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HHOACHUTEJIBbHAA 3AIIUCKA

I'eomeTpusi Kak OQUH U3 OCHOBHBIX PA3EJIOB LIKOJIBHOW MaTE€MAaTHUKH, UMEIOIIHUN CBOEH
LEeNbI0 00ECIeUYnTh H3y4YeHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrojoXKeHUe, ONUpaeTcs Ha JIOTMYECKYHO, JOKa3aTeNIbHYIO JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOI'O 00ILEro 00pa3oBaHMsl 3aKIH0UAETCs B TOM, YTO 00ydaromuics
YUYHATCS IIPOBOJWTBH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3aKIHOYEHHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyKIeHUs «OT IPOTUBHOI0», OTINYATh CBOICTBA OT NMPU3HAKOB, (OPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro n3yyeHuss reOMETPUH SBIISIETCS UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IPH
pElIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ad, BCTPEUAIOLIUXCS B pealbHON
xu3HU. OOyYaromuiicss MOKEH HAYYHUTHCS OIpPENeNUTh TeOMETPUYECKYIo (UTypy, OmHMcaTrh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3€MEIBHOIO YYacTKa, PacCUUTaTh
HEOOXOUMYI0 JJIMHY OINTOBOJOKOHHOrO KaOeyss MM TpeOyemble pasMepbl rapaxa ais
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIMTEIbHAS JIMHUS B U3YYEHUH I'€OMETPHH.
[lpu pemeHun 3ajgay  MPAKTHMYECKOIO  XapakTepa OOyYaroIIUiicsl y4YyuTCs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3yibTara.

KpaiiHe BaxHO MOJUEPKMBATH CBSI3M TEOMETPUU C JIPYIMMH Y4YEOHBIMHU IpEIMETaMH,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONPEACICHHS  TIeOMETPUYECKUX (QUryp U TIOHSTHIA,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHUKE. DTHU CBSI3U Haubosee
ApKO BUIHBI B TeMax «BekTtops», « TpuroHoMeTpuuecKkne COOTHOIEHUD», «MeTol KOOpIuHaT»
u «Teopema IIudaropay.

VYuebHblit Kypc «['eomeTpus» BKIIOYAET CIEIyIOIMe OCHOBHBIEC pa3fieibl COJEpKaHMs:
«l'eomerpuueckne GuUrypsl W HUX CBOHCTBa», «VI3MepeHHEe TIeOMETPUYECKHX BEIHMUUHY,
«/lekapToBBl  KOOpAWMHATBI Ha IJIOCKOCTW», «BekTopbl», «/IBMKEHHMS  IUIOCKOCTWY,
«IIpeoOpazoBanus NoJ00U».

Ha uzyuenune yuebnoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB
(2 gaca B Hepenmo), B 8 kiacce — 68 yaco (2 yaca B HeleN0), B 9 kiacce — 68 vacoB (2 yaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

7 KUIIACC

Havanbuble noHsTHs reomerpud. Touka, mpsmas, OTpe3OK, Jyd. Yroi. Buasl yrios.
BeprukaneHele ©  cMexHble yrael. buccekrpuca yrima. JlomaHas, MHOIOYrOJIbHUK.
[TapannenbHOCTh M NEPIIEHIUKYJIIPHOCTD MPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOHCTBa OceBOW cummeTpuu. [IpuMepsl cuMMeTpun
B OKPY’KaIOIIEM MUDE.

OcHOBHBIE TIOCTPOECHMSI C IIOMOIIBIO LMPKYJIsl M JIMHEHKH. TpeyroiabHUK. Beicora,
MenraHa, OMCCEeKTpUCa, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroyibHUKH. HepaBeHCTBO TpeyroiabHHKa.



CroiicTBA W TpU3HAKK PaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Hakum paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapajuledbHbIX NpsAMbIX. CymMma yrioB TpeyrojbHUKa. BHeninue
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbIi  TpeyroabHUK. CBONHCTBO MeIMaHbl NPSIMOYTOJBHOTO TPEYIrOJIbHUKA,
npoBeAEHHOW K rumnoreHy3e. llpu3Haku paBeHCTBA MNPSIMOYTOJBHBIX TPEYTOJbHUKOB.
[IpsaMOyTroibHBIN TPEYTOIBLHUK C yTJIoM B 30°.

HepaBenctBa B reoMeTpuu: HEPAaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAaHOM,
TeopeMa 0 OOJIbIIEM yTiie U 0OJIbLICH CTOpOHE TpeyrojabHUKa. [leprneHauKyisap 1 HaKIOHHas!.

['eomeTpuyeckoe MecTo Touek. buccekTpuca yriia M CepeAMHHBIA NEPHEHAMKYJISAP K
OTpE3KYy KaK Fr€OMETPUUYECKHE MECTA TOYEK.

OkpyXHOCTb W Kpyr, XOpJa M JuaMeTp, HUX CBoiicTBa. B3auMHoe pacnonoxeHue
OKpyXHOCTU M npsiMoil. KacarenbHast U cexymas K OKpy>KHOCTU. OKpY>KHOCTb, BIIMCAaHHas B
yro. Brnincannast u onucanHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero mpu3Haku W cBoOWCTBA. YacTHbIE Cilydau
napajuiejorpaMmoB (IIPsSIMOYTOJIBHUK, pOoMO, KBaJapaT), UX TMPU3HAKK U CBOMCTBa. Tpamnerus,
paBHOOOKas Tpamnenwsi, e€ cBoiicTBa U npu3Haku. [IpsMoyronpHas Tpanenus.

Merton yasoenuss menuanbl. LlenTpanbHas cummerpus. Teopema aneca m teopema o
IPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennuie TMHUM TPEYToJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHHKa.

[Tonobue TpeyroabHUKOB, kK0dpdumment nomodbus. [IpusHaku momodus TPeyroabHUKOB.
[TpumeHeHne NOA00MS IIPU PELICHUN PAKTUYECKUX 3a]1ay.

CpoiictBa muomazneit reomerpuueckux Guryp. @opMmyisl A IUIOMIAAU TPEYroJbHUKA,
napaujenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IIaei MoJ00HBIX GUryp.

Boruncnenue miomazeil TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJieT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mpu pemieHUH NPaKTUYECKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro YIJIa MpSMOYIOJbHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BriucanHble M LIEHTpalbHbIE YTJbI, YIOJ MEXAY KacaTeIbHOM M XOpJOH. YTIBI MEXAY
XOpAaMM U CeKylMMH. BrnucaHHble W onucaHHbIE UYETBIPEXYTONBHMKH. B3aumHoe
pacrionio’)keHre ABYX OKpyxkHocTed. Kacanue okpyxnoctei. OOmme kacaTenbHble K IBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yriioB or 0 mo 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
TOXJ1ECTBO. POPMYJIBI IPUBEACHHUS.

Pemenune TtpeyrosbHUKOB. TeopemMa KOCMHYCOB U TeOpeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoGpa3zoBanue nomodus. [logobue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 nmpousBeACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHX,
TEopeMa O KBaJpaTe KacaTelbHOM.



Bekrop, amuHa (MOAOynb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTHBOIOJIOKHO
HaIIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalUyd HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 0 IBYM HEKOJUIMHEApHBIM BeKTopaM. KoopauHaTel BEKTOpA.
CkansipHO€ ITPOU3BEAECHNUE BEKTOPOB, IIPUMEHEHHUE JJIs1 HAX0XK/I€HUS JJIMH U YIJIOB.

JlexapToBbl KOOpIMHATBl HA IUIOCKOCTH. YPaBHEHHUS IMpPSMOM M OKPYKHOCTH B
KOOpJMHATAX, [IEPECCUECHUE OKPY>KHOCTEHN U IIPSIMBIX. MeTOl KOOPAMHAT U €0 IPUMEHEHHUE.

ITpaBriIbHBIE MHOTOYTOJIBHUKH. J[n1Ha OKpykHOCTH. I'pagycHas u paguaHHas Mepa yria,
BBIUNCJICHHME JUIMH QYT OKpy>kKHOCTeH. [lnomanp kpyra, cektopa, CerMeHTa.

