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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX PAa3/ElIOB IIKOJBbHOW MaTEMAaTHKH,
UMEIOIINNA CBOEH 1EIbI0 00ECeunTh M3YyYEeHUE CBOMCTB M pa3MepoB GUryp, HX
OTHOLUEHWH M B3aUMHOE  pACIIOJIOKEHUE, OIMPAETCs Ha  JOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU HAa YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYArOUIUICS YYUTCS MPOBOJIUTH
JI0OKA3aTEJIbHbBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHUS, TI0KA3bIBATh
VUCTUHHBIE YTBEPKICHHS W CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, INPOBOIAUTH
pacCyXJIeHuss «OT MPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKIACHUS.

Bropoli nenpr0 M3yuyeHHs TEOMETPUM SIBISETCS MCHOJIB30BAHHE €€ Kak
MHCTPYMEHTA IPU PEUICHUH KAK MAaTEMaTHUYECKUX, TaK U NPAKTUYECKUX 3ajady,
BCTPEUAIOUIUXCS B peanbHOW Ku3HU. OOydyarommuiicss TOMKEH Hay4HuThCs
OTIpPEACNIUTh TEOMETPUUECKYI0 (DUTYpy, ONMUCATh CIOBAMHU JAHHBIM YEepTEXK WU
PUCYHOK, HAaWTH TUIOIIAb 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO ITTUHY
ONTOBOJIOKOHHOTO Kaleis wiu TpeOyemble pa3Mepbl rapaxka JJjisi aBTOMOOWIIA.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENbHAS JIMHUS B W3YUYCHHH T'€OMETPHUH.
[Ipu pemreHny 3amad MPaKTUYECKOTIO XapakTepa OO0ydYaroIIMKCS YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIU  pealbHbIX JKU3HEHHBIX CHUTyalMd, IPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTD IMOJYYEHHOTO PE3YJIbTATA.

Kpaiine BaxHO NOMYEPKUBATH CBA3M T'€OMETPUU C JAPYTMMH y4eOHBIMU
peaMeTaMu, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS] TE€OMETPUUECKUX (DUTYP
U TIOHATUH, EMOHCTPUPOBATH NMPUMEHEHHE MOJYyYEHHBIX YMEHUH B (U3HUKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUIHBI B Temax «Bekropb»,
«Tpuronomerpuueckue cootHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropay.

VYuebnsplii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONUE OCHOBHBIE pa3Jeiibl
comepxkanus: «l'eomerpuueckue GuUrypsl M HX CBOWMCTBa», «V3Mepenue
FEOMETPUYECKHX  BEJIMYMH», «JleKapTOBbl KOOPJAMHATHI HA  IUIOCKOCTH»,
«BekTopb», «/IBmxenus miaockoctuy, «lIpeodpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 vaca B He/elN0), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEITIO).



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Hauanensie nonstusa reomerpun. Touka, npsmas, OTPE30K, JIyd. Yros. Buuabl
yriaoB. BeprukaneHele u  cMexHble yrabel. buccexkrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiensHOCTh U EPIEHIUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IpuMepbl CUMMETPHUH B OKPYIKAOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS U JIMHEUKU. TpeyroyibHUK.
Bricota, Mmenunana, buccekTpuca, UX CBOMCTBA.

PaBHOOepeHHBIT U PAaBHOCTOPOHHHM  TpeyrojbHHKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M TpHU3HAKH pPaBHOOEOPEHHOTO TpeyroibHuka. [lpu3Haku
PaBEHCTBA TPEYT OJIBbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPsAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Bremnue yribl TpeyrojapHuKa.

[IpssimoyrosibHbIld  TpeyroiabHUK. CBOWCTBO MeAMAaHbl NPSIMOYTOJBHOTO
TPEYrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. [IpusHaku  paBeHcTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OosbllIeM yriie U OonblIel CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTtpuca yrima ©  CEepeaVMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTa TOUEK.

OkpyXHOCTb M KpyI, XOpAa MW JUaMeTp, HX CBOWCTBAa. BsaumHoe
PaCIIOIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas n cekyias K OKpPYKHOCTH.
OKpyXHOCTb, BIHCAaHHAas B Yyroi. BnucaHHas © oONUCaHHAs OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOKMCTBA. YacTHbIE
clly4yau NapajuiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBaJpaT), UX MNpPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U IPHU3HAKH.
[IpssMoyroJsibHAs Tpanenus.

Meron ynsoenus menmansl. LlenTpansHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYTroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHHUKa.

[Tonobue TpeyrodbHUKOB, Kod(pduuueHnt moaodus. Ilpusznaku mogoOus
TpeyroiabHUKOB. [I[pumeHeHne mog00us pU peLIeHUH MPAaKTUIECKUX 3a/]1a4.



CpoiicTBa miomaae reomerpuyeckux ¢uryp. DopMynbsl Ui IUIOLIAAN
TpeyrojbHHKa, MapajuiejorpaMma, pomba u Tpaneuuu. OTHOIIEHHE IJIOMAIeH
no1I00HBIX (uUryp.

Brruncnenue minomaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
IIPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOTO YyIJIa MPSMOYTOJIBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuroHomeTpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

Brnucanuble M LEHTpanbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOHU.
Yrael Mexay XOpaaMM M CEeKYIIMMHM. BrmcanHele W ONKCAHHBIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacnosiokeHue AByX OKpyxkHocTei. Kacanune
okpyxHOcTel. O0uIMe KacaTeabHble K IBYM OKPY’KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yrimoB ot O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbl MPUBEAECHUSA.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB M TeEOpeMa CHHYCOB.
Pemienne mnpakTMdecKMX 3agad C HCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lomo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mimmHa  (MOmynb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
MIPOTUBOIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTtopa. CKalspHOE NPOU3BENECHUE
BEKTOPOB, IPUMEHEHNE IS HAXO0KACHUSA JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTHU. Y PABHEHHUs IPSIMOM U OKPYKHOCTH
B KOOpJIMHATAX, MIEPECEUCHUE OKPY>KHOCTEN U MPSIMBbIX. MEeTOI KOOPAMHAT U €0
IIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJBHUKHU. [JlnmuHa okpyxkHOcTH. ['pamycHas wu
paguaHHas Mepa yIvia, BBIYMCICHHWE IJIMH AYr OKpyxkHOocTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBWKEHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpuu (Guryp (dJIeMeHTapHbIe
MIpEeCTaBIICHHUS ). [TapannenbHbIN IIEPEHOC. [ToBopor.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTAaThl OCBOCHMs IporpamMmbl y4yeOHOro Kypca
«I'eomeTpus» XapaKTepU3YyHOTCS:

1) marpuoTHyYecKoe BOCIMTAHUE:

IPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCHUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, IPOLEAYP IPaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Y4YacTHE€ B PpCEIICHUH NPAKTUYECKHUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MAJS YCHEHIHOW Mpo¢eCcCHOHATbHON
NESATEIIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BbIOOPOM H
HNOCTPOCHUEM MHAUBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3aJay, PELICHUM, PacCyXACHWW, YMEHHIO BHUJAETH
MaTEMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTallMEel B JIEATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOlecTBa, MOHMMaHUEM MAaTEMaTUYECKOM HAayKh Kak c@epbl 4YelOBEYECKOU
JEATEIbHOCTH, JTAllOB €€ Pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUSA LMBWIM3ALMH,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKW U MAaTEMaTHYE€CKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECaX CBOEro
3I0pOBbs, BEAEHUSA  370poBOoro oOpa3za JKM3HM  (340pOBOE  IHTAHUE,
COAIaHCUPOBAHHBIM PEKUM 3aHATUH U OTHbIXA, peryisipHas (Quznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcur, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e [paBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTallMel Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM JUIS peLIeHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpY’KaloLIell cpeapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUISl OKPYXKAIOLIEW CpEeabl, OCO3HAHUEM
rJI00aIHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH WX pEeIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM COUMATBHOM U NPHUPOAHOH
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
dbopMynupoBaTh UlIeH, MOHITUS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAeMbIe pEIICHUsT U ACUCTBUA, (HOPMYIUPOBATH M OICHUBATh PHUCKH U
NOCHEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble Jiornyeckue aeiicTBUA:

e BBIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TMOHITUH, OTHOIICHUNW MEXAY MOHATUAMH, (DOPMYyIHpPOBATH
ONpENECNICHUsI  MOHSATHUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
Kiaccu(uKanyyu, OCHOBAaHUS sl OOOOIICHUS W CpPaBHEHUWSA, KPUTEPHUH
MIPOBOJIUMOTO aHAIU3A;

e BOCHpPUHUMATH, (QopMyaupoBaTh U  NPeoOpPa30OBBIBATH  CYXKICHUSA:
yTBEpAUTENbHbICE W OTpHULATENIbHBIC, E€IWHUYHbIE, YacTHbIE W oOOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MATEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeasiaraTh KpUTEPUHU 7S BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTHBOPCUNH;
JieNaTh BBIBOJBI C HUCIOJIB30BAaHHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHNH TI0 aHAIOTHH;

pa30upaTh O0Ka3aTebCTBA MATEMATHUYECCKUX YTBEPKICHUU (TPSIMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEILHO HECJIOXKHBIE OKA3aTeIbCTBA
MaTeMaTHUeCKuX (akTOB, BBICTPAMBATh APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss ydeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HaWOOJEe TMOAXOMSIIMHUA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

UCITOJIb30BAaTh BOIPOCHI KaK HCCIIEAOBATENILCKUN MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIME MPOTUBOpEUUE, MpodIeMy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

OPOBOJIUTH IO CAMOCTOSTEIbHO COCTaBICHHOMY IUIaHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeIOBAHNE 110 YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;
CaMOCTOSITENIbHO (pOpMyIHpoBaTh 0O0O0OIIEHHS M BBIBOJBI 10O PE3yJIbTaTaM
NPOBEAEHHOTO HAONIONEHUS, HMCCIEIOBaHUS, OIIEHWBATH JOCTOBEPHOCTD
HOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pPAa3BUTHE Ipoliecca, a TaKKe BBIABUIaTh
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAITh HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(GOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX JIJIsl pEIIeHUs 3a/1a4H;

BbIOUMpaTh, aHAJM3UPOBATH, CHUCTEMATH3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMpEICTaBICHHUS;

BbIOUpaTh (GopMy TMpelncTaBieHHs HWHPOPMAMU W WIUIIOCTPUPOBATH
peliaemMble 3aqadyd CXeMaMH, JAdarpaMMaMmH, WHOW rpadukoil M uX
KOMOHHAIUSIMU,

OLICHMBATh HAJEKHOCTh HHQOPMAIMHM IO KPUTEPHUSAM, MPEIOKEHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeliCTBHA:

BOCIIpUHUMATDL U q)OpMy.TII/IpOBaTB CYyXKICHHUA B COOTBETCTBUHU C YCIIOBUAMU
H neiasAaMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPpAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M TMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1auyi, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAEMOW TEMBI,
po0JIeMBbI, pelraeMoil 3ajaun, BHICKa3bIBaTh HJICH, HAIICIICHHBIC Ha MOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB AHAJIOra, OOHApYXUBAaTh Pa3Iu4YUe W CXOACTBO IO3WIIHMM, B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEICTaBIsITh  PE3yJAbTaThl  PEIICHUS 3aa4H, IKCIIEPUMEHTA,
UCCJICIOBAHMS, TIPOEKTA, CAMOCTOSITEIIbHO BEIOUpaTh (hOpMAT BBHICTYIICHUS
¢ Y4€TOM 3a7a4 MPE3eHTAIIMN U OCOOEHHOCTEH ay TUTOPHH;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW ¥ WHIUBHUIYaTHHOM
paboThI IpU PEIICHUH YICOHBIX MATEMATHICCKUX 3a]1aY;

NPUHUMATH 11€Jh COBMECTHOU NEATEIhHOCTH, TUIAHUPOBATH OpPTaHHU3AIUIO
COBMECTHOM pabOThI, pacmpeaensiTh BUIbI padOT, JOrOBapUBaTHCA,
0o0CcyXIaTh TIPOIIeCC W pe3ysbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYyHmHoBBIX (opmax paboTel (0OCykIeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOOPAWHHPOBATH CBOM JEHCTBUS C JAPYTMMU YICHAMH KOMAaHJbI,
OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOMMIA MPOAYKT MO KPHUTEPHUSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIE Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIAThH ILJIaH, AJIFOPUTM PELIEHUs 3aJadud (WU €ro
4acTh), BbIOMpaTh CIOCOO pelIeHUs C Y4ETOM HMEIOUIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTUPOBATH
BapHAaHTHI PEUICHU ¢ YYETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPO.HI), SMOIUOHAJIbHBIN HHTEIJIEKT:

BJIAJETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U Pe3yibTara
PEILICHUSI MATEMATUYECKOU 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIBHOCTH ITOCTABICHHOU LIEIU U
YCIIOBHUSIM, OOBSICHATH NMPUYUHBI TOCTIDKCHUS WIM HEIOCTHKCHUS eI,
HAXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOyuenus B 7 Kkjacce OOYyYarOMIMICS TOJYYHUT CIICTYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Pacno3naBaTh H3yuy€HHbIE T€OMETPUYECKHE (PUTYPBI, ONPENeNsaTh HX
B3aMMHOE pACIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHE (UTYPBHI, BBINOJHATDH
YepTeKU MO YCIOBUIO 3adaud. M3MepsATh JUHEWHBbIE W YIIOBbIE BEIUYUHBI.
Pemars 3a1aun Ha BBIYMCIEHUE IJIUH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEIMYHMH NPEJAMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
00BEKTOB T10 TIOPSJIKY BETUIUHBI.

