca
«I'eomeTpus XapaKTepU3yIOTCH:

1) naTpuoTHYECKOE BOCTIHTAHHE:

NpPOSIBJIEHUEM HHTEpeca K MOpOLUIOMY H  HACTOfALIEMY POCCHHCKOW
MaTeMaTUKHd, LEHHOCTHBIM  OTHOIIEHHWEeM K  JIOCTIDKEHUSIM  POCCHMCKUX
MAaTEMAaTUKOB U POCCUMCKOW MATEeMATHYSCKOW IIKOJIbI, K HCIOIB30BAHUIO ATUX
TOCTHKEHUH B IPYTUX HAyKaX U MPHUKIAAHEIX chepax;

2) rpaskIaHCKOe H TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN IpakJaHUHA U PeajTu3aliii ero
mpaB, IPEICTABIIEHHEM O MATEMATHYECKHX OCHOBaX (DYHKIHOHHUPOBAHI
Pa3IMYHBIX CTPYKTYD, SIBJIEHHH, MPOLEnyp rpaskaaHcKkoro odinectsa (Hampumep,
BBIOOPBI, OMPOCHI), FOTOBHOCTBIO K OOCYKISHHIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUUYECKUM IMPUMEHEHHEM OOCTIDKEHHH HayKH, OCO3HAHHEM BaKHOCTH
MOPAJIbHO-3THYECKUX IPHHLMIIOB B AESTEILHOCTH YUEHOT O,

3) TpyaoBOe BOCIIHTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Y4YaCTHE€ B pPEIISHUH MNPAKTHUECKHX 3a]au
MaTEeMaTH4YeCKOH HAIMpaBJICHHOCTH, OCO3HAHHEM BaXKHOCTH MAaTEMaTHUECKOTO
oOpa3oBaHUs HA TPOTSKEHUWH BCEH >KU3HHM JIJisl YCIEIHON mnpodeccroHaIbHOM
JIEATENBHOCTH M PA3BUTHEM HEOOXOIAMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOSHHEM HHINBHAYAIBHON TPASKTOPHH OOPa30BaHUS U JKU3HEHHBIX ILIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB H OOLIECTBEHHBIX MOTPEOHOCTEI,

4) 3cTeTHYECKO0€ BOCITHTAHHE:

CIOCOOHOCTBIO K SMOLUHOHAJTBHOMY ¥ JCTETHYECKOMY  BOCHPHSATHIO
MATEMaTHYECKHX OOBEKTOB, 3aJady, PELICHHH, pPACCYKACHHH, YMEHHK BHIETH
MaTeMaTu4yecKkne 3aKOHOMEPHOCTH B HCKYCCTBE,

S) HeHHOCTH HAYYHOr 0 NMO3HAHHSA:

OpUEHTALHEH B [EATEJIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpeNCTaBIeHnH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOALI
oOuiecTBa, MOHUMAaHHEM MATEMATHYECKOH HAyKM Kak cgepbl YeJOBEUECKOM
IeATCIBPHOCTH, 3TAlOB €€ Pa3BHTHA U 3HAYMMOCTH AJIS Pa3BUTUS LUBUJIM3ALUH,
OBJIAZICHUEM SI3BIKOM MATEMATHKH U MATEMATUYECKOH KYJIbTYPOH KaK CPEICTBOM
MO3HAHUS MHPA, OBJAJAEHUEM MPOCTEUIIMMHA HABBIKAMH HCCJIEA0BATEIbCKON
JeATENBHOCTH;



6) ¢uznueckoe BocnHTAHHE, (POPMHPOBAHHE KYJLTYPbI 310POBbH H
IMOLIHOHAJILHOI0 0J1ar OnoJTyYHS:

FOTOBHOCTBIO MPHUMEHATH MATEMATHYECKHE 3HAHUS B HMHTEpPECcaxX CBOEro
3IOpOBBS, BENEHWs  340POBOro  obOpa3a KU3HU  (30pPOBOE  IHTAHUE,
cOaNMaHCUPOBAHHBLIN PEXKUM 3aHATHA W OTABIXA, perynspHas (¢u3nueckas
AKTHBHOCTB), C(OPMHPOBAHHOCTBLIO HABBIKA pPepIEKCHH, MPH3HAHUEM CBOETO
mpaBa Ha OIMOKY ¥ TaKOT'O e Mpapa APYroro YeoBeKa;

7) 3K0J0rH4YeCcKOoe BOCIUTAHHE:

OpHEHTalllieH Ha MPUMEHEHNE MAaTeMAaTHUSCKUX 3HAHUH IJI1 PElISeHUs 3anad
B 0DJIACTH COXPAHHOCTH OKPYKAKOLIEH Cpeabl, IJIAHHPOBAHMS MOCTYNKOB H
OLIEHKH WX BO3MOKHBIX IMOCJIEICTBUN MAJISI OKPY»Xalollei cpenbl, OCO3HAHUEM
TJI00ANBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOJIeM U MyTel UX PereHus;

8) ananTanus K H3MEHMIOUIHMCH YCJIOBHSIM COUHAILHONH H NPHPOIHOH
cpeabl:

TFOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHSIX HEONPEACIEHHOCTH, TMOBBILICHUIO
YPOBHS CBOCH KOMIETEHTHOCTH 4Uepe3 MPAKTUUECKYIO NeATEIbHOCTh, B TOM YHC/IE
yMEHHE YUYUTLCA y APYTUX JIKOJIed, nMpuoOperaTh B COBMECTHOH AeSITENbHOCTH
HOBBIE 3HAHUSI, HABBIKH U KOMIETEHI[UH U3 ONbITA JIPYTHX,

HeoOXOMUMOCTEIO B (POPMHUPOBAHMH HOBBIX 3HAHWH, B TOM YHCIIE
bopMyIHpPOBATL UAEH, MOHATHS, THIIOTE3bI 00 OOBEKTAX U SIBJICHHUSAX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HaBaThb JAePHUIMTHI COOCTBEHHBIX 3HAHUH WH
KOMIMETEHTHOCTEH, MJIAHUPOBAThL CBOE PA3BUTHE,

CIIOCOOHOCTBIO  OCO3HABATh  CTPECCOBYEKD  CHTYAalHK), BOCHPHHHMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPeOVIOIIHI KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBIE PEHICHUS W JCHCTBUSA, (OPMyIHPOBATL U OLEHUBATH PHUCKHA H
TOCNenCTBUS, POPMHPOBATE OIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI
I[Mo3HaBaTeIbHBIE YHHBEPCAJILHBIE YUeOHbIE 1elCTBHS

ba3oBble JornuecKne 1eHCTBHSA:

e BBIABIIATh U XapPaKTEPH30BATH CYIIECTBEHHBbIE MPH3HAKH MATEMATHYECKHX
OOBEKTOB, TMOHSATHUH, OTHOIIEHWH MEXKIy MOHATHSIMH, (POPMYJTUPOBATH
OMpeneNeHnss  TMOHSTHI, YCTAaHABAUBATbL  CYIIECTBEHHBIH  MPU3HAK
Kraccuukanuy, OCHOBaHUs AN OOOOINEHWS W CPaBHEHHS, KPUTEPUU
OPOBOIUMOIO aHAH3A,

e BOCIpPHHHUMATH, (OPMyJHMPOBATh M  NPeOOPA3OBBIBATE  CYXKJIEHUS:
YTBEPAUTENbHEICE MW OTPULATENBHBIE, COUHWUYHBIE, YACTHBIE W OO0IIHe,
YCJIOBHBIE;