JIBMOKEHUS TIOCKOCTH U BHYTPEHHHUE CUMMETPUH (DUTYD (JIEMEHTapHbIE IPEICTaBICHUS).
[TapannensHbii iepenoc. [1oBopoT.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThbl OCBOEHHUS IIpOrpaMMbl yueOHOro Kypca «l'eomerpus»
XapaKTepU3YIOTCA:

1) naTpuoTHYecKoe BOCIINTAHME:

IPOSIBIIEHUEM HMHTEpeca K MPOHUIOMY U HACTOSIIEMY pPOCCHUHCKONM MaTeMaTHKH,
LICHHOCTHBIM OTHOILIEHWEM K JOCTH)KECHMSIM POCCHMCKHX MATEMaTHKOB U POCCUHCKOH
MaTEMaTHUYECKOH ILIKOJIbI, K HCIOJIB30BAHUIO 3TUX JOCTH)KEHUH B APYTUX HAYKaX U IMPUKIAJHBIX
chepax;

2) rpakIaHCKoOEe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOS3aHHOCTEM TpakAaHWHA W pealu3alii ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJIEHUH, TPOLIETYp TPakJIaHCKOTo oO0IiecTBa (HampuMmep, BbIOOPHI, OINPOCH), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUI
HayKH, OCO3HAHHEM BaKHOCTHU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOIO;

3) TpyaoBOe BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHE B PEUICHMM INPAKTUYECKUX 3aJad MaTeMaTHYECKON
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOro 0Opa30BaHUs Ha MPOTSHKEHUHU Bcel
KHU3HH Ul YCHEIHON MpodecCHOHANIbHOM AEATeNbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM MHAMBHIYaJbHOM TPAeKTOpUU OOpa3oBaHUi U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY M O3CTETHUYECKOMY BOCHPHUATHIO MaTeMaTUYECKUX
00BEKTOB, 33/1a4, PELICHUN, pacCyKIeHUH, YMEHHUIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIMe B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX INpeAcTaBIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEJOBEKa, MPHPOJIbl U 0OIIecTBa, MOHUMAaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JUISl PA3BUTHUS LUBUIN3ALUH, OBJIAJCHUEM SI3bIKOM MaTEMAaTHKH U MAaTEMaTHYECKON
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KyJbTypOH KaK CpEICTBOM IIO3HAHWS MHpa, OBJAJCHUEM MPOCTCUIINMH HaBBIKAMHU
HCCIIeIOBATEIILCKOM EATEIIbHOCTH;

6) pusuveckoe BocnuTaHue, popMupoBaHmne KyJIbTYPhI 310POBbSI M IMOLMOHAJIBHOTO
Os1aronosyqusi:

FOTOBHOCTBIO TPUMEHSTh MAaTEMAaTHYECKHE 3HAHUS B HMHTEPECAX CBOETO 30pOBbS,
BEJICHUS 3JJ0pPOBOTO 00pasa >KM3HHU (3I0pOBOE MUTAaHKE, COATAaHCUPOBAHHBIM PEKUM 3aHATUH U
OT/bIXa, peryisapHas (Qu3nueckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBBIKA PEQIICKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa JPYroro 4e0BeKa;

7) 3K0JI0rH4YecKoe BOCIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHWE MATeMAaTUYCCKUX 3HAHWM ISl PEIIeHUs 3a7ad B 00JacTH
COXPAHHOCTH OKpY>Karolleil cpeipl, MIAHUPOBAHUS TOCTYIIKOB M OLIEHKH HMX BO3MOXKHBIX
MOCIIEACTBHIA ISl OKPYKAIOMIEH Cpeibl, OCO3HAHUEM TII00AIBHOTO XapaKTepa SKOJIOTHYECKHX
npoOJIeM U yTeH UX PEIICHHUS;

8) amanTanus K N3MEHAIUMCS YCJI0BUSAM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCMCTBUAM B YCIOBUSAX HEOMPECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JeSTeNbHOCTh, B TOM UUCJIE YMEHHUE YUUTHCS Y APYTUX
JroJiel, MpuoOpeTaTh B COBMECTHOM JIESATEIbHOCTH HOBBIC 3HAHMSI, HABBIKA U KOMIICTCHITUN U3
OTIBITA IPYTHUX;

HEO0OXOIUMOCThIO B ()OPMHUPOBAHUH HOBBIX 3HAHWI, B TOM 4YHCJEe (GOPMYJIUPOBATH HJICH,
MOHSTHUS, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
JIeUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYalllI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMBbIC PEHICHUS U
neicTBus, GOPMYTUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHMBepPcaJIbHbIe YUeOHble 1elicTBUS

ba3oBble jiornyeckue AeicTBUA:

e  BBUIBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MAaTeMaTHYECKHX OOBEKTOB,
NOHSTUM, OTHOIIEHWH MEXIy MOHATHUSAMHU, (QOPMYJIUPOBAaTh OINpEAENeHUS TMOHATHUH,
YCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KIacCH(PHUKAMUA, OCHOBAaHUS g OOOOIICHHS |
CpaBHEHUs1, KPUTEPUU IIPOBOJIUMOIO aHAJIN3A;

e  BOCIPUHHUMATH, (OPMYIMPOBATH U MPEOOPA3OBHIBATH CYXKJEHHS: YTBEPAUTEIbHbIC U
OTpUIATCIIBHBIC, CIUHUYHBIC, YACTHEIC U 06HH/IG, YCIIOBHBIC,

o BBIABIIATE MAaTEMaTHYCCKHUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IIPOTHBOPCUYHSA B
q)aKTaX, JaHHBbIX, Ha6J'IIOJIGHI/I${X U YTBEPXKIACHUAX, MpcajiaraTb KPUTCPHUU [JIs1 BBISABJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEYUNIA;

L ACJIaTh BBIBOJbI C HCITIOJB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U MHAYKTHUBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

e pa30uparh JOKa3aTeIbCTBA MaTEMaTHUYECKUX YTBEpXKIACHHM (TpsMble H  OT
IPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0Ka3aTeIbCTBA MAaTEeMaTUYECKHX



(bakToB, BBHICTpAaUBaTh ApryMEHTAIINIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PacCykICHHUS;

e BbIOMpaTh crocod pemieHus y4eOHOH 3agaum (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHusi, BbIOMpaTh HauOoliee MOAXOIANIMM € Y4ETOM CaMOCTOATEIBHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

®  1CNONb30BaThb  BONPOCHl  KAaK  HMCCIEAOBATEIbCKUA  HMHCTPYMEHT  IIO3HAHMS,
(dopMynaHpoBaTh BOMNPOCHI, (PUKCHpYIOUIME NPOTUBOpEYHe, NpolIeMy, CaMOCTOSTEIHHO
YCTaHaBJIMBAaTb HCKOMOC U JaHHOC, (bOpMI/IpOBaTB THUIIOTE3Y, apTyYMCHTUPOBATH CBOIO IMO3UIIUIO,
MHCHMUC,

® [POBOJUTH IIO CaMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECIOKHBIM 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXTy COOOIA;

®  CaMOCTOATEIBHO (OPMYIUPOBATH OOOOIMICHWS ¥ BBIBOJBI 10  pe3yjbTaTaMm
IPOBEAEHHOTO  HAONIONEHUS, UCCIEJOBaHMS, OLIEHUBAThb JIOCTOBEPHOCTh  IOJyYEHHBIX
Pe3yJIBTaTOB, BBIBOJAOB U 000OIICHHUIA;

® [IPOTHO3UPOBATH  BO3MOXKHOE  pa3BUTHE Mpolecca, a TakKkKe  BBbIIBUTATh
MPEJIIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

° BBISBIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IH(i)OpMaIII/II/I, JaHHBbIX, HGO6XOI[I/IMI)IX
JUTSL pEIICHUs 3a]1a4H;

e  BbIOMpAaTh, aHATM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIHIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

e BpIOMpaTh ¢GopMy TpPEACTaBICHUS HHPOPMAIMN U WUIIOCTPUPOBATH pEIIaeMble
3a/1a4yl cCXeMaMH, TuarpaMMamu, HHOHM rpaguKoil U UX KOMOUHAIMSIMU;

®  OlEHUBATh HAIEKHOCTh HUHPOPMAIIH TIO KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIeM WIH
c(hOpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHukaTHBHBIE YHHBepcadbHbIe YueOHbIe el CTBHUS:

®  BOCIPUHUMATH U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUH C YCIOBUSMHU H LEISIMH
061H€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W NHCbMCHHBIX
TCKCTax, JdaBaTb IOJACHCHUA 110 XOA4y PpPCEIICHHA 3aJjadyd, KOMMCHTUPOBATH HOHy‘IGHHBIﬁ
pe3yibTarT;

e B Xofe 00CYXIECHHUS 33J]aBaTh BOIPOCHI 110 CYIIECTBY 00CY>KAaeMOM TEMBI, TPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb HWACH, HALCJICHHBIC Ha IMOUCK PCUICHUA, COIIOCTABJISAATH CBOU
CYXKICHHS C CYXJIEHUSMHU JPYTHUX YYaCTHHUKOB JMajora, oOHapyXUBaTh Pa3inuvde U CXOJICTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyIHPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