CTpouTh 4yepTeKHU K TEOMETPUUYECKUM 3a/1a4aM.

[lonp30BaThCAd MPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKK U CBOMCTBA paBHOOEPEHHBIX TPEYTrOJIbHUKOB MPU PEIICHUH 3a]1ay.

[IpoBOAUTH JOTUYECKUE PACCYXKACHUS C HUCMHOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCA MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWAaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MIPSIMOYTOJbHOIO
TPEYTOJbHUKA, B PELIEHUN F€OMETPUUYECKHX 3a]ay.

OnpenensaTs nMapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMHU cekymaa. OnpenensiTe NapauieIbHOCTh MPSMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3ayiaun Ha kieTyatoi Oymare.

[IpoBOIUTH BBIYMUCIEHUS W HAXOAUTb YHUCJIOBbIE M OYKBEHHbIE 3HAUCHUS
VIJIOB B TEOMETPUUECKMX 3ajlayax C UCIOJb30BaHUEM CYMMBbI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TpHU
MEPECEUEHNH JBYX MApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3a71a4M Ha HAXOXKJICHHUE YIJIOB.

Brnanetr moHSTHEM T'E€OMETPUYECKOrO MECTAa TOUEK. YMETh OIPEAENSTh
OWCCEKTPUCY yIJia U CEPEeIMHHBIN MEPICHANKYJIISP K OTPE3KY KaK TEOMETPUIECCKUE
MeCTa TOYEK.

@opMyIMpOBaTh OMNpPEAEIEHUS OKPYKHOCTH M Kpyra, XOpHAbl U JHAMETPa
OKPY>KHOCTH, ITOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSATH 3TU CBOWCTBA MPHU
peleHun 3aaad.

Brnanetsr moHsITHEM ONUCAHHON OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonp3oBarbest akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTrOJbHUKA IIEPECEKAlOTCs] B OJHOM TOYKE, MU O TOM, YTO CEPEIANHHBIC
NEPIEHIUKYJISIPBl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnanets monsiTUeM KacaTeIbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
MEPHEHIUKYIISIPHOCTU KacaTelIbHOW U pajuyca, NpOBEAEHHOTO K TOYKE KACaHHUSI.



[Tonb30BaThCsA MPOCTEHIIMMH T€OMETPUUECKUMHI HEPaBEHCTBAMHU, MOHUMATh
UX IPAKTUYECKUN CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPHUUECKHUE TTOCTPOCHUS C MOMOIIBIO IIUPKYJIIS U
JIMHENKHU.

K koniy oOyuenus B 8 kuacce oOydarOmIMiics MOJYYHUT CIETYIOIINE
peaIMeTHbIE PEe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBl YETBHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU MPU PEUICHUH T'€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKM MMEPECEUYEHHs] MEIUaH TPEeYyrojibHUKa (LIEHTpa
Macc) B PEIlICHUH 3a/1ay.

Brnagets nmoHATHEeM cpenHeW JTUHUHM TPEYTOJbHHKA W Tpameluu, MPUMEHSThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomb3oBaTbes Teopemoi
dasieca U TEOPEMO O TPOMOPILIMOHAIBHBIX OTpPe3KaX, IPUMEHSTh UX JJI PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpumensaTs npu3HaKu NOJ00UsI TPEYTOJFHUKOB B PEIICHUH T€OMETPUUECKIX
3a/1ay.

[Tonb3oBatbess Teopemoii [ludaropa ams pemieHuss TEOMETPUUYECKUX H
npakTudeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeb B MPAKTHUYECKHUX
3a/1auax, CaMOCTOSITENBHO JIeaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJIMHBI.

Brnagetr moHATHSAMH CcHHyca, KOCHHyca W TaHTE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHUKa. [101630BaThCsl ATUMHU MOHATUSMU JAJISI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruucasate (paznuyHbiMH crioco0aMu) IUIOIIAlb TPEYroJbHUKA W IUIOIIAIN
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3YysICh, TJ€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHATH MOJy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagetp MOHATHSMH BHHCAHHOTO M LEHTPAJIBHOTO YIJA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMH (CEKyIIUMU) U YTIiie MEXKIY
KacaTeJIbHOM ¥ XOp/I0M NPpU pEelIeHUH T€OMETPUYECKUX 3a1au.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 3a]au.

[TpyuMeHATh MONydYeHHbIE 3HAHMUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BHIUUCICHUS
C TNpUMEHEHUEM TMOoA00Us U TPUTOHOMETpPUHU (TOJIB3YACh, TJ€ HEO0OXOAMMO,
KQJIBKYJIITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CIICTYIOIIHE
MPEIMETHbBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOIIIBIO PA3JIMYHbIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYrojbHUKA («pelleHue



MPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxoauTh (¢ MOMOIIBI0 KalbKYJIATOPA) JJTUHBI
Y YTJIBI JUTsI HETAOJMUYHBIX 3HAYEHUH.

[Tomp3oBaThCs popMysiamMu pUBEACHHSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM JUISI HAxXO0XIEHUS COOTHOUIEHUWA MEXIAYy TPUTOHOMETPUUYECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKAEHUS Pa3IUYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHUH T€OMETPUYECKUX 3a]1ay.

Brnaners mnousTHsMH — npeoOpa3oBaHUS  MOAOOUS, COOTBETCTBEHHBIX
AJIeMEHTOB Mo00HbIX Guryp. [lonp30BaThCcsi CBONCTBaMHU MOA00US MPOU3BOIBHBIX
buryp, ymeTh BBIUHCIATh JUIMHBI W HAXOOUTh YIJIBI Yy TMOJOOHBIX (uUryp.
[IpumeHsATh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3a7adax. YMETh MPHUBOJUTH
IpUMEPHI TOJ0OHBIX QUTYP B OKPY’KAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBAJIpaTe KacaTeIbHOMU.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh MX TE€OMETPUUECKUA U (PU3MUECKHA
CMBICJI, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKMX H (PU3MUECKHX 3aaad.
[IpUMEHATH CKaNSIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHHS JUIMH U YIJIOB.

[lonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 33/1a4.

Bnagerp moHATHSAME NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPYKHOCTH U PaJUaHHOM MEPBI YIjia, YMETh BBIUMCIATH ILIOIIAAb
Kpyra u ero yactei. [I[puMeHsTh oay4YeHHbIE YMEHHS B TPAKTUYECKUX 3a/1a4aX.

