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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpuss Kak OOWMH W3 OCHOBHBIX pAa3[ejoB UIIKOJIBHONM MaTeMaTUKH,
MMEIOIIUKA CBOEH LEIbI0 00ECIeYUTh M3yYE€HHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLLIEHWA M B3aUMHOE DPacCIOJIOKEHHE, ONHUpPAETCsI Ha  JIOTHYECKYIO,
NOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4YeHUs I€OMETPHM HAa YpPOBHE OCHOBHOTO
oO1ero o0pa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIUICS YYUTCSI TMPOBOAMTH
JOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JIOTUYECKUE YMO3AaKIIOUEHMS, TOKa3bIBATh
WCTUHHBIC YTBEPXKJICHUS U CTPOUTHb KOHTPHPHUMEPHI K JIOKHBIM, MPOBOJAUTH
paccyKJIeHusi «OT TPOTUBHOIO», OTJIMYATh CBOMCTBA OT IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil nenpt0 u3yyeHUss TE€OMETPUM SIBISETCS MCIIOJNIB30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEIIEHUN KaK MAaTEMAaTUYECKUX, TaK U NPAKTHUYECKUX 3ajad,
BCTPEUAIOIIUXCA B peajdbHOM >ku3HU. OOydaroumics [TOJDKEH HayYUThCS
OTpPEJIEIUTh T€OMETPUUYECKYIO (QUTYPY, ONMHUCATh CIOBAMU JAHHBIM YEPTEK WIH
PUCYHOK, HAWTH IJIOLIAb 3€MEIBHOTO y4acTKa, pacCuuTaTh HEOOXOIUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabenst uiau TpeOyemble pa3Mepbl Tapaxa sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsl, BBIUYMCIMUTENbHAS JIMHUS B U3YYEHUU T'€OMETPUH.
[Ipu pemeHny 3amad MPAKTUYECKOTO XapakTepa OOY4YaroIIMICS YyYUTCS CTPOUTH
MaTeMaTH4YEeCKUEe MOJENN  peajlbHbIX JKM3HEHHBIX CHUTyallud, NPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJbTaTa.

KpaiiHe BaxXHO TOMUYEPKUBATH CBA3UM TE€OMETPUU C JIPYTUMHU Y4EOHBIMU
npeIMeTaMHi, MOTUBUPOBAThH MCIOJIb30BaTh ONPEACIICHUS TeOMETPUUECKUX (DUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE TOITYYECHHBIX YMEHUH B (usuke u
TEXHUKE. OTH CBA3M HamOojiee SAPKO BHAHBI B TeMmax «BekTops»,
«Tpuronomerpruueckue CcoOOTHOUICHUA», «Merton koopauHat» u «Teopema
[Tudaropay.

VYyeOnbiii kypc «I'eomMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE pa3/eibl
conepxkanusi: «['eomerpuueckue Gurypel W HX CBOWCTBay, «V3mepeHue
FEOMETPUYECKUX BEIUYHMH», «JleKapTOBbl KOOpPAMHATHI HA IIJIOCKOCTH,
«Bexrtope»,  «JlBmxkeHus — mimockocTH»,  «lIpeoOpazoBanus — momoOus.

Peanu3anmusi BOCHHTATEILHOr0 MNOTEHHHAJIA YPOKa mpeamnoJaraer
cienyonee:

1) nmpuBiieYeHUE BHUMAHHS ITKOJIBHUKOB K IIEHHOCTHOMY aCICKTy U3y9aeMbIX Ha
ypokax (hakToB;

2) WCIIONb30BAaHUE BOCIHMTATEIBHBIX BO3MOXHOCTCH COJICPXAHHA Y4eOHOTO
npeaMeTa 4Yepe3 MoAOOp COOTBETCTBYIOIIMX TEM, MCTOPUYECKUX (PAKTOB,



COOBITHI1, MPOLIECCOB, SBJICHUN, TPOOJIEMHBIX CUTYallU U TEM JIs1 OOCYKICHHUS B
KJIacce;

3) dbopMupoBaHHE S3BIKOBOM JMYHOCTH, COJCHCTBHE B OBIIAJCHUU MOTCHIIUAIOM
CJIOBECHOTO HCKYCCTBA JUIsI JAJIBHEWIIEr0o CaMOpa3BUTUS U CaMOpeaau3aluu,
(opMHUpOBaHUE MEHTAJBHOCTH HOCHUTENS S3bIKa, HAIMOHAJIbHO-KYJIbTYPHOM
UJEHTUYHOCTH, IPUOOIIEHHS K UCTOPUU U KyJIbType cBoeil PoiuHbI;