BBISIBJIATh ~ MaTEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
OpOTHBOPeUHs B (aKkTaxX, MJAHHBIX, HAOJIIOJEHMSX W YTBEP:KAECHHUSIX,
npeaaraTe KPUTEPUU IS BBISIBJICHHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JenaTh BBIBOJBI C HCHOJbL30BAHUEM 3aKOHOB JIOTMKH, JAETyKTHBHBIX H
UHAYKTUBHBIX YMO3AKJTOUSHUH, YMO3AKJIFOUEHUHN MO aHAIOTHY,

pa3bupaTh OOKA3ATENBCTBA MATEMATHUECKUX YTBEPKIACHUH (TIpPAMBIEC H OT
NPOTHBHOIO), MPOBOAUTE CAMOCTOSATEILHO HECIOKHBIE J0Ka3aTelbCTBa
MaTeMaTH4ecKux (DaKTOB, BBICTPAHBATh aPryMEHTAIMIO, MPUBOIUTH
IpUMEpPHl H KOHTPIPHMEPBI, 0OOCHOBBIBATE COOCTBEHHBIC PACCYKICHHS;
BBIOMpPATL crocod peineHus: yueOHOW 3a7aud (CPaBHHBATE HECKOJIBKO
BAPUAHTOBR pEIlIEHHs, BBHIOUpPATh HauOoliee TOAXONSIIUN C YUYETOM
CaAMOCTOSATENIEHO BBIIETICHHBIX KPUTEPHEB).

Ba3oBbie HCCIea0BATEILCKHE JeHCTBHA:

HCIOJIb30BATh BOMPOCHI KaK MCCIIEI0BATENLCKUNH HWHCTPYMEHT MO3HAHWS,
(bOpMyIMPOBATE BOMPOCH, (DHKCUPYIOIIHE MPOTHBOPEUHE, MNPODJIEMY,
CAMOCTOATENIFHO YCTAHABJIHMBATE KMCKOMOE M JaHHOe, (OPMHPOBATE
TMIOTE3Y, APTyMEHTHPOBATE CBOKO TIO3UITHIO, MHEHHE;

OPOBOJIUTE MO CAMOCTOSATENHHO COCTABJIEHHOMY ILJIAHY HECIOXKHBIN
3KCIEPUMEHT, HeOOBINOe HCCIEIOBAHNE IO YCTAHOBJICHHIO OCOOCHHOCTEH
MAaTeMATHYECKOr0 OOBEKTA, 3ABHCHMOCTEH OOBEKTOR MEKY COOOI,
CaMOCTOATEIEHO (hOPMYJIMPOBATE OOOOINEHHS M BBIBOABI MO PE3yJbTATAM
NPOBENEHHOTO HAOMIOAEHUS, HWCCIEAOBAHMS, OLICHUBATH JOCTOBEPHOCTH
NOJIyYeHHBIX PE3YyJIbTATOB, BEIBOAOB U 0000ILEHHMI

NPOrHO3UPOBATE BO3MOJKHOE PA3BUTHE MPOIECCA, a TaKXKe BBIJBHUIAThH
NPEANOJIOKEHUS O €r0 PA3BUTUH B HOBBIX YCJIOBHSIX.

Padora ¢ uadopmanueii:

BBISIBJIATh HENOCTATOYHOCTh M H30BITOYHOCTH HH(MOPMAIIMU, JAHHBIX,
HEOOXOMUMBIX JJIs PEIIeHHs 3aa1H;

BLIOWpPATh, AHAJTH3UPOBATE, CHCTEMATH3HPOBATE H HHTEPHPETHPOBATH
HHOOPMALIMIO PA3IMYHBIX BUAOB H (POpM IpeacTaBiIeHHs,

BbIOMpPATL (hOpPMY MpeNCTaBieHUs WHGOPMAIMA U  UJUTFOCTPHPOBATH
peraemMble 3amaydl  CXEMaMH, aUarpaMMaMH, HWHOH Tpadukoil HU HuX
KOMOMHALMAMU,

OLIEHMBATL HAJEKHOCTE HMH(POPMALUM MO KPUTEPHUSM, MPENIOKEHHbIM
YUHTENEM UITH CHOPMYITHPOBAHHBIM CAMOCTOSITENTBHO.

KomMmyHHKATHBHEBIE YHHBEPCAIbLHBIE YUeOHbIE JefiCTBHS:

BOCIIpDMHHUMATE H (bOpMy.]'II/IpOBaTL CyY>KOEHHA B COOTBETCTBUU C YCIOBHAMHA
H OEIAMHA O6H_IeHI/IH, SCHO, TOUHO, I'PAMOTHO BLIPAXKATh CBOIO TOUKY 3PCHHA



B YCTHBIX M INHCBEMEHHLIX TEKCTaX, JaBdThb MOACHEHHA IO XOAY PCLICHHA
3a71aud, KOMMEHTHPOBATE MOJYUYCHHBIN PE3YyNbTAT,

B XO4e 00CYKIEHHs 3aJaBaTh BOMPOCH MO CYIUECTBY OOCYKAAEMON TEMBI,
HpO6HeMbI, pemaeMoﬁ 3aa4i, BBICKA3BIBATE MACH, HALICJICHHEIC HAa INOHCK
peLIeHHs], COMOCTABIATL CBOM CYXXKACHHA C CYXXOEGHUAMH JPYrux
VUYACTHUKOB IUAJIOTa, OOHAPY)KUBATh pa3iMdue H CXOACTBO IO3HIIHI, B
KOPpeKTHO#H (opMme (GOpMyTHPOBATE PA3HOTIACHS, CBOW BO3PAKEHHSI,
npeacTaBJIsITh PE3YIbLTATLI pPEIICHUA 3aJauvui, JKCIIEPUMEHTA,
HCCJICIOBAHUS, TTPOSKTA, CAMOCTOATEIIFHO BHIONPATh (DOPMAT BBICTYILJICHUS
C YYETOM 33724 MPE3CHTALNHA H OCOOEHHOCTEN ay AUTOPHH;

NOHHUMATE U KUCIIOJB30BATE NPEUMYIIECTBA KOM&HHHOﬁ u HHHHBHZ{yaHLHOﬁ
pabOoTHI MPHU pelleHHH Y4eOHBIX MATEMATHUECKUX 3aad,

NPpUHUMATE LECJIb COBMECTHOH ACATCIIBHOCTH, IJIAHHUPOBATE OPraHU3aAllHIO
COBMECTHOH pabOThI, pacupeneisTh BuApl padoOT, HOOroBapHUBATHCH,
00CcyKmaTh mpornecc U pe3yastat padoTel, 0000IaTE MHEHHS HECKOIBKUX
JIOOeH,

y4acTBOBaTH B TIpynnoBeix ¢Gopmax pabotel (0OCykaeHus, oOMeH
MHEHHUSIMH, MO3TOBbI€ IIITYPMbI W JPYTHE), BHITIOJHATE CBOKO YaCTh pabOThI
H KOODOWHHMPOBATH CBOM MHEHCTBHSA C OPYTHMH WIEHAMH KOMAaHJEI,
OLICHHBATE KAYE€CTBO CBOEro BKJAZa B ODLIMH MPOAYKT MO KPUTEPHSIM,
c(hOopMyIHPOBAHHBIM YUACTHHKAMM B3aHUMOJIEH CTBHS.