Haxonute ocu (WM LEHTPBI) CUMMETPUU (PUTYP, TMPUMEHSATH JABUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasiX.

[IprUMEHATh MOMYyYEHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENH ISl 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C IpPUMEHEHUEM NOJ00MS U TPUTOHOMETPUYECKUX (YHKIMHM (MONB3YysSCh, TIE
HEO0OXO0UMO, KQJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabubl | IlpakTuueckue (1ubp )
NMporpaMmbl Bcero o0pa3oBaTejbHbIE
e padoThl padoThI
pecypcsl
[Ipocreiimue reomMmerpuueckune GUTYpHI U bubmuotexa [JOK
1 UX cBoMcTBa. 3MepeHne reoOMeTpUIeCKUX 14 https://m.edsoo.ru/7f415¢2
BEJIMYUH e
Bbubmunoreka [IOK
2 TpeyroapHUKH 22 1 https://m.edsoo.ru/7f415e2
€
[TapannenbHble IpsIMblE, CyMMa yTJIOB bubmorexa HOK
3 > CYMMA YT 14 1 https://m.edsoo.ru/7f415¢2
TpeyrojbHuKa .
OKpy>KHOCTPH U KpyrT. [ eomeTpuieckue bubmorexa [JOK
4 s ' 14 1 https://m.edsoo.ru/7f415¢2
MOCTPOEHUS .
bu6mmoreka [IOK
5 [ToBTOpenue, 0600IICHNE 3HAHUA 4 1 https://m.edsoo.ru/7f415¢e2
€
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne /i Konrpoabueie | IlpakTuuecku
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThbI e padoThbI
pecypcsl
Bbu6nuoreka [IOK
& 12 1
! HeTBIpExyrobHHKL https://m.edsoo.ru/7f417¢e18
Teopema daneca u TeopemMa o
2 1| OEO MOHAJIBHBIX OTp €3Kax, OJJOOHBIE 15 1 bubmmorexa HOK
poropn p > HOA https://m.edsoo.ru/7f417¢18
TPEeYroJIbHUKU
[Tnomans. HaxoxaeHue miomanen
3 T JIe moszHKO); " f\[/[Horo oiﬂix ¢ur 14 1 bubmmorexa HOK
peyr T M https://m.edsoo.ru/7f417e18
[Tnomaau moxoOHBIX GuUryp
Teopema [Mudaropa u mHauana bubnnorexka HOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrabl B OKpY>KHOCTH. BriicaHHbIe 1
5 OIIMCAHHBIC YETHIPEX YT OJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [IOK
i 4 1
6 losropenne, obobmenne 3nannii https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0




9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3esioB U TeM (audpoBbIe)
Ne /i P Konrpoabnubie | Ipakruueckue op
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI
pecypcebl
bubnunorexa [IOK
Tpuronomerpus. TeopeMbl KOCHHYCOB U
1 16 1 https://m.edsoo.ru/7f41a12
CUHYCOB. PelieHue TpeyroibHUKOB .
but6mmoreka [IOK
[IpeoOpaszoBanue momodus. Me €CKue
2 PEODPHSOBAMIHE HOAOBILT. VCTPHICCH 10 1 https://m.edsoo.ru/7f41a12
COOTHOUIEHHS B OKPY>KHOCTH .
but6mmoreka [IOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41a12
c
but6mmoreka [IOK
4 JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12
c
[IpaBunbHBIE MHOTOYTOTBHUKH. [[TrHA bubmmoreka [JOK
5 OKPY>KHOCTH U TIJIOIIaJb Kpyra. 8 https://m.edsoo.ru/7f41a12
Beruucnenue miomanaei c
bubnunorexa [IOK
6 JIBro>KEeHUS IIOCKOCTH 6 https://m.edsoo.ru/7f41a12
c
bubnunorexa [IOK
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
7 . 7 2 https://m.edsoo.ru/7f41a12
3HAHUU
C
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
NMpoBepPsIeMoOro N
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
6 I'eomerpus
Pacrio3naBaTh M3ydeHHbBIE TeOMETpUYeCKue (DUTYpBI, OMPENENiaTh HX
B3aMIMHOE pACIIOJIOKEHHUE, HW300paxaTth TreoMeTpuueckue (GUrypsi,
6.1 BBINOJIHATh YEPTEKU MO YCJIOBHUIO 3amadyu. M3MepaATh JMHEHHBIE U
yIJ0Bbl€ BETUYUHBL. Permarh 3a1aun Ha BBIUKMCIEHUE IJTUH OTPE3KOB U
BEJINYUH YTIJIOB
Jlenath TpyOyI0 OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIWYHH MPEAMETOB B
6.2 peaIbHOM JKW3HH, pa3MepoB NPHUPOIHBIX OOBEKTOB. Paznuvark
pa3Mepbl ITUX 00BEKTOB MO MOPSAIKY BETUUNHBI
6.3 CTpouTh 4epTEKH K TEOMETPUUYECKUM 3a1a4aM
[Tonp30BaTbCsl MPU3HAKAMM PAaBEHCTBA TPEYTOJBbHUKOB, UCIOJIB30BaTh
6.4 MPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTrOJILHUKOB MPU PEIICHUU
3a1a4
6.5 [IpoBomuTh  JIOTMYECKHE  pPACCYXKAEHHS  C  HMCIHOJb30BAaHUEM
' F€OMETPUUYECKUX TEOPEM
[Tonb3oBatbest MpU3HaKaMu paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEIHaHbI, MPOBEAEHHONW K THUIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4
Ornpenenars napauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 oOpa3yeT ¢ HUMH cekymias. OnpenensaTh MapamieNbHOCTh NPSAMBIX C
' IIOMOILBI0 PABEHCTBA PACCTOSHUM OT TOYEK OAHOU MPSAMOU IO TOYEK
JPYrou MpsMOi
6.8 Pemate 3a1aun Ha kieryaToit Oymare
6.9 [IpoBOANTHL BBHIYMCICHUS M HAXOOUTh YHUCIOBblE U OYKBEHHbIE