®  TIPEACTABISATH PE3YJbTaThl PEIICHUS 3a/1a4H, SKCIEPUMEHTA, UCCIEAOBaHUS, MPOEKTA,
CaMOCTOSATEIIBHO BI)I6I/IpaTI) (i)OpMaT BBICTYIINICHUA C y‘-IéTOM 3aga4 IMpPE3CHTAlMUu U
0COOEHHOCTEH ay TUTOPHH;

® T[OHWMAaTh M HCIIOJIb30BATh MPEHMYIIECTBA KOMAaHIHOW W WHAMBHUIYAIbHON paOOTHI
IIPU pEIIeHNN YUYeOHbIX MaTeMaTHUECKHX 3aj1ay;



®  [IPUHUMATH LIEJIb COBMECTHOM JICATEIIEHOCTH, IJITAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacrpeneNiaTh BUIbl padoT, JOrOBapUBAThCs, 00CYKIATh MPOIECC U PE3yIbTaT PAdOTHI,
0000111aTh MHEHUS HECKOJIIBLKUX JIONEH;

® y4YacTBOBaTh B TPYyHHOBBIX ¢Gopmax padboThl (0OCYyXIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE INTYPMBI W JIPyTHE), BBINOJHATH CBOK YacTh pPabOThl M KOOPIUHHPOBATH CBOU
NEHCTBUS C IPYTUMH WICHAMH KOMaH/Ibl, OIICHUBATh KAYE€CTBO CBOETO BKJIAJa B OO MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JedcTBUA

Camoopranusanus:

®  CaMOCTOATEIbHO COCTAaBJAThH IIJIaH, AJITOPUTM pEIIeHUs 3afadd (UM €ro 4acTh),
BBIOMPATH CIOCOO pelIeHus] ¢ YIETOM MMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMaLUU.

CaMOKOHTPOJIb, 3MOLHOHAJIBHBIH MHTEJIEKT:

e  BJAJETh COCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3yJibTaTra pelieHus
MaTeMaTHYeCKOM 3aa49H;

®  [peABUAETb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELIEHUU 3a]1a4H, BHOCUTD
KOPPEKTHUBBl B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

®  OLEHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTU OCTABJICHHON LIETIU U YCIOBUSIM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI 1IEJIU, HAXOUTh OLIMOKY, 1aBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K koniy obOydeHuss B 7 kjaacce oOyyarolIMiCs MOMYYHUT CIEAyIOIIUME MpeIMETHBIE
pe3yabTaThl:

Pacnio3HaBaTh H3ydeHHbIE TIeoMeTpuueckue (Uryphl, ONpPENeNsATh WX B3aUMHOE
pacroyio’)keHne, HU300pakaTb T'€OMETPHUUYECKHE (UTYpbI, BBIIOJIHATH YEPTEXKU IO YCIOBHUIO
3amaun. M3MepATh JMHEHHBIE M YIVIOBBIC BEIMYMHBL. Pemars 3ajauv HAa BBIYUCIICHHE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenate rpyOyto OLIEHKY JMHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHOM KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUHHBI.

Ctpouts 4epTekH K F€OMETPUYECKHUM 3a/1adaM.

Ilonb30BaTbcsd NPU3HAKAMM DPABEHCTBA TPEYTOJIBHUKOB, MCIIOJIb30BaTh IIPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MIPU PEILICHNH 33/1a4.

IIpoBOIUTE JIOTMYECKHUE PACCYKICHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30oBaTbcs MNpU3HAKAMH PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBONCTBOM
MEIUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJbHOIO TPEYrOJbHUKA, B PpEIICHUU
F€OMETPUYECKHX 3a/1a4.



OnpenensaTh NapajuieNbHOCTh NPSIMBIX C MOMOIIBIO YTJIOB, KOTOpbIE 00pazyeT ¢ HUMH
cexymas. OnpeneisaTh NapalieIbHOCTh MPSMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYTOM IIPSMOM.

Pemrate 3agaun Ha KiIeT4aToit Oymare.

[IpoBOIUTH BBHIYMCICHUS W HAXOJUTh YHUCIOBbIE M OYKBEHHbIE 3HAYCHHUS YIJIOB B
FEOMETPUUYECKUX  33Ja4aX C  HUCIHOJIb30BAHUEM CYMMBI  YIJIOB  TPEYIOJbHHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECEUYCHUU MABYX NapauIeTbHBIX
NPSAMBIX CEeKyllel. PemaTe mpakTnueckue 3aa4y Ha HaX0KJIEHHUE yTJIOB.

Brnanets noHsATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPeAesATh OMCCEKTPUCY yria
U CEpEAVHHBIN NEPIEHINKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTa TOUEK.

DopMyIUpOBaTh ONPEIECIECHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKpPYKHOCTH,
IIOJI30BAThCSA UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEILICHUU 3a1a4.

Bragerp moHsATHEM ONMCAaHHOM OKOJO TPEYrojJbHUKAa OKPYXHOCTH, YMETh HaXOJUTh €€
ueHTp. [lonp3oBaThecs GakTamMu 0 TOM, YTO OUCCEKTPUCHI YIJIOB TPEYrOJIbHUKA MIEPECEKAIOTCs B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEANHHBIC IEPIEHIUKYJSAPbl K CTOPOHAM TPEyroJbHUKA
MIEPECEKAIOTCS B OJIHOM TOUKE.

Brnagetp noOHATMEM KacaTeabHOM K  OKPYKHOCTH, IOJIb30BaTbCsi TEOPEMOMl O
NEPIEHIUKYJISIPHOCTH KacaTeJIbHON U pajuyca, IPOBEAEHHOTO K TOUKE KaCaHUsl.

[Tonb30BaTbcs  MPOCTEHIIMMU  TIE€OMETPUYECKMMU HEPAaBEHCTBAMH, IOHMMATh HUX
IIPAaKTHYECKUM CMBICII.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHHUS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K xonmy oOydyenuss B 8 kiiacce oOydaroImIUiCA TOMYYHUT CIEAYIOIIME IPEAMETHBIC
pE3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BH[bI YETBIPEXYTOJIBHUKOB, UX DIJIEMEHTHI, IOJIb30BaThCS HX
CBOICTBaMH IIpU PELICHUH F€OMETPUUECKHX 3ajad.

[TpuMeHATH CBOWCTBA TOUKM IIEpECEUCHMs MeIWaH TpeyroyibHUKa (LEeHTpa Macc) B
peneHuu 3aay.

Braners noHsTueM cpeaHel JIMHUK TPEeyrojbHHKA M Tpaneluuy, MIPUMEHSATh UX CBOMCTBA
IIpH pPEIIEHHH reomerpudeckux 3anad. [lomp3oBatecs Teopemoinn Pameca W TEOpeMOH O
PONOPLUOHAIIBHBIX OTPE3KAX, MPUMEHATh UX JJIS PELIEHUS MPAaKTUYECKUX 3a/1a4.

[TpuMeHATH MPU3HAKK OO0 TPEYTOIbHUKOB B PEIICHUH F€OMETPUUECKUX 3a/1au.

[Tons3oBatbess Teopemoi Iludaropa 1 pemieHHs TE€OMETPHUECKUX U INPaKTHUECKUX
3ana4. CTpoUTh MaTEMaTHYECKYI0 MOJENb B NMPAKTUYECKUX 3a]adyax, CAMOCTOATEIBHO IENATh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagerp moHsATHSIMH CHHYCa, KOCHHyca M TaHI€HCa OCTPOro Yyrjia MpsSIMOYTOJbHOTO
TpeyrojabHuKa. [1071530BaThCS 3TUMU MOHITUSIMHU IS PEIICHUS TPAKTHYECKUX 3a7au.

Boruncnsate  (pa3nuyHBIMEH - crioco0amMH) — IUIOIIAAh  TPEYrojdbHUKA U IUIOMIAAH
MHOTOYTOJBHBIX  QuUryp (MONB3ysCh, TI€ HEOOXOAMMO, KaJdbKyJasTopoMm). I[IpumeHsTH
MI0JTy4YE€HHbIE YMEHMS B IPAKTUYECKUX 3a/1adax.