4) mpUMEHEHHEe Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThl ydammxcs (B TOM YHUCIIE,
BUPTYaJIbHBIX  JKCKYpcUl, = oOpa3oBaTelbHbIX  MapUIPyTOB,  MPaKTHUKO-
OPUEHTUPOBAHHBIX MOJyJieH, Yy4eOHOUCCIEAOBATENbCKUX 3aHATUNH MPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKkTepa B paMKax MPOEKTHOM JESITeIbHOCTH);

5) HHTCJUICKTYAJIbHBIX HWI'Pp, CTUMYJIHPYIOIIUX TIIO3HABATCIBHYIO MOTHBAIIUIO
IIKOJIBHUKOB, TAC IMOJYYCHHBIC HAa YPOKC 3HAHUA HAKOT YHalIMMCA BO3MOXHOCTb
HpI/IO6peCTI/I OIIBIT BCACHUA KOHCTPYKTUBHOI'O AUAJIOTQA, prHHOBOﬁ pa6OTBI 150041
pa6OTI)I B TIIdpax, KOTOpPBIC Yy4dYaT I[MKOJbHUKOB YY4aCTUIO B KOMAHIAC MU
BSaHMO}IGﬁCTBHIO C IpYIuMHu ACTbMU,

6) HWHUIIMUPOBAHUC U ITOAACPIKKA HCCJIGJIOBaTeJIBCKOﬁ ACATCIIBHOCTH IIKOJBbHUKOB
B paMKax pc€ajin3dalilui UMHU HHAUBUAYAJIIBHBIX H TPYIIIOBBIX HCCICAOBATCIIBCKUX
IMPOCKTOB, YTO OAaCT MM BO3MOXKHOCTb HpI/IO6p€TaTB HaBBIK CaMOCTOATCIIBHOI'O
pPCUICHUA TGOpGTH‘ICCKOfI HpO6JI€MBI, OIIBIT HY6HI/I‘IHOF0 BBICTYIUICHUSA TICPCHA
ay,HHTOpHGﬁ, APTYMCHTUPOBAHUA U OTCTANBAHUA CBOEM TOUYKHU 3PpCHU.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcsa 204 vaca: B 7 kiiacce
— 68 vacoB (2 daca B Henmenwo), B 8 kinacce — 68 dacoB (2 yaca B Hefeno), B 9
KJ1acce — 68 4acoB (2 yaca B HEZIEJIO).



COIAEPKAHUE OBYUEHUA
7 KITIACC

Hauanbabie nonstus reomerpuu. Touka, npsiMasi, OTpE30K, JIyd. YToia. Buuasl
yrioB. BeprukanbHble © cMexHble yriael. buccekrpuca yrima. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOHCTBa OCEBOW CHUMMETPUHU.
IIpuMepbl cUMMETPUH B OKPYKarOLIEM MHUPE.

OCHOBHBIE TIOCTPOCHHSI C MOMOUIBIO LIUPKYJSA W JIMHEWKU. TpEyronbHUK.
BricoTa, Mmeuana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBIN M PABHOCTOPOHHMM  TpeyrojdbHUKH. HepaBeHcTBO
TPEYTOJIbHUKA.

CoiicTBa M TpHU3HAKU PABHOOEAPEHHOTO TpeyrojibHuka. [lpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa 1 MPU3HAKYU MapajuiesIbHBIX MPsAMBIX. CyMMa yIJIOB TPEYroJbHHUKA.
BHemHue yrisl TpeyrojbHUKA.

[IpsMoyronbHbIld  TpeyroinbHUK. (CBOWCTBO MEAWAaHbl MPSAMOYTOJBHOTO
TPEYroJbHHKA,  IIPOBEACHHOM K  rumoTreHy3e.  IIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOJIBHBII TpEeYrojabHUK ¢ yriioM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJblIeM yrjie M OOoJbLIe CTOpOHE TPEeYroJbHHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecTo TO4YeK. buHccekTpuca yriia W CEepeaUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTh W Kpyr, XOopJla M JAuaMeTrp, HUX CBoicTBa. BzauMmHoe
PaCIIONIOKEHUE OKPYXKHOCTH M IpsAMou. KacarenbHas U CeKyllas K OKpPY»KHOCTH.
OKpyXHOCTb, BIIMCAaHHAas B Yyroi. BrnucaHHas W ONHCaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YetsipexyronpHuku. [lapamnenorpamm, ero npusHaku v cBoiicTBa. YacTHbIe
Clly4au TapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpaT), WX MPU3HAKUA U
cBoiictBa. Tpamemusi, paBHOOOKas Tpameuus, €€ CBOHCTBA M MPHU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss meauansl. lleHTtpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHUOHAIBHBIX OTPE3KAX.

CpenHue TMHUYM TPEYroJibHUKA U Tpanenuu. LleHTp Macc TpeyroyibHHUKA.

[logoOue TpeyronbHukoB, kKoddduuueHnt noxodus. [lpuznaku mnomoOus
TpEyroiabHUKOB. [IpuMenenune noaoOus mpu peleHuH MPaKTUIECKUX 3a7ad.