S3HA4YCHHUA YIJIOB B TCOMCTPHYCCKUX 3aaadax C HCIHOJIb30BAHHUCM




CYMMBI YIJIOB TPEYIOJIbHMKOB U MHOI'OYTOJBHUKOB, CBOWCTB YIJIOB,
o0pa3oBaHHBIX TMPU TEPECEUYECHUU JABYX MAPAUICNbHBIX MPSMBIX

ceKyllen. PemaTe npakTuyeckue 3a1a4ui Ha HAXO0KJICHUE YIII0B

BJIEII[GTI: IIOHATHUCM TCOMECTPHUICCKOT'O MECTa TOYCK. YMmeTh

6.10 OTpeNesaTh OWCCEKTPUCY yria W CEePEAUHHBIM TEPHEeHIUKYISP K
OTPE3KY KaK FEOMETPUUECKHE MECTa TOUEK
@opMyIMpOBaTh ONPEIENIECHUS OKPY)KHOCTM M Kpyra, XOpIAbl U
6.11 JTMaMeTpa OKPY>KHOCTH, TIOJb30BaThCS WX CBOMCTBAaMH. Y METh
IIPUMEHSTh 3TU CBOWCTBA IIPU PEIIECHUU 3a]a4
Biagers NOHATHEM ONHMCAHHOW OKOJIO TPEYTrOJbHHUKA OKPYKHOCTH,
yMeTb HaxoauTh e€ ueHTp. l[lonbp3oBaThcs (akTamMH O TOM, YTO
6.12 OUCCEKTPUCHI YITIOB TPEYTOJbHHUKA MEPECEKAIOTCS B OJHON TOUYKE, U O
TOM, YTO CEpEAMHHBbIE NMEPHNEHAUKYJSPbl K CTOPOHAM TPEYrOJIbHUKA
[IEPECEKAIOTCS B OJTHOM TOUYKE
Biagers mnoHATHEM KacaTeIbHOM K OKPYXXHOCTH, II0JIb30BaThCs
6.13 TEOpEMO O TEPIECHAMKYISIPHOCTH KacaTellbHOM W  paauyca,
IIPOBEJEHHOTO K TOUKE KaCaHHs
6.14 Ilonp30BaTbcsl MPOCTEHIIMMU T'€OMETPUUYECKMMHU HEPAaBEHCTBaMH,
' [MOHUMATh UX TPAKTUYECKUN CMBICIT
s [IpoBOINTE OCHOBHBIE T€OMETPHUUYECKHE ITOCTPOEHHUS C ITOMOILIBIO
. LUPKYJIS U JIMHEVKU
8 KITIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yjabTara
6 I'eomerpus
6.1 Pacno3HaBaTe OCHOBHBIE BUJbI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTBHI,
' 10JIb30BAThCS UX CBOMCTBAMU IPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4
62 [IpuMeHATh CBOMCTBAa TOYKM IIEPECEUYECHUS] MEIUaH TPEYroJIbHUKA
' (ueHTpa Macc) B pelIeHUH 3a1a4
63 Bnagers noHATHEM CpegHEW JMHMM TpPEYrojJibHMKa W TpamneluH,

NPUMEHITh HX CBOICTBAa MPHU pEHIEHUH TE€OMETPUYECKUX 3ajad.




ITons3oBatbest Teopemont Parneca U TEOPEMON O NMPONOPLUOHAIBHBIX

OTpE3Kax, MPUMCHATH UX JJIA pCHICHUA IIPAKTUYCCKUX 3a1a4

6.4

[IpumeHsaTh NpU3HAKKM MOAO0US  TPEYrOJIbHUKOB B  PEIICHUU

reoOMCTPHUYCCKUX 3aaa4

6.5

[Tonp3oBatbesa Teopemoit [Inudaropa s pemeHns reoOMeTpUIECKUX U
IPAKTUYECKUX  3a7ad. CTpouTh MaTEeMAaTHYECKyK0 MOJCIb B
MIPAaKTUYECKUX 3a7a4axX, CAMOCTOSTENBHO ACNIaTh YePTEX U HAXOAUTh

COOTBECTCTBYIOIIHE JJIIMHBI

6.6

Bnagers moHSTHSIMM CHHYCa, KOCHMHYCa W TaHIE€HCa OCTPOro Yyria
MPSIMOYTOJIBHOTO TpeyroyibHUKa. [lo/ib30BaThCAd 3THUMU MOHSITHUSIMU

AJId PCIICHU IMMPAKTUYCCKUX 3aaa4y

6.7

Boruucnsate  (pa3nuuHbIMU - cITOCOOaMM) TIIOMIAb TPEYroJbHUKA |
IUIOIIAJ MHOTOYTOJBHBIX (uryp (moib3ysach, Iie HEO0O0XOAUMO,
KaJbKyIATOpOM). [IpUMEHSATh MOTyYCHHBIE YMEHHS B TPAKTHUYECKUX

3aadyax

6.8

Bitagers NOHATUSAMY BIMCAaHHOTO U LICHTPAJIBHOIO yIila, UCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YINIaX, Yriax MEXIy XOpAaMu (CEKyIIMMH) U
yrile MEXIy KacaTelbHOM M XOPAOW IIPU PELICHUH I€OMETPUUECKUX

3a1a4

6.9

BJ'IaI[CTB IIOHATUEM OIIMCAHHOI'O LIeTI)IpéXYI"O.]'IBHI/IK'c‘t, IIPUMCHATH

CBOMCTBA OIUCAHHOT'O YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4

6.10

[IpuMeHATh TONy4YEHHBIE 3HAHUS HAa TMpPaKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJENH JJIs 3aJlad pealbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIICHUS C MNPUMEHEHHEM Toao0us U

TPUTOHOMETPHUH (TIOJIB3YSCh, T€ HEOOXO0IUMO, KATbKYISITOPOM)

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTATbI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C MX

MOMOUIBIO PA3IMYHBbIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJbHHUKA




(«pemeHre  MPAMOYTOJBHBIX — TPEYroJbHUKOBY»). Haxomute (c

MOMOUIBIO KaJIbKYJIATOPA) ATUHBI U YIJIBI 7151 HETAOIMYHBIX 3HAYCHHM

6.2

[Tonb3oBatbes bopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXJIECTBOM JJIsi HaXOXKIACHHSI COOTHOUICHHIA

MCXKAY TPUTOHOMCTPHUYCCKUMHU BCIIMUNHAMU

6.3

Hcnonp30BaTe TEOpEMBI CHHYCOB M KOCHHYCOB I HaXOXKICHUS
Pa3IMYHBIX DJIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYrOJbHUKOBY),

MIPUMEHATH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnanersr moHsATHMSMH TpeoOpa3oBaHUS MONOOUS, COOTBETCTBEHHBIX
3JIeMEHTOB MOO0OHBIX ¢uryp. [lomp3oBaTbcsi CBONMCTBAMM MOAOOUS
MPOU3BOJILHBIX (UTYP, YMETh BBIYHCISATH UTHHBI U HAXOIHUTH YIIIBI Y
nmoaoOHbIX ¢uryp. [IpuMeHSITH CBONCTBA MOAOOMS B MPAKTUYECKUX
3ajadyax. YMeThb MPHUBOAMUTH TpPHUMEPHl MOAOOHBIX Quryp B