Biagerp NOHATHSIMM BIMCAaHHOTO M LEHTPAJIBHOIO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJax MEXAYy XOopJaMH (CeKYIIMMH) U YIJle MeXAy KacaTeIbHOH M XOpAoi
IIPU PELICHNU T€OMETPUUYECKUX 3a/1ay.

Bnaners moHsATHEM ONMMCAHHOTO YETHIPEXYTOJBbHUKA, MPUMEHSITh CBOMCTBA ONKMCAHHOTO
YETBIPEXYTOJIBHUKA [TPU PELLIEHUH 3a/1a4.



[IpuMeHATh MOJIydYEeHHBIE 3HAHUSA Ha NMPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOAEIHU UL
3aJa4 peaqbHON KU3HU M TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'/I€ HEOOXOUMO, KaJIbKYJIATOPOM).

K koniy obOydenuss B 9 Kjaacce oOydaromMidcs MOMYYHUT CIEAYIOIIME IpPEIMETHBIC
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (YHKLUUU OCTPBIX YIJOB, HAXOAUThb C HUX IOMOILBIO
pasMyHbIe  BJEMEHThl  MPSIMOYTOJbHOIO  TPEYrojbHUKA  («pelIeHHe MPSIMOYIOJIbHbBIX
TPEYToJIbHUKOB»). Haxoauts (C mMOMOLIbIO KaNbKYJISATOpA) AJIMHBI M YIJIbl U1 HETaOIMYHBIX
3HAYCHUM.

[Tonp3oBatbest hopMyIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXIECTBOM
JUISL HAXOXKICHUS COOTHOLICHUHN MEXIYy TPUTOHOMETPUYECKUMU BEITUYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIS HAXOXKICHMS Pa3IMYHBIX JIEMEHTOB
TPEYrojbHUKa («pElIEHUE TPEYroJIbHUKOBY»), MPUMEHITh UX NPU PELICHUH T€OMETPHUYECKHUX
3aj1ad.

Brnaners nonsitusMu npeodpazoBaHUs 10100, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp30oBaTbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIMHBI U
HaXOJUTh YIJIbl y NMOA0OHBIX Guryp. IIpumMeHsaTs cBONCTBa 10100MS B MPAKTUYECKUX 3a/1a4ax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYDP B OKpPY’KAIOLIEM MUpE.

ITonb30oBaTbes TEOpEMaMU O MPOU3BENCHUM OTPE3KOB XOpJ, O IPOU3BEACHUHU OTPE3KOB
CEKyIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHUMATh WX TE€OMETPHYECKUH H (DU3HYECKHH CMBICIH,
OPUMEHATh MX B PELICHUM TIeOMETpUYecKuX M ¢u3ndeckux 3ajad. IIpumeHsTh CKanspHoe
IIPOU3BENICHNE BEKTOPOB JJIs1 HAX0XK/IEHUS JJIMH U YIJIOB.

[Tosp30BaTbcs METOAOM KOOpAMHAT Ha IUIOCKOCTH, IPUMEHSATH €ro B PEUICHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Bnagers MOHATHAMHM NPaBUIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPY>KHOCTH, JUIMHBI JAYTH
OKPY’KHOCTM M PaJUMaHHOM MeEpbl YIUVIA, YMETh BBIUMCIATH IUIOMIAJb Kpyra M €ro 4acTem.
IIpuMEHATH MOTyYEHHBIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxomute ocu (MM LEHTpB) CUMMETpUM (DUTYp, MPUMEHSTh IBUKEHHS IJIOCKOCTH B
MPOCTEUIINX CIIydasiX.

[TpuMeHATH MOJIyYEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKHUE MOJAEIH UL
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYUCIEHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPHUECKUX (PYHKIMH (TIOJIB3YSACH, I71e HEOOXOIUMO, KAJIbKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumenoBanue a3jaesoB U TeM uudpoBbie
Ne o/ P Konrpoabubie IIpakruuyeckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
L | comtoma. - Vouspenme. . reonerpacox | 14 Buomoresa 110K
' P P https://m.edsoo.ru/7f415¢2e
BEJIMYNH
bubnuoreka [HOK
2 T 22 1
PEYTOTLHHIH https://m.edsoo.ru/7f415¢e2e
[TapannensHble  HpsAMBIE, CyMMa  yIJIOB bubnuoreka I[HOK
3 14 1
TpPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTh U  Kpyr. [I'eomerpuueckue 14 1 bubnuoreka [IOK
MOCTPOCHHS https://m.edsoo.ru/7f415¢e2e
bubnuoreka HOK
5 IT 6006 i 4
OBTOPEHIE, ODOBIICHIE SHAHHH https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 3 0
8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3xuesioB 7 TeM (undposwbie)
Kontpoabubie IIpakTHyeckune
n/n MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubanoreka IHOK
1 4 & 12 1
STHPEXYTOTBHHEA https://m.edsoo.ru/7f417e18
2 Teopema ®aneca u TeopemMa o 15 1 bubnuorexa HOK
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MPOTOPIMOHANBHBIX ~ OTpe3KaX, I0JI00HBIC https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
I1 . H i
3 T J-;OT(?J?:HHKOB nax?\iiizﬂiommzﬂoﬁjf " 14 1 bubamorexa LHOK
bey Y P https://m.edsoo.ru/7f417¢18
[Tnomanu mogoOHbBIX Guryp
bub. OK
4 Teopema [Iudaropa u nHavana rpuronomerpuu 10 1 htPtIsz,I:I;I/(r)lj.ec;asoo.ru 784 ll;le 13
NG o
MMACAHHBIC YETHIPEXYTOJILHUKH. TEJbHBI
pexy . https://m.edsoo.ru/7f417¢18
K OKpy>kHOCTU. Kacanue okpyxHOCTeH
bubnuoreka HOK
6 I1 06006 i 4
OFTOPCHHE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 5 0
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue a3JesioB " TeM uugpoBbie
Ne ni/m P Kourpoabubie IIpakTnyeckue (upp )
MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Tpuronomerpus. Teopembl KOCHHYCOB U 16 | bubnmnoreka HOK
CHUHYCOB. Pelienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) IIpeoOpa3oBanue mnogobus. Merpuueckue 10 1 bubnuotexa HOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2¢
bubanoreka IHOK
3 B 12 1
SxTopH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa LOK
P P https://m.edsoo.ru/7f41al2c
5 IIpaBuibHblE  MHOrOyrosbHMKM.  [lnmHa = 8 bubnuotexa HOK
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OKpPY’KHOCTH U IUIOIIAJbL Kpyra. Berancnenue

https://m.edsoo.ru/7f41al2c

Ionfaaen
6 JBHXKEeHUS MIOCKOCTH 6 bubamorexa HOK
https://m.edsoo.ru/7f41al2¢
7 [ToBTOpeHMe, 0000IIeHNE, CcHCTEMATH3AIUS . bubnuoreka LHOK
3HAHUI https://m.edsoo.ru/7f41al2¢c
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 68
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MMPOBEPSIEMBIE TPEBOBAHHMS K PE3YJBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble mnpeaMeTHbIe Ppe3yJabTaTbl OCBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHONM MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
Pacno3naBate u3yueHHbIE TeOMETpUYECKHE (UTYpPBI, ONPEACTATh HX
B3aMMHOE  pACIOJOXKEHHE, H300pakaTh TeoMeTpuYecKue  (Gurypsl,
6.1 BBINOJIHATH YEPTEXKH 110 YCIOBUIO 3aauu. M3MepsATh JIMHEHbIe U yITIOBbIE
BeIMYMHBL. Pemiate 3a7auM Ha BBIYMCIIEHUE JUIMH OTPE3KOB M BEIMYUH
yIJI0B
Jenate rpyOyi0 OICHKY JHMHEHHBIX M YTJIOBBIX BEJIHYMH NPEAMETOB B
6.2 pearbHON JKM3HHU, Pa3MEpOB MPHPOIHBIX 00BEKTOB. Pasmuuarh pasmepsl
3THX 0OBEKTOB 110 MOPSJIKY BEIMUUHBI
6.3 CTpouth 4epTeKH K r€OMETPUUECKUM 3a/iadam
[Tonp3oBaTbcss NpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh
6.4 IOPU3HAKM M CBOMCTBA PaBHOOEAPEHHBIX TPEYIOJBHUKOB IPHU PELICHUU
3aja4
6.5 [IpoBoauTH JIOTHYECKUE PACCYKIEHUS C UCTIOIb30BAaHUEM F€OMETPHUUECKHUX
' TEopeM
[Tonb3oBaTbcsl MpU3HAKaMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB,
6.6 CBOICTBOM MeJIHaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYTOJIbHOTO
TPEYrojbHUKA, B PELIEHUH F€OMETPUUECKUX 3a7au
OnpenensaTs NapajjIeIbBHOCTh MPSMBIX C IOMOLIBIO YIJIOB, KOTOpPbIE
6.7 oOpazyer ¢ HuMH cekymas. OnpeaensTb NapalielbHOCTh MPSAMBIX C
' IIOMOIIBI0 PABEHCTBA PACCTOSHMM OT TOYEK OJHOM MPSIMOM 10 TOYEK
JIpYroi mpsiMont
6.8 Pemate 3a1aun Ha kieT4aToi Oymare
[TpoBOAUTH BBIYMCIIEHUS W HAXOIUTh YHCIOBBIE U OYKBEHHbIE 3HAYCHHS
VIJIOB B TEOMETPUYECKHX 3aJadyax C HCIOJIb30BaHUEM CYMMBI YIJIOB
6.9 TPEYTOJILHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00Opa30BaHHBIX MPHU
NEPECEUEHUH  JIByX MapajUleNbHbIX  MpsAMBIX  cekylied. Pemats
IIPAKTUYECKHE 3a/1a4l Ha HaX0XIEHUE YTJIOB
Bnagers moHSATHEM TeOMETPUYECKOrO0 MeCTa TOYeK. YMETh OINpeAeNsiTh
6.10 OHMCCEeKTpUCY yria W CEpPEelIWHHBI MEepPHeHIUKYIsp K OTpe3Ky Kak
TEOMETPUUECKHE MECTA TOUEK
®opMyIUpOBaTh OIMpeNeIeHHs] OKPYKHOCTH M Kpyra, XOpAbl U JAMaMeTpa
6.11 OKpPYXHOCTH, TIOJIb30BaThCd HX CBOWCTBAMH. YMEThb NPUMEHATH 3TH