PerynsaTHBHBIE yHHBEPCAJIbHBbIE YUeOHbIE AeHCTBHSA

Camoopranuzanus:

CAMOCTOSATENIEHO COCTABJISITE IJIAH, AJITOPHTM PeIIeHHus 3amaud (WM ero
4acTh), BBIOMPATh CMOCOD pELUEHHS ¢ YYETOM HMEKOLHXCS PEeCypCcOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BAPHAHTHI PEIICHUH C YIETOM HOBOH HH(OPMALIHH.

CaMOKOHTpPOJIb, SMOIMOHAIbHBIH HHTEJLIEKT:

BJIAJIETh CIIOCO0AMM CAMOITPOBEPKH, CAMOKOHTPOJIS MPOILIECCa U Pe3yJIbTaTa
peLICHUs] MAaTEMATHUECKON 3a/1auu;

nopeaBuacTs TPYAHOCTH, KOTOPBIC MOTI'YT BOSHHKHYTE ITPH PCIICHHH 3a4a4H,
BHOCHTE KOPPEKTHBEI B ACATCIBEHOCTE Ha OCHOBE HOBLIX O6CTOHT6J'ILCTB,
HalIEHHBIX OMIMOOK, BhIABJIEHHBIX TPYIHOCTEIH,

OLICHHUBATb COOTBETCTBHE PE3YJIbTAaTa NCATEIbHOCTH MOCTARICHHON LICTH U
YCIIOBHSIM, 06BHCHHTB OPpUYHUHBI OOCTHXKCHHA HWJIH HCOOCTHUXKCHHA LCIIH,
HAXOJIUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



NMPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenus B 7 Kjacce OOYYAIOIIMHICA MOJYyYUT CIEOAYIOIIHE
MpeaMEeTHEIE PE3YIIbTATHI:

Pacno3HaBaTh HM3y4UEHHBIE T'€OMETPUYECKHE (HUIYPhI, ONPENENaTh HX
B3AMMHOE PACHONIOKEHHUE, H300pakaTh TreoMeTpUYecKkue (OUTYPBI, BEHIMOIHSITEH
YepPTeXKH IO YCJOBHKO 3amaud. M3MmepsATe JWHEHHBIE W YIJIOBBIE BEJIMYHHBL
Pemrats 3ay1aun Ha BBRIUKCIIEHUE JIJTHH OTPE3KOB U BEJTMYNH YTJIOB.

Henate TpyOyHO OIIEHKY JHHEHHBIX W YIVIOBBIX BEJIWYHH TIPEAMETOB B
peasibHOW JKHM3HH, PasMepoOB MPUPOAHBIX 00bekTOB. Paznmuuarh pasmepel 3THX
OOBEKTOB 110 MOPAAKY BETHUUHBI.

CTpouThb YEPTEKH K FEOMETPHUSCKUM 3a1auaM.

ITone3oBaThCSIT TPH3HAKAMH PABEHCTBA TPEYTrOJBHHKOB, HCIOIb30BATE
MPU3HAKK U CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPH PEIIEHUH 3a/1a4.

[IpoBOUTE JOTUYECKUE PACCYKIAEHUS C HUCMOJIB30BAHUEM T€OMETPUUECKHX
TEOpEM.

[Tone3oBaThCsl MpHU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTONBEHUKOB,
CBOWNCTBOM  MeAWaHBI, NPOBEAEHHOW K  THUIOTEHy3e  MNPSIMOYTOJILHOTO
TPEYTrOJbHUKA, B PEIICHHH M'€OMETPUIESCKUX 3a1ad.

Onpenensats napasiebHOCTb NMPAMBIX C IOMOLIBI) YIJIOB, KOTOpBIE 00pa3yer
¢ HUMH cekyias. OnpeaensaTs MapajjenbHOCTE MPSIMBIX C MMOMOINBIO PaBEHCTBA
PACCTOSIHUI OT TOYEK OJHON MPSIMON IO TOUEK NPYrOd MPSAMOM,

Pemrate 3amaun Ha KieTdaTton Oymare.

[IpoBOAMTE BLIYKMCIEHWUS W HAXOAUTh YUCJIOBbIE M OyKBEHHbIE 3HAUEHUS
VIJIOB B TEOMETPHUECKUX 3aJauax C HCHOJb30BAHUEM CyMMbI  VIJIOB
TPEYrOJEHUKOB W MHOTOYTOJIBHHKOB, CBOHCTB VIJIOB, OOpa3OBaHHBIX MPH
MepeceueHny JBYX MapalUleNbHEIX TPsAMBIX cekyileidl. Pemate npaxtuueckue
3a/1a4d Ha HAXOXKIEHUE YTJIOB.

Brnanets mOHATHEM TEOMETPHUYSCKOrO MeECTa TOUCK. YMETh OIpPenesaTh
OHCCEKTPUCY yIJia U CePEAVHHBINA MEePIEeHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKUE
MecTa TOUEK.

OopMyTUPOBATE OMpenesieHHs] OKPYKHOCTH H KPyra, XOpAbl U JHaMeTpa
OKPYZKHOCTH, TIOJB30BATECS X CBOHCTBAMHU. Y METh MPUMEHSATE 3TH CBOUCTBA IPH
pelieHun 3a1aq.

Brnanets moHsITHEM ONMUCAHHOW OKOJIO TPEYTOJIBHUKA OKPY>KHOCTH, YMEThb
HaxomuTh e¢ neHtp. Ilonp3oBaThest pakTaMH O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYroJbHUKA TEPECeKalOTCs B OJHOW TOUKE, W O TOM, 4YTO CepeHHBIe
TePIEeHIUKYJISIPBl K CTOPOHAM TPEYTOJIEHUKA TIEPECEeKArOTCs B OJTHON TOUKE.

Brnanets moHATHEM KacaTeIbHOH K OKPY/KHOCTH, MOJB30BATHCSI TEOPEMOH O
MEePIECHINKYJISIPHOCTH KACATEIIEHON U paagnyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.



[Tonk3oBaThCS TPOCTEUIITMME FeOMETPUUECKUMHU HEPABEHCTBAMU, TTOHUMATh
UX NPAKTUUYCCKUHA CMBIC]I.

ITpoBODNTE OCHOBHBIE T€OMETPUUCCKUE ITOCTPOCHHS! C MIOMOILIEBIO LIAPKYJISI A
JIMHEUKH.