OKpY’KaoIlleM MHUpE

6.5

ITons30BaThCS TCOpEMaMu O IIPOU3BCACHHUU OTPE3KOB XOpHA, O

MPOU3BCACHUN OTPC3KOB CCKYIIHX, O KBAApPATEC KacaTellbHOM

6.6

Ilonb30BaTbecst  BEKTOpaMH, IIOHUMAaThb KX TE€OMETPUYECKUH U
¢u3nUeckuil CMbICT, TPUMEHITh UX B PEUICHUH T€OMETPUYECKUX U
¢usnyeckux 3anad. IIpuMeHATh CKaIspHOE NPOU3BEIECHHE BEKTOPOB

JUTSl HAXOXICHUS JJIMH U YTJIOB

6.7

ITons30BaThCs MCTOAOM KOOpJAWHAT Ha IIJIOCKOCTHU, IPUMCHATH €TI0 B

PEIICHUN T'€COMCTPUUCCKUX U ITPAKTHYCCKUX 3a1a4

6.8

Brnagerp NOHATMSMM — NPaBUIBHOIO  MHOTOYTOJIBHUKA,  JUIMHBI
OKPYKHOCTH, [UIMHBI JAYI'M OKPY>KHOCTH M paJUaHHON Mephl yria,
YMETh BBIYMCIATH IUIOWAAbL Kpyra M ero uvactel. Ilpumensarts

MOJIYYCHHBIC YMCHUSA B MPAKTHUYCCKUX 3aaav4ax

6.9

HaxonuTe ocu WM HEHTPBl CUMMETPUH (QUTYP, TPUMEHSTH ABHKCHHS

IUIOCKOCTH B MPOCTEUIINX CIydasix

6.10

[IpuMmeHsATh MOJydEHHBIE 3HAHUSA HA [PAKTUKE —  CTPOMUTH
MaTeMaTUYECKUE MOJENM Ui 3a/lad pealbHOM KU3HU U IMPOBOJUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHEHHEM TOJN00MS |

TPUTOHOMETPUYECKUX  (DyHKIMI  (MOJNB3ysICh, T/A€ HEOOXOAMMO,




KaJIBKYIJIITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUNA
6 I'eomeTpus
Hauansaele noustus reomerpun. Touka, npsmasi, OTpPE30K, Jyd. YTros. Buasl
6.1 yrioB. BepTukanbHble U cMexHble yriabl. buccekrpuca yrna. Jlomanas,
MHOTOYroJpHUK. [lapamienpsHoCTh U NEPIEHIUKYISIPHOCTD MPSMBIX
6.2 Cummerpuunbsle  ¢urypbl. OCHOBHBIE CBOHCTBAa OCEBOM CHMMETpHH.
' [IpuMepsl CHMMETPHUH B OKpYXKaIOLIEM MUPE
63 OCHOBHBIE TOCTPOEHHUSI C TOMOIIBIO LUPKYISd W JIMHEHKH. TpeyrojbHHK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOeIpeHHBII M PaBHOCTOPOHHMI  TpeyroibHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBA W TIPU3HAKK PABHOOCAPEHHOTO TpeyroibHUKa. [IpusHaku
' paBEeHCTBA TPEYTOJbHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapaJUIENbHbIX NIpAMbIX. CyMMa YIJIOB TPEYrOJIbHHKA.
' Bremnue yriel TpeyrojabHHuKa
[IpsmoyronbHbI  TpeyroabHUK. (CBOHCTBO MeEIHMaHbl MOPSIMOYTOJIBLHOIO
6.7 TpEyroJIbHUKA, NPOBEAEHHOM K runoreHyse. IIpu3Haku paBeHCTBa
' MPSAIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTroJIbHBINA TPEYrOJbHUK C YIJOM B
30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OojbIieM yriae ©W OOJbIIeH CTOpPOHE
TpeyrojbHuKa. lleprieHquKyisp 1 HaKJIOHHAs
6.9 I'eomerpuyeckoe Mecto TOYeK. buccekrpuca yrima W CEpeIUHHBIN
' MEPHNEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CcBoiicTBa. B3anmHoe
6.10 pacmoyioKeHue OKPYKHOCTH H npsamoil. KacarenpHass u cekymas K

OKPY>KHOCTH

6.11

OxpyHOCTb, BHUCaHHas B yroj. BmnucaHHas W ommMcaHHas OKPYXXHOCTH




TPEYroJbHUKA

8 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6 I'eomeTpus

6.1 UYetpipéxyronpHuk. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpssMmoyronpHUK, poMO, KBaApaT, X MPU3HAKA U CBOWCTBA

3 Tpanemus, paBHOOOKast Tpanerus, €€ CBOMCTBA U MpU3HaKu. [IpsMoyroapHas
' Tpaneuus

6.4 Meron yasoenus Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TeopeMa O IPOMOPIUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUU TPEYTroJbHUKA U Tpanenuu. LleHTp macc TpeyroiabHHuKa

6.6 [TogoOue TpeyroapHUKOB, Ko3(dunrent mnomodus. Ilpusnaku mogo0us
' TPEYroabHUKOB. [I[puMeHeHne mogo0us IpU PEeIICHUH MPAKTUIECKUX 3a/1a4
6.7 @opmynbsl AN TUIOMIAMW TPEYroilbHUKA, TNapamienorpamMma, pomba u
' Tpaneuuu

6.8 CeoiicTBa TmuIomaAe reomeTpuueckux ¢uryp. OTHOIIECHHE TUIOMIAACH
' noJ00HBIX Uryp

6.9 Bpluucnenue miuomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
' MPaKTUYECKHUX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yIja MIpPSIMOYTOJIBHOTO TPEYrOJIbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  TpHUTrOHOMETpHUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

612 BrnucanHble U LEHTpanbHBIE YIVIBI, YIOJd MEXJY KacaTeabHOHM U XOpIOM.
' Vsl MeXAy XOpJaMHU U CEKYIUMU

6.13 BrniucanHbie 1 ONMKMCaHHBIE YETHIPEX YTOJIbHUKHI

6.14 B3aumHoe pacnonoxeHue IBYyX OKpyxkHocTed. KacaHue OKpyKHOCTEH.

OO61ure KacaTeNbHbIE K ABYM OKPYKHOCTSAM

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXIeCTBO. POPMYIBI IPUBEACHUS
Pemienue tpeyronbHukoB. Teopema KOCMHYCOB U Teopema CMHYCOB. PelieHne
6.2 IPAKTUYECKUX 3a/lad C MCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeoOpazoBanue moaoo6us. [1ogo01ne COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o nmpousBeAeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEKYILUX, TEOpPEMa O KBaJpaTe KacaTeJIbHOMI
Bektop, nmnmHa  (MOAYNb) — BEKTOpAa,  COHAIPABIEHHBIE  BEKTOPHI,
6.5 MPOTUBOMOJIOKHO HANpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEPALMU HAJl BEKTOpaMu. Pa3noskeHne BeKTopa Mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansipHOe NMPOU3BEICHUE BEKTOPOB, MPUMEHEHUE s
' HAXOXJICHUS JITUH U YTJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOU U OKPYKHOCTU B
6.7 KOOpAMHATAX, NEPECEUCHUE OKPYKHOCTEH U MpAMBIX. MeToJ KOOPAUHAT U €r0
IPUMEHEHHE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHOCTH. ['pajiycHas u paguaHHas Mepa yria, BBIYUCIECHUE JUIUH JIyT
' OKPYKHOCTEH
6.10 [Imomanp kpyra, CEKTOpa, CErMEHTa