CBOICTBA MIPU PEUICHUHU 33724
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6.12

6.13

Bnaners nmoHsTHEM OMMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaxonuTh €€ meHTp. [lonap3oBaThbes (akTaMHM O TOM, YTO OHMCCEKTPHCHI
VIJIOB TPEYTroJbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO
CepEeIMHHBIC MEPIICHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAIOTCS B
OJTHOH TOYKE

Bnaners noHATHEM KacaTelbHON K OKPYXKHOCTH, IIOJIb30BAThCS TEOPEMOU
0 IEPIEHIUKYISIPHOCTH KacaTEJIbHOM M Paguyca, MPOBEAEHHOIO K TOYKE
KacaHus

6.14

6.15

ITonp30BaThCs HpOCTGfIIHPIMPI TCOMETPUICCKUMHU HCpaBCHCTBAMHU,
IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHE MTOCTPOCHUSI ¢ TTIOMOIIBIO IUPKYJIS
U JUHEWKU

8 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

6

IIpoBepsiemble mpeaMeTHbIE PpPe3yJabTaThbl OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

I'eomeTpus

6.1

6.2

6.3

Pacno3naBath OCHOBHBIC BH/IbI ‘-IGTI)IpéXYFOJH)HI/IKOB, X DSJIEMCHTHI,
IIOJIb30BAThCS MX CBONCTBAMU IIpH pCHICHUU I'COMCTPUYICCKHUX 3a1a4

HpI/IMeHHTB CBOMCTBAa TOYKHU nepeceuCHust MEAnaH TpPCYroJIibHHUKa (ueHTpa
MaCC) B pCHICHUHU 3a1a4

BrnaneTts nonsTueM cpeaHei JIMHUM TPEYTroIbHUKA U Tparelnu, IPUMEHsATh
UX CBOICTBAa IIpU PEIIEHUU TIeoMeTpudeckux 3anad. Ilonp3oBaThbes
Teopemoii ayeca W TEOPEMON O NPONOPLUUOHAIBHBIX OTpE3Kax,
OPUMEHSTh UX JUIS PELIeHHUs MPAKTUYECKUX 3a/1a4

6.4

[IpumensTs  npu3Haku  1OJNOOMS  TPEYroJbHUKOB B pEIICHUU
FeOMETPUYECKHX 3a1a4

6.5

[Tonws3zoBatbest Teopemoii Iludaropa mns pemieHUss TEOMETPUUYECKUX H
MMPAKTUYCCKUX 3aaad. CTpOI/ITI) MAaTE€MaTUYCCKYI0O MOJC/Ib B IMIPAKTUYCCKHUX
3aJa4ax, CaMOCTOSITENIbHO JIeNaTh YepTEX M HAXOAUTh COOTBETCTBYIOLIME
JJIVHBI

6.6

6.7

6.8

BJ'IE[,Z[CTB MOHATUAMU CHUHYCA, KOCHMHYCa W TaHI'CHCA OCTpOro yrijia
MpAMOYT'OJIBHOTO TPCYroJIbHHKA. ITonp30BaThCd ATHMH IIOHATHSIMHU I
pPEHICHUA NPAKTUYCCKUX 3a1a4

Boruncnare (pa3auMyHbIME CII0COOaMU) IUIOIIAIb TPEYTOIbHUKA U TJIOLIA I
MHOTOYTONBHBIX (pUryp (MONb3yACh, Il HEOOXOIUMO, KAJIbKYISITOPOM).
[IpuMeHsATH MoydYeHHbIE YMEHHS B IPAKTUYECKHX 3a/1a4ax

Bnasers NMOHATHSAMHM BIHMCAHHOTO M IIEHTPAJIBHOTO YIJa, UCIOJIb30BATh
TEOpPEeMbI O BIIMCAHHBIX YIJaX, yriax Mexay XopaaMu (CeKyLIMMHU) U yrie
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MEXy KacaTeJIbHOW U XOpAOH IPU PEILIEHUH N'€OMETPUUECKHUX 3a1a4

6.9

6.10

BJ'IaI[eTB IOHATHUEM OIIMCAHHOI'O tleT]i»IpéXerJ'IBHI/IKEl, IIPUMCHSTH CBOMCTBa
OIIMCAaHHOI'O I-IGTI:IpéxyI‘O.HI:HI/IKZl IIpu pCHICHUH 3a1a4

[TpuMeHSTh TOTy4YCeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTHYECKUE
MOJIENI JIUIsl 33Ja4 pealbHOW KM3HH W TPOBOIHMTH COOTBETCTBYIOIIUE
BBIYUCIICHHSI C TIPUMEHEHUEM MTOI00UST M TPUTOHOMETPUH (ITOJIB3YSICh, TIIE
HEO0OXOAMMO, KAIBKYJIITOPOM)

9 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

6

IIpoBepsiemble mpeaMeTHBbIE PpPe3yJbTAThl OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIHUU OCTPHIX YIJIOB, HAaXOAWTh C HX
MIOMOULIBI0  Pa3JIMYHBIE 3JIEMEHThl  MPSMOYIOJBHOTO  TPEYroJIbHUKA
(«pelieHue MPSMOYTOJbHBIX TPEYrolbHUKOB»). Haxoauts (c momoribro
KaJIbKYJISATOPA) AJIUHBI U YTIIbI IS HeTaOIUYHBIX 3HAYCHU N

6.2

6.3

6.4

6.5

[Tons3oBarbcs dbopMmytamMu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXIECTBOM JUISI HAXOXKIEHHUS COOTHOLICHHUIA
MEK]1y TPUTOHOMETPUYECKUMU BEIIMUMHAMU

Hcnons3oBaTh TECOpPEMbI CHUHYCOB MW KOCHUHYCOB IJII HaAXOXICHUIA
Pa3jIMIHBIX J3JIEMCHTOB TPCYTOJIbHUKA («pemeHI/Ie TpeyTOJ'H)HI/IKOB»),
IMPUMCEHATH UX ITPU PCIICHUHN TCOMETPHUICCKUX 3a1a4

Bnaners nmoHATHMSMH TpeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ0O0HBIX ¢uryp. Ilomp3oBarbes cBoiicTBaMu  monoOus
MPOU3BOIBHBIX (PUTYpP, YMETh BBIUUCIATH JUIMHBI U HAXOAWTh YTJbl Y
noo0HbIX ¢uryp. Ilpumenars cBoiicTBa mNog0o0US B MPAKTUYECKHX
3a/a4ax. YMeTh IPUBOJUTH NMPUMEPHI MOAOOHBIX (QUIYp B OKpYXKarolleMm
Mupe