K xoHumy oOyueHus B 8 kJjacce o0ydarOIMHACS MOJYYUT CIASAYIOLIHE
MpeaMETHEIC Pe3YIIbTaThI:

Pacno3znaBaTe OCHOBHBIE BHUJbI YETBHIPEXYTONBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPHU PENIEHUH MeOMETPHUYECKUX 3a1au.

[IpumeHsATE CBOHCTBA TOUYKH MEpPECEUCHHS MEIHAaH TPEYroJNIbHUKA (LeHTpa
MAacc) B pELIeHHH 3a0a4.

Brnanerts monsTHEM CcpenHell NTMHWU TPEYTOJBHUKA W TPaNelun, MPUMEHSTh
WX CBONCTBA MpPH pPELIEHHH reoMeTpuueckunx 3agad. llomp3oBathbCcs Teopemoi
(dajteca 1 TEOPEMON O MPONOPLHOHAIBHBIX OTPE3KAX, IIPUMEHSTh UX IJIsSI PELICHUSI
MPaKTHYECKUX 3a/1ad.

ITpumensTe npuzHaku NOA00US TPEYrOJBHUKOB B PELICHHH IEOMETPHUISCKUX
3amad.

[Tone3oBathest Teopemoii [ludaropa ayis peleHuss T'E€OMETPUYECKUX H
npakTadeckux 3amad. CTpOWTh MaTeMaTUUECKYI0 MOJENh B MPAKTHYECKHUX
3a1adax, CaMOCTOSATEIBEHO JIeaTh YePTEK U HAXOOUTh COOTBETCTRYIOIIUE JTHHEL.

Bnanetr mnoHsATHSMH CHHyCa, KOCHHyCA M TaHI€HCA OCTPOro yrija
MPAMOYTOJIEHOTO TpeyroibHUKA. [10Mb30BaTECS ATUMM TOHATUSMU IS PEIIeHUs
MPaKTHYECKUX 3aaad.

Beruucisate (pasandHeIME COCO0AMH) MJIOLIAAL TPEYTOJbHUKA M ILIOLIAIH
MHOTOYTOJbHBIX  (UTyp (MOJB3ysCh, TIJe HEOOXOIUMO, KaJIbKYJISTOPOM).
[IpumeHsITH MOTYUYEHHBIE YMEHHS B MPAKTHUYECKHAX 33a9ax.

Brnanets NOHATHUAMH BIOHCAHHOTO M LEHTPAJIBHOIO YIJIA, HUCHOJIb30BATH
TEOPEMBI O BIUCAHHBIX YIJIaX, YINIax MEXKIy XOpJaMHu (CEeKYLIUMU) H yIile MEXKIY
KACaTEIbHOU U XOPJIOW MPH PELIEHUH F€OMETPHUYECKUX 3a/1aY.

Brnanets mOHATHEM ONHMCAHHOTO YETHIPEXYTOJBHUKA, MPHMEHSTH CBOICTBA
ONMHMCAHHOTO YETHIPEXYTOJIEHUKA MPH PELISHUH 3a/1a4.

[IpuMmenHsTH TMOMyUYEeHHBIE 3HAHHWS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJENHU JUIs 3aa4 PEabHON JKH3HU U MMPOBOUTE COOTBETCTBYIOIHE BHIYMCICHMS
C MNpUMEHeHHeM nonodus U TPUrOHOMETpPuUH (MOJIB3YSCh, I'Ie HEOOXOAHMO,
KaJTbKYJIITOPOM ).

K xoHumy oOyueHus B 9 kjacce o0ydalOIMHACS MOJYYUT CIEAYIOIIHE
MpeaMETHEIC Pe3YIIbTaThI:

3HATE TPUrOHOMETpUUeCKHe (YHKIMH OCTPBIX YIJIOB, HAXOIUTh C HX
MOMOIIBIO PA3JIUUHbIE 3JIEMEHThI MPSIMOYTOJIBHOTO TPEYrojbHUKA («peleHue



MPSAMOYTOJIHBIX TPEYTONBHUKOBY). HaxoauTk (¢ MOMOIIBIO KaJbKYIATOPA) AJTUHBI
Y YIJIBI 7151 HeTAOJIMUHBIX 3HAYCHUH.

ITone3oBatbest popMynaMu IPUBEACHUS U OCHOBHBIM TPHIOHOMETPHUECKHM
TOXKJIECTBOM JIJIi HAXOXKJIEHWUS COOTHOIIEHWH MEXKIy TPHUTOHOMETPUUECKHMH
BEJIMUHHAMM,

Hcnonar30BaTh TEOpEMEBI CHHYCOB H KOCHHYCOB IJIS HAXOKACHHUS PA3THIHBIX
JJIEMEHTOB TPEYrojbHUKA («pellleHne TPeyroJlbHUKOBY), MPUMEHATh HX MpPU
pelIeH N FeOMETPUUECKUX 3a]1au.

Brnamets momsTHAMH — mpeoOpa3oBaHUS  TOAOOHSA, COOTBETCTBEHHBIX
anemeHnToB nono0HeIX Guryp. Ilons30BaTeCa cBOMCTBAME NOAO0OMS MPOM3BOIBHBIX
Gburyp, yMmeTh BBIUHCISATH JUIMHBI W HAXOAWTh YIJbl y TOAODHBIX (HIYP.
[IpumeHsATH CBOMCTBA MOAOOMS B MPAKTHYECKHX 3aJadax. YMEThb MNPHBOIUTH
MpUMEPBI NOA0OHBIX (PUTYP B OKPYHKAKOLIEM MUDE.

[Tonb3oBaThest TEOpEMaMU O MPOU3BENAEHUH OTPE3KOB XOP/I, O TPOU3BENEHUH
OTPE3KOB CEKYILIUX, O KBa/IpaTe KacaTEILHOM,

[Tonp3oBaThbCsl BEKTOPAMH, MOHHMATH HX TeOMETPHYESCKHH W (PU3HUSCKUAN
CMBICII, TPUMEHSATE WX B pElIeHUH T'€OMETPHYECKHX U (PU3UYecKux 3a1ad.
[IpuMeHsTh cKaNsIpHOE TPOU3BENEHHE BEKTOPOB [IJIs1 HAXOXKAEHHS AJTUH U YTJIOB.

[Tonp3oBaThCsT METOOOM KOOPAWHAT HA IUIOCKOCTH, NPHUMEHSITH €ro B
pELIeHHH FeOMETPUUSCKUX U MPAKTHYECKHX 3a0a4.

Brnanets NOHATHAMEH MPAaBUJILHOIO MHOTOYTOJIbHHKA, JJIHHBI OKPY>KHOCTH,
JUTHHBI AYTH OKPYKHOCTH W PAJIMAHHON MEpPbI yriia, YMETh BBIYHCIATH IO b
Kpyra u ero Jacreil. [IpuMeHsITh MOydeHHBIE YMEHUS B IPAKTHYECKUX 3a0a4ax.

Haxomute ocu (WM ILEHTPhI) CUMMETpUH (PHUryp, NPUMEHSTh BUMKEHHS
MJIOCKOCTH B MPOCTEHIINX CIyYasx.