6.11

JIBuKeHHsI TUIOCKOCTH W BHYTPEHHHE CUMMETpUU Quryp (3jeMeHTapHbIe

npencrasienus). [lapamiensaelii nepenoc. IloBopor




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsIeMoOro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0miero oopaszopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh MOHATHUSAMU: MHOXKECTBO, ITOAMHOKECTBO,
Olepaluy HaJ MHOXKECTBAMHM; YMCHHME OIIEPUPOBATh MOHATHAMMU:
rpad, cBA3HBINH rpad, AepeBo, IMKI, NPUMEHSATh UX IMPH PEIICHUH
3aJja4; YMEHUE UCIIOIb30BaTh IpapuUECcKoe MPeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHMS PEAIbHBIX IIPOLIECCOB U SBJICHUH, IIPU PELICHUU 3a1ad

U3 IpYTux y4yeOHBIX MMPEIMETOB

YMeHue onepupoBath MOHITUSIMH: ONpEIEICHHE, aKCHOMa, TeOpeMa,
JI0OKA3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, NPHUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULTAHUA BBICKa3bIBAHUM

YMeHue onepupoBaTh IMOHATUSAMU: HATYpaJIbHOE YHUCIJIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEJ, NPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO, MOAYJIb 4YHCia, OOBIKHOBEHHas IpoOb U
JecAaTu4Has ApoOb, CTAHJAPTHBIM BUJ YUCIA, PALMOHAIBHOE YHUCIIO,
UppalMoOHAIFHOE YHCIO, apu(PMeTHUYEeCKUH KBaJApPaTHBI KOPEHB;
YMEHHME  BBINOJHATH JEUCTBUSA €  4YHWCIAMHU, CpPaBHHUBATb H
YHOpPANOYMBATh YHCIIA, MPEACTABIAThL 4YUCIA HA KOOPAMHATHOU
IPSIMOW, OKpYIJISATh YHUCIA; yYMEHHE JAeNaTh INPUKUIKY U OLEHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IOKAa3aTENIEM,
apu(pMeTHYECKUI KBaJpaTHbI KOpEHb, MHOTOWIEH, ajredOpanyeckas
npoOb, TOXXAECTBO, 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHH
Oosbllle E€AMHUIBI; YMEHHME BBINOJHATH PACYETHI O (opMysaM,
npeoOpa3oBaHusl ENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPAKCHUM C KOPHAMHM, PA3N0KCHUE MHOIOYJICHA Ha MHOYKUTENH, B
TOM 4YHCJIE C HCIOJIb30BaHUEM (OPMYIT PAa3HOCTH KBaJpaToOB H

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue oneprupoBaTh NOHATHUSMU: YHCIOBOE PABEHCTBO, ypaBHEHUE C




OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE pelaTh JUHEHHbIE UM KBAJpPaTHHIC YpaBHEHUS,
IpOOHO-pallMOHANILHEIE YPAaBHEHHSI C OJHOW MEPEMEHHOW, CUCTEMBI
JIBYX JIMHEHHBIX YpPaBHEHUM, JTMHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHUCJIE NPU PELIEHUN 3aJa4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKUX 3aJa4; YMEHUE MCIOJb30BaTh KOOPAUHATHYIO
OpsIMYI0O ¥ KOOPJIUHATHYIO IIOCKOCTh JJISi M300pa)KCHUs peIlieHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYyHKLUSA, Tpaduk QyHKIINM, HYIH
byHKINH, HPOMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXYTKH
BO3pacTaHMs, yObIBaHUS, HauOOJbIIEE M HAaUMEHbIIEE 3HAUCHHS
byHKINH; yMeHHe OTIepUpPOBATH MOHATHAMU: npsmast
IPONOPIOHATIBHOCTh, JHHEHHAs (YHKIHS, KBaapaTudHas (QyHKuus,
oOpaTHasi TPOMOPLUOHAIBHOCTb, Mapaboia, Trumepoona; yMmeHue
CTpouTh rpaduku GYHKIIUHA, HCTIOIB30BaTh TPadUKH TSI ONIPECIICHHS
CBOWCTB IPOILIECCOB M 3aBUCHUMOCTEH, JJIsl PELICHHS 3a/1ad U3 JAPYTHX
y4eOHBIX TPEAMETOB W pealbHON JKHM3HM; YMEHHE BBIPAXKATh

(dbopMynaMy 3aBHCUMOCTH MEXKy BETMUUHAMU

YMenue ONepUpoOBaThH MOHSATUSIMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass M TeoMeTpuyeckas  INPOTPeccCud;  yMEHHUe
MCIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU PelIeHUH 3a/ad, B TOM 4YHCIEe 3aJad U3 APYTUx

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

YMeHue pemarh 3a7jaud pa3HbIX TUIIOB (B TOM YHCII€ Ha MPOLIEHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, LEHy TOBApOB MU CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a491 U3 00JaCTH yIpaBIeHUS JINYHBIMUA U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh MOJIYYUEHHOE PELlIEHHE W OLEHUBAThH MPaBIONOA00HOCTh

MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMH: (HUrypa, TOUKa, OTPE30K, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJbHUK, TPEYrOJIbHHUK, PAaBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIM TPEYrOJIbHUK,

MearaHa, OUCCEKTpUca W BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJIbHUK,




napajjiesorpaMM, pomMO, TNPSMOYTrONbHUK, KBaJpaT, Tpamelus;
OKpPY>KHOCTb, KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarb 3aJayd, B TOM YHCJE U3 MOBCETHEBHOU
KU3HU, Ha HAXO)KJICHUE I€OMETPUYECKHX BEIMYMH C IPUMEHEHHEM

M3YyYEHHBIX CBOMCTB (Uryp u (pakToB

10

YMeHue OomnepupoBaTh IOHATHAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJLHUKOB; TMapaJUICIbHOCTh W TEPHECHIUKYIISIPHOCTh TPSMBIX,
Yrojl MeXAy IpsAMBIMHU, MEPHEHAUKYIAP, HAKIOHHAs, MPOCKLHS,
noaoOue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKU U TPSIMOM; YMEHHE pacIO3HaBaTb PABEHCTBO, CUMMETPHUIO U
nogobue (Guryp, mapayuieTbHOCTh M MEPIECHIUKYISIPHOCTDh TPSMBIX B