Ilonp30BaTbecd  TeOpeMaMH O TPOU3BEACHMM OTPE3KOB  XOpA, O
IIPOU3BENEHNN OTPE3KOB CEKYIIMX, O KBapaTe KacaTelbHON

6.6

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh WX FEOMETPUUYECKUN M (PU3MUECKU
CMBICII, IPUMEHSATh UX B PELICHUU T'€OMETPUUYECKUX U (PU3MUECKUX 3a]au.
[IpuMeHATH CKaIsApHOE NPOU3BEACHUE BEKTOPOB I HAXOXKACHUS UIMH U
YTIIOB

6.7

ITons30BaThCA METOAOM KOOpAWHAT Ha IIJIOCKOCTHU, HNPHUMCHATH C€ro B
PEIICHUH T'€OMECTPUUCCKUX U MPAKTHICCKUX 3a1a4

6.8

Biiagers nMOHATHUSAMHU NIPAaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBl JTyTH OKPYXHOCTH M PaJWaHHOM MEpbl yIJla, YMETh BBIYHCIATH
IJIOIAAbp Kpyra M ero 4acred. IIpumeHsATh NOJydeHHBIE YMEHHS B
MIPAKTUYECKHUX 3aa49ax
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HaxonuTe ocu WM LEHTPHl CUMMETPUH (GUTYp, HNPUMEHSTH IBUKCHUS

6.9

IIJIOCKOCTH B IIPOCTCUIIHNX CIIy4dasaXx

HpI/IMeHHTL IMOJTYYCHHBIC 3HAHUA Ha MPAKTUKC — CTPOUTH MATCMATUUCCKHC
6.10 MOACIN JId 3aJad peaHBHOﬁ JKU3HU MW MPOBOAWUTL COOTBCTCTBYIOLIUC

BBIUUCIICHUS C MIPUMEHEHHEM I10100UsI U TPUTOHOMETPUUECKUX (YHKUIUI
(IONIB3YySCH, IIe HEOOXO0IUMO, KAIBKYIISITOPOM)

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

7 KVIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpust
HavanpHble monsTus reomerpuu. Touka, mpsiMasi, OTpe3OK, Jiyd. Yroia. Bunel
6.1 yriaoB. BeprukanpHele M cMexHble yribl. buccekrpuca yria. Jlomanas,
MHOTOYroJibHUK. [TapamiensHOCTh U NEpIEeHINKYIIPHOCTD IPSIMBIX
6.2 Cummerpuunbie purypel. OCHOBHBIC CBOWMCTBA OCEBOW CUMMETpuU. [Ipumepsl
' CUMMETPHUH B OKPYKAIOILEM MUDPE
6.3 OcHOBHBIE IOCTPOEHHUS C MIOMOILBIO IIUPKYJISA U IUHENKH. TpeyronpHuk. Boicora,
' MearaHa, OMCCEeKTpHCa, X CBOMCTBA
6.4 PaBHOOepeHHBII M pPaBHOCTOPOHHUH  TpeyroibHUKH.  HepaBeHCTBO
’ TPEYTrOJIbHUKA
6.5 CpolicTBa M IpU3HAKU PaBHOOEAPEHHOTO TpeyrojbHUKa. IIpu3Haku paBeHCTBa
' TPEYTroJIbHUKOB
6.6 CpolicTBa M IpHU3HAKM NapauiedbHBIX NpsMbIX. CyMMa yTIJOB TpEYroJibHUKA.
' Bremnue yrisl TpeyrojibHHAKa
[IpsmoyronbHblii  TpeyroapHuK.  CBOWCTBO ~ MeQuaHbl  MPSMOYIOJIBHOTO
6.7 TpEyrojbHUKa, MPOBEAEHHOM K  TumoreHyse. IIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpIMOYToBHBIN TPEYrOabHUK C YIJIOM B 30°
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, TeopeMa O OosblieM yrie U OOoJbLIeH CTOpPOHE TPEeyroJbHUKA.
IlepnenuKymsp U HAKJIOHHAs
6.9 I'eomeTpuueckoe mecto Touek. buccekrpuca yriia v cepeIMHHBIN EPIICHIUKYIISP
’ K OTpPE3Ky KaK FeOMETPUUYECKHE MECTA TOUEK
6.10 OKpy’KHOCTb U KpYT, XOpJla ¥ AUaMETpP, UX CBOWCTBA. B3anMHOe pacrosiokeHne
' OKPY’KHOCTH U nipsimoii. KacaTtenbHas U cexymas K OKpy>KHOCTH
6.11 Oxpy’XKHOCTb, BIHMCaHHas B Yyrojl. BmucaHHas ¥ omnMcaHHas OKPYKHOCTHU
' TPEYTroJIbHUKA
8 KUIACC
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Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus
6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpsiMoyroibHUK, pOMO, KBaZpaT, X MPU3HAKHA U CBOMCTBA
63 Tpanenusi, paBHoOOKasi Tpamerusi, e€¢ cBoicTBa W mpusHaku. [IpsmoyronbHas
Tpanenus
6.4 Meron ynsoenuss Mmenuanbl. LleHTpanbHas cummerpusa. Teopema @aneca u
' TEOpeMa O MPOIMOPIUOHATIBHBIX OTPE3Kax
6.5 CpenHue TMHUY TPEYTOJbHUKA U Tparnenuu. LleHTp Macc TpeyroiabHUKa
6.6 [Tomobue TpeyronbHUKOB, KO3PumenT nonodbus. IlpusHakum momoOUs
' TpeyroabHUKOB. [I[pruMenenue noqo0us mpu pereHuu NPakTUYECKUX 3a/1a4
6.7 dopMyIIbl IS TUIOMIAA TPEYTOJIbHUKA, TTapalljieiorpaMma, pomoa u Tparneinuu
6.3 CoiicTBa miomaaeii reomerpudeckux ¢uryp. OTHOIICHHE MIOMAAeH ToJ00HBIX
' ¢uryp
6.9 Brruucnenue miomanei TpEyroJbHUKOB M MHOTOYTOJBHHUKOB Ha KIIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenume Teopembl Iludaropa mnpu pemeHun
’ NPAKTUYECKUX 33719
CuHyCc, KOCHMHYC, TaHI€HC OCTpPOr0 yIrja MpsIMOYTOJBHOTO TPEYroJIbHUKA.
6.11 OcCHOBHOE TPUTOHOMETPHYECKOE TOXJIECTBO. TpuroHomerpuyeckue (GpyHKIUU
yraoB B 30°, 45° u 60°
6.12 Brnucannbie ¥ 1EHTpajIbHBIE YIUIBI, YTOJI MEXKIY KacaTelIbHOW M XOpIOH. YTJbI
' MEXy XOpJIlaMU U CEKYITUMHU
6.13 Brnucannbie 1 onucaHHbIE YETHIPEXYTOIBHUKHI
6.14 B3aumHoe pacrnonokeHue AByX okpyxHocTeil. Kacanme okpyskHocTeit. OOrmiue
' KacaTellbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, tanreHc yriioB or 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXAeCTBO. DOPMYJIbI IPUBEICHUS
6.2 Pemrenne TpeyrompHHkKOB. Teopema KOCHHYCOB M TeopeMa CHUHYCOB. PemieHune
' MPAKTUYECKHUX 33/1a4 C UCIOJIb30BAHUEM TEOPEMBbI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobpaszoBanue momodbus. [Tomodre cOOTBETCTBEHHBIX JIEMEHTOB
6.4 TeopemMa 0 MPOW3BEACHUH OTPE3KOB XOPJ, TEOPEMBI O TMPOU3BEIACHHH OTPE3KOB
' CEKYIIUX, TeOpeMa O KBaJpare KacaTeJlIbHOU
6.5 Bekrop, mnmwHa (MOIyJib) BEKTOpA, COHANPABICHHBIC BEKTOPHI, MPOTHUBOIOJIOXKHO

HampaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
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omepalMy HaJ BeKTopamu. PasznokeHue BeKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunatsl Bektopa. CKalsipHOE NPOU3BEICHUE BEKTOPOB, NPHUMEHEHHUE MJIs
' HAaxXO0JICHUS JIJTUH U YTJIOB
JlekapToBbl KOOPJIMHATHl HA IUIOCKOCTH. YPaBHEHMsI NMPSMOM U OKPYXKHOCTHU B
6.7 KOOpJMHATAaX, MEPECEYCHUE OKPYKHOCTEH W NpsAMbIX. MeToa KOOpAUMHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJILHUKH
6.9 JlinHa okpyxHocTu. I'papgycHas M paguaHHas Mepa yria, BBIUMCIECHHUE JUIMH JIyT
' OKPY>KHOCTEH
6.10 [Inomane kpyra, cekTopa, CerMeHTa
6.11 JIBWOKCHHSI TIJIOCKOCTH ¥ BHYTPCHHHE CUMMETpuu (Guryp (dJIeMEHTapHBIC
' npencrasienus). [lapamnenshsiil neperoc. IloBopor