[IpuMeHATE MONyYEHHBIE 3HAHHUS HA MPAKTHKE — CTPOHTH MATEMATHUYCCKHE
MOJIeNTH JIJIs 3a/1a4 PeaIbHON JKU3HHU U MPOBOJIUTH COOTBETCTBYIOIHE BHIYMCIIEHHS
C MpPUMEHEHUEM MOJ00UsS W TPUTOHOMETPUUECKHX (QYHKIMEA (MTOJB3YSACH, T/Ie
He0OXOIUMO, KATBKYJIATOPOM).



TEMATUYECKOE IVIAHUPOBAHUWE
7 KJIIACC

HaumenoBanue

Ne
Pa3ae/ioB v TEM

n/n Koan4gecTBo 4aC0oB
MPOrPaMMbI

[Tpocreiinme reOMETPHUECKHE (PUTYPBI U HX
CBOMCTBA. M3MepeHne reOMeTpHYCCKUX
BCJIMYHH

TpeyroasHuKu

[TapannenbHbIc IPAMBIC, CYMMA YTJIOB
TPEYTOIbHUKA

Oxkpy>KHOCTb U KpyT. ['eoMeTpHUECKHE
MOCTPOCHHUA

[ToBTopeHue, 0000MCHUEC 3SHAHIMI

OBLIEE KOJJMYECTBO YACOB I10 I[TPOTPAMME

JIEKTPOHHBIE
(uudporbie)
o0paszoBare/IbHBIC
pecypchbl
K
Beero OHTPOJILHBIE
padoThI
15 1
11
22 2
16 1
4
68 4

IIpakTinueckne
padoThI

bubmoreka LIOK
https://m.edsoo.ru/7f415e2e

bubmmoteka LIOK
https://m.edsoo.ru/7f415¢2¢e

bubmoreka LIOK
https://m.edsoo.ru/7f415¢2e

bubmoreka LIOK
https://m.edsoo.ru/7f415¢2¢e

bubmoreka LIOK
https://m.edsoo.ru/7f415¢2e




8 KUIIACC

KosmuecrBo yacon IR TPOHHBIE
HaumenoBanue pasjiesio H TemM dpossIe
Ne ii/m P Konrposmubie  Ilpakrumueckue (1uschp )
NPOr paMMBbI Bcero o0pasoBare/ibHbIE
padoThI padoThI
pecypcnbl
Budmotexa ITOK
YeThIpEXYTOIBHUKH 13 2
TPexy htips://m.edsoo.ru/7f417e18
ITnomane. HaxoxkaeHue maomaaen 12 bubmuorexa LIOK
TPEYTOJbHUKOB H MHOTOYTOJIbHBIX (PUTYD. https://m.edsoo.ru/7f417e18
b
Teopema [Tudaropa 6 1 uomorexa [IOK

https://m.edsoo.ru/7f417e18

Teopema ®aneca u TeopeMa o
MPOTIOPLUHOHATBHBIX OTPE3KAX, MOAOOHEIC 15 1
TpeyroasHuky. I ltomaau nogo0HbIX (pUryp

bubmoreka LHOK
https://m.edsoo.ru/7f417e18

Hauana tpuronomeTpuu 6

YTasl B OKPYKHOCTH. BIUCAHHEIE H

OTHMCAHHBIE YCTHIPEXYTOTbHHKH. 12 1 1 bubmiorexa LIOK
KacarenpHble K OKpys;kHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYIKHOCTEH

. b
IToBTOpeHUE, 0000ICHUE 3HAHUN 4 uosmorera HOK

htips://m.edsoo.ru/7f417e18

OBLIEE KOJIMUECTBO YACOB I10 ITPOTPAMME 68 4 2



9 KJIACC

Ne i/

HanmenoBanue pasjie/ioB u TemM
MPOrp aMMbI

Tpuronomerpus. TeopeMbl KOCHHYCOB H
CHHYCOB. Pemenue TpeyroIbHHKOB

[Tpeobpazopanue moaoous. MeTpuyucckue
COOTHOTIECHHUS B OKPYKHOCTH

Bexropsl

JexkapToBbl KOOPAHHATHL HA IUIOCKOCTH

[TpaBunbHBIC MHOTOYTOIBHUKH. JlTHHA
OKPY>KHOCTH U TIJIOINATb KPyTa.
BrraucneHue naomanei

JIBHKEHIA TITOCKOCTH

[TosTOpeHue, 0000IEHHE, CHCTEMATH AL
3HAHHUH

OBLIEE KOJIMUECTBO YACOB I10 ITPOTPAMME

Koan4uecTBo uyacos

Bceero

19

14

10

68

KonTposmnnie
paGoThI

IIpakTH4yeckue
paGoThI

JJIeKTPOHHBIE
(im¢posrie)
o0pasoBare/ibHbIE

pecypesl

bubmoreka LIOK
https://m.edsoo.ru/7f41al2¢

budbmoreka LIOK
https://m.edsoo.ru/7f41al2¢

bubmoreka LIOK
https://m.edsoo.ru/7f41al2¢

bubmoreka LIOK
https://m.edsooc.ru/7f41al2¢c

budbmoreka LIOK
https://m.edsoo.ru/7f41al2¢

butmotexa [IOK
https://m.edsoo.ru/7f41al2¢

bubmoreka LIOK
https://m.edsooc.ru/7f41al2¢c




IMOYPOUYHOE IVIAHUPOBAHUME

7 KJIIACC

Ne n/n

10
11
12
13

Tema ypoxa

[IpocTeiiimme reOMCTPHYCCKHE OOBCKTHI:
TOUKA, MPAMAs, OTPE30K, Y.

MHOroyroasHHK, J0MaHasA
H3Mepenue oTpe3koB. M3MepeHne yrios
CraproBasi AMATHOCTHKA

AHamn3 cTapTOBOH AMATHOCTHKH.
H3MepeHHE THHCIHBIX H YTTIOBBIX
BCJIMYIHH, BEIYUCIICHHE OTPC3KOB H YIJIOB

H3MepeHue THHEHHBIX U YIJIOBBIX
BCJIMYUH, BBIUUCJICHUE OTPS3KOB U YIJIOB

H3MepeHne THHEHHBIX U YTIOBBIX
BCJIHYMH, BBIMUCJICHHE OTPE3KOB U YIJIOB

[ToHATHE O PABHBIX TPEYTOIBHUKAX H
MEPBAMHBIC MPEICTABICHHUA O PABHBIX

(purypax
[Nepumerp u mnowaae (puryp,
COCTABJICHHBIX M3 MPAMOYIOJIbHUKOB

CME)KHBIC U BEPTHKATIBHBIC YIJIBI
CMC)KHBIC H BCPTHKAIBHBIC YTJIBI
CMC)KHBIC W BCPTHKATBHBIC YTIIBI

CMEKHBIE U BEPTHKAIbHBIE YTJIbI

Bceero

—_—

Kommgecrro uacos

Konrpoabusbie
padoThI

pakrnueckue
padoTsI

Hara
U3yYEHUs



14
15
16

17

18

19

20

21

22

23

24

25
26

27

28

CMEKHBIE U BEPTHKAIBHBIC YTJIbI
CMC)KHBIC H BCPTHKAIBHBIC YTJIBI
TpeyroasHUK. BUIBI TPEYTOIBHUKOB
Menuanbl, OHCCEKTPUCHI H BBICOTBI
TPEYTOJIBHUKA, UX CBOMCTBA

Menuanbl, OUCCEKTPUCHI H BBICOTBI
TPEYTOJIbHUKA, X CBOMCTBA
PaBHOOEApeHHBIH 1 PABHOCTOPOHHHMN
TPEYTOJIbHUKA

CpoiicTBa U MPU3HAKU PABHOOCIPCHHOTO
TPEYTO/IHUKA.