OKpY’KaIOIllEM MHUpE

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSHUE, YIoj
(BemMuMHA yrja, CUHYC U KOCHHYC yrja TPEeyrojibHUKa), IJIOMIAb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 00BEKTOB B OKPY)KAIOILIEM
MHUpE; YMEHHE MpPUMEHATh (OPMyIbl MepuMeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIaAN Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapaJUICNICTINIENA; YMEHHE MPHUMEHSATh IMPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpPUroOHOMETpHUECKHE COOTHOLICHHUS  JUIA

BBIYMCIICHUS JUIMH, PACCTOSTHUM, IITONIaAeH

12

YMmenue wu3o0pakaTh IUIOCKMEe (Uryppl W MX KOMOWHAIWH,
NPOCTPAaHCTBEHHbIE (UTYpBI OT PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB M 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIHU

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHnue onepupoBaThb MOHATHSAMHU:  TNPSAMOYrojbHash — cHUCTeMa
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA HA YHUCIIO, CKAJISIPHOE MPOU3BEIEHUE BEKTOPOB;
YMEHHE HCIOJB30BaTh BEKTOPHI W KOOPAWHATHI JJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHMX Y4eOHBIX

IIPEAMETOB U peajbHOM )KU3HU

14

YMeHue onepupoBaTh IOHATUAMHU: CTOJIOMKOBBIE U  KPYTOBBIC
qUarpaMMbl, —TaOnWIBl, cpeaHee — apudMeTHYecKoe, MeIuaHa,
HauOoJiplllee ¥ HAaUMEHbIIee 3HAYCHHUS, pa3Max YHCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBaTbH M  NPeoOpa3oBHIBATH




uHpOpMAIMIO, TPEJICTABICHHYI0 B TallMIaXx M Ha JgUarpaMmax,
OTPa)KAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYIKaroIeM MHUpe

15

YMeHne omnepupoBaTh TOHATHAMH: CIYYalHBIA OMBIT (CIydalHBIN
HKCHEPUMEHT), 3JEMEHTapHOE COOBITHE (RIIEMEHTApPHBI HCXON)
CIIy4aifHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAXOAWTh BEPOATHOCTU CIYYaWHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMHM DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OPraHM30BaHHOIO Tepedopa M ¢ HCIOJIb30BaHUEM
MpaBWia YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH peabHBIX
COOBITHI M SIBICHUH, MOHMMATh POJb MPAKTHYECKH ITOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHM B OKpYXalolleM MHpPE M B IKHU3HU;
3HAKOMCTBO C TMIOHSITUEM HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHne BbIOMpaTh TOIXONAIIMNA W3YYEHHBIM METON Ui PEIICHUs
3aJda4u, HpI/IBOI[I/ITI: HpI/IMepBI MAaTEMATHUYCCKUX 3aKOHOMepHOCT€fI B
MIPUPOJIC M JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTUKH B
I/ICKyCCTBe, OIINCBhIBATH OTACJIBHBIC BBIJAKOIIHUECCS pesyanaTLI,
HOJIy‘-IeHHI:Ie B XO0I¢€ pa3BI/ITI/IH MAaTEMATHUKM KakK HayKI/I, HpI/IBOI[I/ITB
MIPUMEPBI MATEMATHYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

Y BCEMUPHOU UCTOPUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypam,HbIe " LECIbIC YHCIIA. HpI/I3HaKI/I JACIIUMOCTHU TECJIbIX YUCECIT

OObIKHOBEHHBIE W JIECATHYHBIE  JApPOOH,  IMPOLEHTH, OECKOHEYHBIE

12 MEepUOIUYECKHE Tpodu

13 Panmonaneubie umcna. Apudmernyeckue omepanuud ¢ paloHaIbHBIMU
. YUCIaMHU

L4 JeiicTBuTenpHble yucia. ApudMeTHUECKUe Omepaluu C JACHCTBUTEIbHBIMHU
. YUCIaMHU

s [MpubnmxEéHHple BBHIYHUCICHUS, NpaBUIa OKPYIJICHUS, MPUKUIKA U OIEHKa
. pe3yapTaTa BEIYMCICHUN

2 Anrebpanueckue BhIpaXKeHUs

2.1 BykBeHHBIE BbIpaXXKeHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ uenbiM mnokaszatesneM. CTENEHb C pPalMOHAIBHBIM IOKa3aTeseM.
‘ CaoiicTBa cTeneHn

2.3 MHorouseHsl

2.4 Anrebpanyeckast 1poOb

) s Apudmernaeckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
. apupMeTUYECKUMHU KOPHSIMH HaTypalbHON CTEIEHU

3 YpaBHEHUS U HEPABEHCTBA

31 Lenple u npoOHO-parnoHanbHBIE ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
. YpaBHEHUN

35 Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYIMHOCTHU
. HEPaBEHCTB

33 Penrenue TeKCTOBEIX 3amau

4 UucnoBble MOCIEI0BATEIbHOCTH

4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATEILHOCTEH




Apudmernueckass U reomerpuyeckas mnporpeccud. @Dopmyna  CIOXKHBIX

4.2
MIPOLIEHTOB
5 DyHKIUU
OyHknus, cnocodbl 3amanus GyHkuu. [paduk  dyHkmuu.  OO6macTh
ompeneseHus 1 MHOXKeCTBO 3HaueHud ¢yHknuu. Hymn dyakuum. [TpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBbl |
MUHUMYMBl (yHKIMH. Haunbonbinee W HauMmeHblllee 3HaYeHUWE (DYHKIMHM Ha
IIPOMEXKYTKE
6 KoopaunaTe! Ha npsMO# U MJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHUK
7.3 MHOTroyroibHUKH
7.4 OKpYKHOCTb U KPYT
7.5 H3mepenue reoMeTpu4ecKux BEIMUYUH
7.6 BexTops! Ha TII0CKOCTH
8 BeposTHOCTh U cTaTHCTUKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MaTtemaTuKa. FfeomeTpus: 7-9-e Knaccbl: 6a30Bblit ypoBeHb: yuebHuk/ /1.C.
AtaHacaH, B.®. byty3os, C.b. Kagomues u ap., - 14-e u3a., nepepab. - Mocksa:

MpocseweHnne,2023.

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. KoHTponbHble M camocToATeNbHbIE PaboTbl MO anrebpe n reomeTpumn (7K K
yyebHuKkam H).H.MakapblueBa u ap. “leometpua 7-9kn.” - M.: U3pgatenbcTBo
“3Kk3ameH”, 2014 r

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1) WWW.prosv.ru

2) https://m.edsoo.ru
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