ITPOBEPSAEMBIE HA OI'D 1O MATEMATHUKE TPEGOBAHUA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOI HIPOI'PAMMBbI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM pe3yJbTATaM OCBOEHUS
NMPOBEPSIEMOr0 | OCHOBHOW  00pa3oBaTejIbHOM  NPOrpaMMbl  OCHOBHOIO  00IIEro
TpeOOBaAHUSA o0pa3oBaHusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh MOHATHUAMU: MHOKECTBO, IIOJIMHOXECTBO, ONIEPALIMHU
HaJ MHOXECTBaMM; YMEHHE OIEepUpOBATh MOHATHAMH: Tpad, CBA3HBIN
rpad, IepeBo, LHMKJI, MPUMEHATh HUX IPU pPELICHUH 33a/]a4; yMEHHue
UCITOJIBb30BaTh TIpaduyeckoe MpeACTaBICHUE MHOXKECTB ISl ONMCAHUS
peabHBIX MPOLIECCOB U ABJICHUN, IPU PELICHUH 3a]1a4 U3 APYTHX yUeOHbIX
IIPEAMETOB

YMeHne ornepupoBaTh TMOHATHSIMHU: OINpEIEICHUE, aKCUOMa, TEeOopema,
JI0OKa3aTelIbcTBO;  YMEHHME  pacrno3HaBaTb HUCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, NPHUBOJUTH NPUMEPbl M KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUS BBICKa3bIBAHUIN

YMenue onepupoBaTh NOHATUSIMHU: HATypajJbHOE YHCIO, MPOCTOEC U
COCTAaBHOC 4YHMCJIO, ACTIUMOCTE HATypaJlbHBIX YUCEII, IIPU3HAKU OCIIMMOCTH,
[[eJI0€ YHCII0, MOAYJb YKCciia, OOBIKHOBEHHAs Ipo0b U JecATUYHas ApoOb,
CTaHJAPTHBIA BHUJ YHUCJIA, PALIMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apudMeTHuecKuil KBaJIpaTHBI KOpPEHb; YMEHHE BBHIMOIHATH JNEHUCTBUS C
YUCJIaMH, CPAaBHHUBATh M YIOPSAOYMBATH YMCIA, MPEACTABIATh YMCIA HA
KOOPJIMHATHON NPSAMOM, OKPYIJIATH YHUCIA; YMEHHE JelaTh NPUKUAKY H
OLICHKY pe3yJibTaTa BbIYUCICHUI

YMeHue onepupoBaTh IMOHATUAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
4 apuMeTHUUeCKUid KBaJpaTHBIM KOPEHb, MHOTOWIEH, anredpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU OOJbIIe
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€MHMIIBI; YMEHHUE BBIMONHATH Pacu€Tsl 1mo (opmyrnam, mpeobpa3zoBaHUs
HENbIX, JPOOHO-PAIlMOHATBHBIX BBIPAKEHUI W BBIPAKEHUN C KOPHSIMH,
pa3oKEeHNEe MHOIOUYJIEHA HA MHOXUTEIH, B TOM YHUCJIE C UCIIOJIb30BAHUEM
dbopMyI1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh IMOHATUSAMHU: YHCIOBOE DPABEHCTBO, YPaBHEHHE C
OJIHOH MEepeMEHHOMN, YUCI0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE peniath JIMHEHHbIE M KBaJpaTHble YypaBHEHHs, JApPOOHO-
palfoHaldbHbIE YypaBHEHHS C OJHOM TIEPEMEHHOM, CHUCTEMBI JBYX
JUHEHHBIX ypaBHEHUWI, JIMHEWHbIE HEPAaBEHCTBA U HX CHUCTEMBI,
KBaJIpaTHbIE U APOOHO-pallMOHANIbHBIE HEPABEHCTBA C OJHON MEPEMEHHOM,
B TOM 4YHCJIE MPH PEIICHUH 3a/1a4 U3 IPYTUX MPEIMETOB U MPAKTUYECKUX
3a/1a4; YMEHHE HCII0JIb30BAaTh KOOPJIMHATHYIO NMPSAMYI0 U KOOPJMHATHYIO
IUIOCKOCTB /17151 U300pakeHUs PEIIEHUH YypaBHEHU, HEPaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMHU: QYHKIHS, Tpaduk (yHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IMPOMEXYTKH BO3pacTaHWs,
yObIBaHUsI, HAWOOJIbIIICE W HAWUMCHbBIIECEe 3HAYCHHS (DYHKIHUH, yMCHHE
ONCpupoOBaTh IOHATUAMU: IIpsAMass MIPONMOPLHUOHATIBHOCTD, JIMHEHHAS
byHKuMs, KBagpaTtuuHas (yHKIHS, oOOpaTHAas MPOMOPIHOHAIBHOCTS,
napabosa, runepbo1a; yMeHue CTpouTh rpaduku PyHKIUH, CTIOIH30BAThH
rpaguKu Al ONpPEIENICHHUsT CBOMCTB IPOLECCOB M 3aBUCHMOCTEH, JUIs
peuieHus 3amad M3 JAPYruX Y4YeOHBIX NPEIMETOB W pEabHON JKU3HH;
yYMEHHUE BbhIpaXkaTh (hopMyJiaMH 3aBUCUMOCTH MEXKIY BEIMUMHAMU

YMeHne onepupoBaTh MOHATUSIMH: TTOCJIEI0BATEILHOCTD, apudMeTHIecKast
U TEOMETpUYeCKas TMPOTrPeCcCHH; YMEHHE HCIIOIh30BaTh CBOWCTBA
nocneaoBaTeNbHOCTEH, (HOPMYIBI CYMMBI U OOIIETO YjieHa MPHU PEIICHUU
3a/1a4, B TOM 4YHCJe 3a7ad U3 APYTUX yUeOHBIX MPEIMETOB M peaibHOU
KU3HU

YMeHue pemarh 3a7jaun pa3HbIX TUIOB (B TOM YMCJIE Ha MPOLEHTHI, 10JIU U
4yacTH, JBUKEHHE, paboTy, 1IEHy TOBAPOB U CTOMMOCTb MOKYIIOK U YCIIYT,
HAJIOTH, 337ayd M3 O0O0JacTH YNpaBlIEHUS JHUYHBIMH M CEMEHHBIMHU
(¢uHaHCAMM); YMEHHUE COCTaBIIATh BBIPAKEHUS, YPaBHEHUs, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHIO 3aJayd, HCCIEAOBATh IIOJYyYEHHOE pEUICHUE WU
OLIEHUBATh MPABJIONOA00HOCTh MOTYYEHHBIX Pe3yIbTaToOB

YMeHue onepupoBaTh NOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsMas, JIyd,
JOMaHasi, yrojl, MHOTOYTOJbHHK, TpPEYroJbHHK, PpaBHOOECIPEHHBIA U
PaBHOCTOPOHHUI TPEYrOJbHUKH, MPSMOYTOJIbHBIA TPEYTOJIBHUK, MEANAHA,
OuccekTpuca u BBICOTA TPEYroJbHUKA, YEThIPEXYTOJIbHUK,
napajjienorpaMM, — pomM0,  NPSMOYTOJbHHMK,  KBaapaT,  Tpareuus;
OKPYXHOCTb, KpYT, KacarejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
burypamu; yMeHue pemaTh 3aJa4i, B TOM YHUCIIE U3 TOBCETHEBHOMN KHU3HHU,
Ha HaXOXKJE€HUE TeOMETPUYECKHX BEIMYMH C NMPUMEHEHHUEM M3yUYEHHBIX
CBOICTB Quryp u ¢pakroB
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10

11

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (HUIYp, PpPaBEHCTBO
TPEYTrOJIbHUKOB; NapaJljIeIbHOCTh M MEPHEHIAUKYISIPHOCTh MNPSMBIX, YTOJ
MEXIy MpSAMBIMU, TEPHEHAUKYJSP, HAKIOHHAS, MPOEKIUs, Mogo0ue
¢buryp, mogoOHbIE TPEYrOJbHUKHU, CUMMETPUS OTHOCHUTEIBHO TOYKH U
IpsIMOM; YMEHHUE PacliO3HABATh PABEHCTBO, CHMMETPHIO U Moa00ue Quryp,
[apajuIeIbHOCTD U NEPIIEHIUKYISIPHOCTD IPSIMBIX B OKPY’KaIOILLEM MUPE