CpoiicTBa U MPU3HAKH PAaBHOOCIPSCHHOTO
TPEYTOTbHHKA.

[lepBeIii MPU3HAK PABCHCTBA
TPEYTOJIbHHKOB

Bropoii npu3HaK paBeHCTBa
TPEYTOJIbHUKOB

TpeTuii NpA3HAK PABEHCTBA
TPEYTOJIbHUKOB

Tpu mpu3HAKa paBCHCTBA TPEYTOIbHHKOB.
[TpakTrueckas padora "TpeyroibHUKH"
[NapanneabHbIC pAMBIC. YTIIBI,

00pa30BaHHBIC MPHU MEPECCUCHUH
MAPAJICTLHBIX TPAMBIX CEKYILCH

[TapanneabHbIC TPSIMBIE. YTIIBI,
00pa30BaHHbIC IIPU MEPECCUCHHHI
MAPAJUICIEHBIX MPAMBIX CCKYILCH



29

30

31
32
33
34
35

36

37

38
39
40
41

42

43

44

45

46

47

AJIMUHHCTpPaTHBHAA KOHTPOJIbHAA padoTa

AHATH3 AIMHHACTPATHBHOH KOHTPOJIBHOH
padoTsl. [IpH3HAKH NAPATUICTBHOCTH ABYX
MPAMBIX

[Ipu3HAKY MapaTIeTbHOCTH ABYX MPSIMBIX
[Tpu3HAKHM MapanaeIbHOCTH JBYX MPSIMBIX
AxcuoMa napannenbHbIX MPSMBIX
CpoiicTBa napasuie/IbHBIX MPAMBIX
CpoiicTBa mapa e IbHBIX TPAMBIX

KonrtpoasHas padora Nel. "TlapannensHblie
npsaMbIc”

Anamn3 koHTpoIbHOH paboTel. Cymma
YIJIOB TPEYTOIbHHUKA

CyMMa yIJIOB TPEYTO/IbHHKA
CyMMa yTJI0B TPSYTOJIBHHKA
BHCIIHHE YIITBI TPCYTOTBHIKA
BHeEIH#UE YIIIBI TPEYTOJIbHUKA

COOTHOIICHHS MEXKIY CTOPOHAMH U
YIJIAMH TPCYTOJIbHAKA

HepaseHCTBO TPEyroasHHKA

HexkoTopsie CBOHCTBA MPAMOYTOIBHBIX
TPEYTOIbHHUKOB

CBOiiCTBO MEAHAHBI IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K THITOTEHY3E
[1pAMOYTOIBHBINA TPEYTONBHHK C YIJIOM B
30°

[IpAMOYTOIBHBIN TPEYTOJIBHHUK C YIJIOM B

—_— = e

— e



48

49

50

51
52
53
54
55
56

57

58

59

60
61

62

63
64

30°
[Tpu3Haku paBEHCTBA MPAMOYTOIBHBIX
TPEYTOJILHUKOB

OKpY>KHOCTD, XOPABI H THAMETP, UX
CBOMCTBA

OKpY>KHOCTb, XOPABI U TUAMETP, UX
CBOWCTBA

KacarenpHas K OKPY;KHOCTH
OKpY>KHOCTb, BIIMCAHHAA B YIOJI
OKpY’KHOCTb, BITHCAHHAS B YTOT
ITonarue o I'MT, nmpumeHeHHE B 3a1a4ax
[Tonsarue o 'MT, npumeHeHHE B 3a0a4ax
Hrorosas koHTpOIbHAs padoTa

AHaH3 HTOrOBOH KOHTPOJIBHOI PAabOTHI.
buccexTpuca u cepeIuHHBIN
NCPTICHIAKY JBIP KaK TCOMCTPHUCCKHC
MECTa TOUCK

OKpY’KHOCTb, OTIHCAHHAS OKOJIO
TPEYTOTbHUKA

OKpY>KHOCTb, OTIMCAHHASL OKOJIO
TPEYTOJIBbHUKA

OKpy>KHOCTD, BIIHCAHHASA B TPSYTOJIbHHK
OKpy>KHOCTb, BIUCAHHAA B TPSYTOIBHUK

[TpakTuieckas padota "OxpyKHOCTH U
Kpyr. ['eoMeTpHUCCKUE MOCTPOCHUA"

[TpocTelinme 331241 HA MOCTPOCHHE

[1pocTeHnmme 3a0a41 HA MOCTPOCHHE

= e e e e



65

66

67

68

OBLIEE KOJIMUECTBO YACOB I10 ITPOTPAMME

[ToeropeHuc u 0000MECHHE 3HAHHI
OCHOBHBIX MOHATHH U METOAOB Kypca 7
KJacca

[ToBTOpeHUE M 00OOIICHUE 3HAHUIN
OCHOBHBIX MOHATHI U METOAOB Kypca 7
Kjacca

[ToBTOpcHUE M 0OOOMICHHUE 3SHAHUHN
OCHOBHBIX MOHATHI U METOAOB Kypca 7
Kjacca

[ToBTOpcHUE M 0OOOMICHHUE 3SHAHUHN
OCHOBHBIX MOHATHI U METOAOB Kypca 7
KJacca
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8 KUIIACC

Koan4uecTBo uyacos

Ne Hara
Tema ypora KourpoabsHbie MpakTuveckne
n/n Bcero H3VICHUS
padoThI padoThI

1 MHOTOYTOJIBHHKH 1

2 [Tapannenorpamm, ero NpU3HAKK U CBOMCTBA 1

3 [TapannenorpaMM, €ro NPU3HAKA H CBOMCTBA 1

4 CraproBas AMATHOCTHKA 1

AHamM3 CTapTOBOMl AMATHOCTHKH. YacTHbIC
5 CAyYau Napauiea0rpaMMoB (IPSIMOYTOIbHHK, 1 1
pOMO, KBaapar), X MPHU3HAKH U CBOHCTBA

YacTHbIC CIy4au mapaLieIorpaMMoB

6 (IpsIMOYTONIBHEK, PpOMO, KBAIPAaT), UX 1
MPHU3HAKH U CBOHCTBA
YacTHbIC CAy4an MapaicIorPaMMOB

7 (IPAMOYTOJBHHUK, POMO, KBAIPAT), UX 1
MIPU3HAKYA U CBOICTBA

Tpanenus 1

9 PaBHOOOKAs 1 MPAMOYTOIbHAS TPANELIHH 1

10 PaBHOOOKAs U MPAMOYTOIbHAS TPANCLIHU 1

11 Mertoa yABOCHHS MCIHAHBI 1

12 LleHTpampHad CHMMCTPHA 1

13 KontpombsHas padota Nel. ! 1
"JeThIpEXYrOJbHUKH"

14 AHanu3 KOHTPOILHOI paboThl. CBOHCTBA !

IJI0IIAACH TeOMETPHUYECKUX (PUTYD



15
16
17
18
19
20
21
22
23

24

25
26
27
28
29
30

31

32
33
34

35

36

[Inomaae KBagpara, MPsAMOYIOJIbHHKA
[1momaae mapamweIorpaMmMa
[Inomane mapaxieaorpaMma
[Tnomaas pomba

[1momwane TpEyroabHUKA

[1nomaae TPEYTOIBHUKA

[Inomane Tpaneuuu

[Tnomane Tpaneuuu

[Tnomaau guryp Ha K1eTHaTOM OyMare

Pemenue 3amad ¢ OMOIIBK METOIA
BCIIOMOTATCIIFHOM IIJTOIMATH

Brrmicrienue mnomazneit CnoskHbIX GUryp
Teopema [Mudaropa

Teopema [Mudaropa

Teopema, oOparras Teopeme [ugaropa
Tecopema, odparras Teopeme [Tugaropa
AIMUHHCTPATHBHAS KOHTPOJIBHAA padoTa

AHanu3 aIMUHHUCTPATHBHOU KOHTPOJILHOI
pabotel. Teopema ITudaropa u ee
MPHMCHCHHE

[IponopurOHATBHBIE OTPE3KU
I1ponoOpUHMOHATBHEIC OTPE3KH
[ToroOHBIC TPEYTOTBHUKH

OTHOILLIEHKE TUIOMAIEHA TOI00OHBIX
TPEYTOJLHUKOB

Teopema ®aneca u Teopema o

) TG S sy
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— b ek ek



37
38
39
40
41
42

43

44
45

46

47

48

49

50

IIPONMOPLUHOHAIBHBIX OTPE3KAX
[lepsslii mpu3HAK MOA0OHA TPEYTOJBHUKOB
Bropoii mpu3Hak mogxo00us1 TPEYTOTbHHKOB

TpeTuit mpu3HaK MoI0OUs TPEYTOIBHHKOB

CpeaHsst TUHUS TPEYTOJIbHUKA

Tpaneuus, € CPEIHAA THHAL

LleHTp Macc B TPEYTOJIBHHKE

[TpuMeHeHHEe OO0 IPH PEILEHUH
MPAKTHYECKUX 3a0a4

3212[3‘11/1 C NMPAKTHYICCKHUM COACPKAHUCM
33,1[3‘11/1 C MPAKTHYICCKHM COICPKaHUCM

[Tpakruieckas padora "TlogodHbIe
TPEYTOJIbLHUKH"

OmpeneacHne TPHrOHOMETPHUSCKUAX
(D)YHKIIHH OCTPOTO VT4 IPIMOYTOIBHOTO
TPEYTONLHAKA, TPHTOHOMETPHUCCKHC
COOTHOMICHHS B IPSMOYTOTEHOM
TPEYTOJIbHUKE

OmpeneneHue TPUrOHOMETPHUECKUX
(DYHKIIHH OCTPOTO VT2 MPSIMOYTOIBHOTO
TPEYTOJLHUKA, TPHTOHOMETPHUCCKHE
COOTHONICHHS B MPAMOYTOITEHOM
TPEYTOJLHAKE

3HAUCHHS CHHYCA, KOCHHYCA W TAHTCHCA I
yraos 307, 45°, 60°

3HAYCHHS CHHYCA, KOCHHYCA U TAHTCHCA I
yrios 30°, 45°, 60~

—_— e e et e



51
52
53

54

55

56

57

58

59

60

61

62

63

64

65

66

OCHOBHOE TPHTOHOMETPHUCCKOE TOXKICCTBO
OCHOBHOC TPHTOHOMCTPHUCCKOC TOKIACCTBO
OKpY»KHOCTb, KACATCIBHBIC H CCKYTIHC

BrnucaHHbIE U NEHTPATBHBIE YITIBL, YTOT
MEKIY KACATENbHON M XOpAOH

BrucaHHBIC W NEHTPAIBHBIC YIIBL, YTOIT
MEKIY KACaTCIbHOH M XOpAOH

BrnucaHHbIC H LEHTPATBHBIC VIUIBL, YTOJI
MEXAY KacaTeNbHOM B XOpAOH

Hrorosas koHTpOIbHAA padoTa

AHamH3 UTOTOBOI KOHTPOJILHOM PAOOTHI.
VIas MOKTY XOPAAMH H CCKY IIAMH

VIl MEXKIY XOpAaMU U CEKYLIUMH
BnucanHbic H ONTHCAHHBIC
YETBHIPEXYTOILHHUKY, HX IPU3HAKH H CBOICTBA
BrniucaHHbIC 1 OMUCAHHBIC
YCTHIPEXYTOIBHUKH, HX MPH3HAKH H CBOHCTBA
BriucanHbic 1 OMUCAHHBIC
YCTHIPEXYTONLHUKY, HX TIPU3HAKH H CBOMCTBA
[TpumeHEeHHE CBONCTB BIIMCAHHBIX H
OTMHCAHHBIX YETHIPEXYTOJILHUKOB MPH
PEIICHUH TEOMETPHUECKUX 32124
B3auMHOE pacmonoKeHHE ABYX
OKPYKHOCTEH, 00IIME KacaTe/IbHbIC
[TpakTuueckas padora "OKpyKHOCTb.
BrucanHble U HEHTPATLHBIC YITIbL"

IToBTOpPEHUE OCHOBHBIX MOHATHI H METOA0B



KypcoB 7 H 8 K1accoB, 0000MCHUEC 3HAHHIA

IToBTOpPEHUE OCHOBHBIX MOHATHI H METOA0B

67 .
KypcoB 7 u 8 KIIACCOB, 0000ICHHE 3HAHUT

[TosTOpeHNE OCHOBHBIX TOHATHI U METOI0B

68 .
KypcoB 7 u 8 KIIaccoB, 000OIMCHHE 3HAHUT

OBIIEE KOJJMYECTBO YACOB I10 ITPOIT PAMME

68



9 KJIACC

n/n

13
14
15
16

17

18

Tema ypoka

OmpeneneHue TPUrOHOMETPHUECKUX
(pyHk1ui yrios ot 0° go 180°

OmpeaencHue TPHrOHOMETPHUECKUX
(yukiui yrios ot 0° go 180°

OopMy bl IPHBEACHHA
CraproBas AMATHOCTHKA

Anamm3 ctapToBoi AuarHocTuku. Teopema o
TUTOIIATH TPESYTOTBHAKA

Teopema CHHYCOB
Teopema CHHYCOB
Teopema CHHYCOB
TeopeMa KOCHHYCOB
TeopeMa KOCHHYCOB
Teopema KOCHHYCOB