YMeHue omnepupoBaTh MOHATHSMU: JJIMHA, PACCTOSHHUE, Yroy (BEIUYHHA
yrJla, CHHYC U KOCHHYC yTJla TPEYyTroJbHHUKA), TUIOIIa/Ib; YMEHUE OIIECHUBATh
pasMepbl TPEAMETOB M OOBEKTOB B OKpPYXKAIOIIEM MHpE; YMCHHE
MPUMEHATH (POPMYIIBI MEPUMETPa U IUIOMIATU MHOTOYTOJIBHUKOB, JITHHBI
OKPY>KHOCTH u ILIOLIAN Kpyra, o0beMa  MPAMOYTOJIBHOTO
napajuiejenunesa; yMEHUE MIPUMEHSATD MIPU3HAKU paBeHCTBa
TPEYTrOJIbHUKOB, TEOPEMY O CYMME VIJIOB TPEYroJIbHUKA, TEOPEMY
[Tudaropa, TpUroHOMETPUUYECKHME COOTHOIICHUS ISl BBIUYMCICHUS JUIHH,
pacCTOAHUH, TJIOIIAACH

12

YMenue  wu3oOpaxkaTh  IUIOCKME  (GUIYpbl M HUX  KOMOUHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT pPyKH, C TIOMOLIBIO YEepPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY MJIM CUMBOJIBLHOMY
OIHCaHUIO

13

YMeHHe OnepUpoOBaTh MOHATUAMU: MPAMOYIOJbHAs CUCTEMa KOOPAMHAT,
KOOPJIMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpa Ha
YHUCIIO, CKaJspHOE IIPOMU3BEACHHE BEKTOPOB; YMEHHE HCIIOJIb30BATh
BEKTOPBI M KOOPJAMHATHI JUIS IIPEACTABICHUS JAHHBIX W PELICHUS 3a7ad, B
TOM YHCIIE U3 IPYTHX yUYEOHBIX MPEAMETOB U pealbHON KU3HU

14

YMeHue onepupoBaTh NOHATUSIMHU: CTOJIOUKOBBIE U KPYTOBBIE TUATPAMMBI,
TaONuIBl, CcpeaHee apudMeTuueckoe, MeauaHa, HauOoJblIee |
HaUMEHbBIIIee 3HAYCHHS, pa3Max YHUCIIOBOTO HA0Opa; yMEHHE HW3BJICKATH,
WHTEPIPETHPOBATH U MPEOOPA30BBIBATE HHPOPMAIIHIO, TTPEIICTABICHHYIO B
Ta0JIMIIaX W Ha JUarpaMmax, OTPaKalollyl CBOWCTBA M XapaKTEPHUCTHUKH
pealbHBIX MPOILIECCOB W SIBICHUM; yMEHHE pacro3HaBaTh H3MEHYHBBIC
BEJIMUMHBI B OKPY’KaIOIEM MHUpe

15

YMeHue omnepupoBaTh TMOHATUSMHU: CIyYalHBIM OMNBIT (CIy4alHBIN
JKCIIEPUMEHT),  DJIEMEHTapHOe  CcOObITHE  (3JIEMEHTapHbI  MCXOJH)
CIIy4aifHOTO OIIBITa, CIyyallHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHUE
HaXOJIUTh  BEPOSTHOCTH  CIy4yallHBIX  COOBITM B  ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU; YMEHHE pelaTh 3aJauu
METO/IOM OpraHU30BaHHOTO Iepedopa M C UCIOJb30BAHUEM IpaBHUIIA
YMHOXXEHUS; yYMEHHE OLCHMBATh BEPOSATHOCTH pEaTbHBIX COOBITHHA U
SBJIEHUHM, TIOHUMATh POJb MPAKTUYECKU IOCTOBEPHBIX W MaJOBEPOSITHBIX
COOBITHI B OKpY’KaloOLIEeM MHUpPE U B >KM3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX
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16

YMeHue BBIOUpPATh MOAXOSAIINN U3YUSHHBIH METO/ ISl PEIICHUs 3a/1a4H,
IIPUBOJUTH IIPUMEPHl MATEMAaTUYECKHMX 3aKOHOMEPHOCTEH B IPUPOIE U
JKU3HU, PAaclO3HaBaTh IPOSBICHHE 3aKOHOB MAaTEMATHKH B MCKYCCTBE,
ONMCHIBATh OTJEJIbHBIC BBINAIOIINECS PE3YJIBTAThI, MOJIYYEHHBIE B XOJ€E
pa3sBUTHs MAaTEMaTUKU KaK HayKd, IPUBOJUTH IPUMEPBI MATEMaTUYECKUX

OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU

INEPEYEHb DJJIEMEHTOB COIAEPXKXAHUSA, INPOBEPAEMBIX HA OI2 IIO
MATEMATHKE

Kon

1

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Yucna 1 BEIUUCIEHUSA

1.1

HaTypaJ'IBHBIe H OCJIbIC YHCIa. HpI/ISHaKI/I JCIUMOCTH LCIBIX YUCCII

OOBIKHOBEHHBIE U JCCATHYHBIC ,Z[pO6I/I, IMPOUCHTHI, OeCKOHEUHBIE IICPUOAUICCKUC

1.2 xpoGi
1.3 Pannonanbuble yncna. Apudmernyeckue onepanyy ¢ palMoOHaIbHBIMU YHCIAMU
1.4 JetictBuTenbHbIe Ynciia. Apu(pMETHYECKHUE ONIEPaIiu C ICUCTBUTCIIBHBIMUA YUCITIAMHU
L5 [IpubnuxEéHHble BBHIYMCICHUS, IIpaBWIa OKPYIJEHUsS, NpPUKUAKA U OLEHKa
' pe3yibTaTa BEIYUCICHU N
AnreGpanyeckue BhIPAKECHH
2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMH )
59 Crenens ¢ nensM nokasareaeMm. CTENEHb C pallMOHAIBHBIM ToKa3aTeseM. CBoiicTBa
’ CTETIeHN
2.3 MHorousieHsl
24 Anrebpanueckas ApoOb
)5 Apudmernueckuil KOpeHb HaTypalbHOW cTemeHu. [leificTBusa ¢ apupmeTHuecKuMu
’ KOpPHSIMU HaTypaJIbHOW CTETIEHU
3 VYpaBHeHUs U HEpaBEHCTBA
3.1 Llenble u 1poOHO-paliOHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
39 Lensie u npoOHO-pamMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
’ HEPABEHCTB
33 Pemenne TekCTOBBIX 3a71a4
4 YucnoBsle OCIEN0BATENBHOCTH
4.1 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
4.2 Apudmerndeckas 1 reomeTpuueckas mporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 DyHKINA
Oynkuus, cnocoOsl 3aaanus GyHkuun. I'padux pynkuun. O6nacTb onpeneneHus u
51 MHOXecTBO 3HaueHui ¢pyHkimu. Hymu ¢pynxiun. IIpoMexyTkn 3HaKOMOCTOSHCTBA.
o [TpoMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHHMYMBI (DYHKITUH.
Haubonbiee u HauMeHblee 3HaueHne (YHKIUU Ha TPOMEKYTKE
6 KoopaunaTs! Ha npsIMOil U MIIOCKOCTH
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6.1

KoopaunaTthas npsmas

6.2 JlekapTOBbI KOOPAMHATHI Ha MIJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHuK

7.3 MHOroyrojasHuKu

7.4 OKpY>XKHOCTh U KpyT

7.5 H3mepenune reoMeTpu4ecKux BEIMYUH
7.6 BekTopsl Ha 110CKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHoCTh

8.3 KomMOuHaropuka

8.4 MHoxecTBa

8.5 I'padmr
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YYEBHO-METOJIMYECKOE OBECNEYEHME OBPA30OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA
I'eomerpusa, 7-9 xmaccel/ AtanacsH JI.C., byryzoB B.®., Kamommes C.b. u npyrue,
AxkuuonepHoe obmiectBo «M3narensctBo «IIpocsemienne

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
I'eomerpus, 7-9 wmaccel/ Atanacsu JI.C., byryzoB B.®., Kamommer C.b. u napyrue,
Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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