HaxoskaeHue JIHH CTOPOH H BSJIHYHH YTJIOB
TPEYTOJIbHUKOB

Pemenue TpeyroapHUKOB
Pemenne TpeyroapHAKOB
Pemenune TpeyroapsHUKOB
Pemienne TpeyroibHUKOB

[TpakTHYECKOE TPUMECHEHUE TEOPEM CHHYCOB
U KOCHHYCOB

[TpakTHUECKOE MPHMEHEHHE TEOPEM CHHYCOB

Bceero

— e e e

S GHE G —'y

Koan4uecTBo uyacos

Konrpoabhsie
padoThI

paxkTuyeckne
padoThI

Jdara
H3YUeHUs



19

20

21

22

23

24

25

26

27

28

29

30
31

U KOCHHYCOB
KonrpomsHasa padora Nel. "Pemenne
TPEYTOJIbHUKOB"

AHam3 KOHTPoIbHOI pabotsl. [ToHsATHE O
PeOOPa30BAHHH TTOI00HS

COOTBETCTBEHHBIE 3JEMEHThI OIOOHBIX
(uryp

COOTBETCTBEHHBIE 3NEMEHThI OJOOHBIX
(uryp

TeopeMa 0 IPOU3BEACHUH OTPE3KOB XOP,
TEOpPEMa O MPOU3BEACHHUH OTPE3KOB CEKYIIHX,
TEOpPEMa O KBAIpaTe KacaTreiabHOU

Teopema 0 TPOHU3BEACHUHU OTPE3KOB XOPA,
TCOPCMA O MPOH3BCACHHH OTPC3KOB CCKYIIIHX,
TEOPEMA O KBAIPATE KACATCIABHOU

TeopeMa 0 IPOM3BEACHUH OTPE3KOB XOPJ,
TCOpPEMa O MPOU3BEACHUH OTPE3KOB CCKYIITHX,
TCOpPEMa O KBApaTe KacaTteiabHOMN
[TpumMeHEHHE TEOPEM B PEILICHUT
reOMETPHUECKUX 3a1a4

IlpuMeHEHHE TEOPEM B PCIICHUT
TEOMETPHUECKUX 3a0a4

Ompeacneuue BeKTopos. Ouznucckuil u
TEOMETPHUYCCKHI CMBICT BEKTOPOB
OmpenencHue BEKTOPoB. Pu3nUeCKuil u
TCOMETPHUCCKHI CMBIC BEKTOPOB
AIMUHHCTPATHBHAS KOHTPOJIBHAA padoTa

AHaMM3 AIMUHUCTPATHBHON KOHTPOJILHOM



32

33

34

35

36

37

38
39

40

41
42
43
44
45

46

47

48

padoTsl. CIIOKECHUE H BHIMUTAHHE BEKTOPOB,
YMHOYCHUC BCKTOPA HA YHCJIO

Cn0KCHHC W BBIMHTAHHE BEKTOPOB,
YMHOJKCHHIE BEKTOpPA HA YUCTIO

COKCHHE W BEIMHTAHHC BCKTOPOB,
YMHOKCHHC BEKTOPA HA TUCTIO

PasznoxxeHue BeKTOpa Mo 1BYM
HEKOJITHHCAPHBIM BEKTOPAM

Koopaunars! BekTOpa

CKaJsIpHOC ITPOU3BCICHHE BEKTOPOB, €TI0
MPHMCHCHHC 11T HAXOKICHIS JUTHH U YTJIOB

CKranapHOE IPOH3BEACHHE BEKTOPOB, €TI0
NPUMCHCHHC /I HAXOKICHI AJIHH H YTJIOB

Pemenue 3a1a4 ¢ TOMOMIBIO BEKTOPOB
Pemenme 3a1a4 ¢ TOMOIIBK) BEKTOPOB

[IpuMeHEHHE BEKTOPOB A1 PEeLICHUA 3a3a4
(pu3HKH

IIpakTrucckas padora "Bekropsr"
JlekapToBBI KOOPAHHATHI TOUCK HA TIOCKOCTH
YpaBHEHHE MPAMOH

YpaBHCHHE MPSMOH

YpaBHCHHE OKPYKHOCTH

KoopauHats! TOUEK IepeCeHCHUA
OKPYIKHOCTH H TIPAMOI

MeTtoa KOOpAVHAT MPH PELICHUU
TeOMETPHUYECKUX 3a7a4, MPAKTUYECKUX 3a1a4

MeToa KOOpAMHAT NMPH PCLICHHH

—_— e



49

50
51
52
53
54
55

56

57

58

59
60
61
62

63

64

65

TCOMCTPHUCCKHUX 3344, IIPAKTHUYCCKHX 3a0a4

IIpaBHILHBIE MHOTOYTOIBHHKH, BBIMHCICHHE
HX JIEMECHTOB

Yucno n. JImuHa OKpYKHOCTH
Uucno nt. JIamHa OKpy»HOCTH
JmiHa IyTH OKPY>KHOCTH
PannanHas mepa yria

[Tnomans kpyra, CCKTOpa, CETMEHTA
Hrorosast koHTpoIbHAA padoTa

AHaM3 UTOrOBOH KOHTPOJLHOM PabOTHI.
[Tromane Kpyra, CEKTOpa, CErMEHTa

[Tnomanp Kpyra, CEKTOpa, CerMCHTa

[TpaxTuueckas padora "[IpaBuibHbIC
MHOTOYTOJIbHHKH., OKPY>KHOCTB"

[TousTHE O ABMKCHHUH TIOCKOCTH
[TapannenpHbId IEPEHOC, MOBOPOT
[TapannenpHbIi NEPEHOC, MOBOPOT
[TpumMecHEHHE ABMKCHUI MPH PCIICHUH 3a4a4

[ToBTOpeHHUE, 0000IICHAES, CHCTEMATHRALIHA
3HaHui. M3MepeHHe reOMEeTpHUECKUX
BCTMMHH. TPCyTrOTbHHKH

[TosTOpeHHUE, 0000IICHUE, CUCTEMATU3ALUA
3HaHui. [TapamnenbHbie U

NEPNCHIHKY BIPHBIE MPSMBbIE

[TosTOpeHue, 0000IICHUE, CUCTEMATU3ALHA
3HaHU. OKPY>KHOCTb U KPYT.
I'eoMeTpHYCCKHE MOCTPOCHHA. Y TIIBI B

— e e = e
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OKPY>KHOCTH
[ToBTOpCcHHUE, 00OOIICHAS, CHCTEMATHR ALK
66 3HAHWH. BITACAHHBIC W OMHUCAHHBIC
OKPYIKHOCTH MHOTOYTOTbHHKOB
67 [Tosroperue, 0000IICHHE, CUCTEMATH3AIUS
SHAHWI
[TosTOpeHHUE, 0000IICHUE, CUCTEMATU3ALUA

SHAHHH

OBLIEE KOJIMUECTBO YACOB I10 ITPOTPAMME

68

68



YYEBHO-METOJNYECKOE OBECITEYEHHUE
OBPA3OBATEJBHOI' O ITPOUECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIbI UIA YUEHUKA

METOJUYECKHE MATEPHAJIBI IJIA YYUTEJIA

O P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI H PECYPCBI CETH

HHTEPHET