CaoiicTBa miomanet reomerpuyeckux @uryp. DopMysbl s IJIOIMIAAH
TpEyrojbHUKA, Mapajuiesorpamma, pom6a u Tpanenuu. OTHOILIECHHE IUIOIIAIeH
NMoJ00HBIX GUryp.

Brpruuciienue 1iomanen TpeyroJibHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOrO yIJIa MNPSIMOYTOJBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpUTOHOMETpUUECKUE (DYHKIIUU
yraoB B 30, 45 u 60°.

Brincannbeie W IEHTpaJbHBIE YIJIBI, YIOJd MEXAY KacaTeIbHOU M XOPHOM.
Yrael  Mexay — XopAaMH M CEeKyIIMMU. BhOucaHHble W ONMCAHHBIC
YEThIPEXYTrOJIbHUKHU. B3auMHOe pacnoiiokeHue AByX OKpyxkHoctei. Kacanue
OoKpykHOCTeH. OOIIKe KacaTeJIbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Dopmysbl mpuBeEHUS.

Pemiennie TpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTHUECKUMX 3alad C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBbI CHHYCOB.

[IpeoGpazoBanue nomodus. [logo6ue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KacaTEIbHOM.

Bektop, mimHa  (MOIyJb)  BEKTOpa, COHANpPaBICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBJIECHHBIE  BEKTOPbL, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallid HaJ BEKTOpaMH. PaziokeHue BEKTOpa MO JABYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKaJsipHOE MPOU3BEIACHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JIlekapToBbl KOOPJAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECECUCHUE OKPYKHOCTEH M MPsIMbIX. MeTo KOOpJIUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOrOyroiabHWKW. JlnmmHa oOkpyxHOCTH. I'pamycHas w
paauaHHas Mepa yIJa, BbIUMCIEHUE JJIUH Ayr OKpyxkHocTeil. Ilmomanes kpyra,
CEKTOpa, CETMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpuUu Guryp (dieMeHTapHbIe
npeactasnenus). [lapannensHeiii nepeHoc. [loBopor.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca
«"eomeTpus» XapaKTepu3yroTCs:

1) naTpuoTHYEeCKOe BOCTIUTAHME:

NPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY ¢  HACTOSAIIEMY POCCHUUCKOM
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIIEHHUEM K  JIOCTUKEHUSM  POCCHUUCKHUX
MAaTeMaTHUKOB W POCCHUMCKONW MaTEeMaTHYE€CKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JTOCTHXKEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaKIaHCKoe W TYXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBHITIOJIHCHUIO OOS3aHHOCTEH Tpa)kJaHWHA U peau3alluu ero
npaB, TMPEJICTABICHHEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUM, MPOIEAYP TpakJaHCKOro OO0IecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C TMPAaKTUYECKUM MPUMEHEHHEM JIOCTUKEHHM HayKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/A0BO€E BOCTIMTAHHE:

YCTAHOBKOW Ha AaKTMBHOE YYacTME€ B pEIICHUHM MPAKTUYECKUX 3a/]ad
MaTE€MAaTHYE€CKON HAIMpaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MAaTEMaTUYECKOIO
oOpa3oBaHUs HAa NPOTSHKCHUM BCEW JKM3HM I YCICIIHOW MpodeCcCHOHATBHOM
JESATENBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYATbHON TPACKTOPUU 00pa30BaHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIMTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAJIBRHOMY H  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKICHHUH, YMEHHIO BHIIETh
MaTeMaTH4eCKHUEe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSL:

OpUEHTaIlMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHbIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEIOBEKA, MTPUPOJbI U
oOIecTBa, TOHMMAHMEM MATeMAaTHYECKOW HAyKM Kak cdepbl YernoBeuecKou
NEATEeNIbHOCTH, ATAllOB €€ PAa3BUTHS W 3HAYMMOCTH JUIsl Pa3BUTHUS LIUBUIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKH U MATE€MaTUYECKOW KYJIbTYpOW KaK CpPeICTBOM
MO3HAHUS MHPA, OBJIAJICHUEM TMPOCTEHIIMMU HABbIKAMHM HCCIEI0BATEIBCKOM
e TeIbHOCTH;



6) ¢usmyeckoe BocnmuTaHue, GOpMHPOBAHHME KYJIbTYPbl 3I0POBbA H
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTHYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0pOBbs,  BEIEHMsSI  340pOBOro  oOpa3a JKWM3HM  (310pOBOE  IUTaHUE,
cOaTaHCUPOBAHHBINM pPEXUM 3aHATUM U OTAbIXa, peryjspHas ¢uzndecKas
aKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pe(ICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) IKOJIOTHYECKOE BOCTINTAHME:

OpUEHTAIIMEN Ha MPUMEHEHHE MaTEeMaTHUUYEeCKUX 3HAHWK JJIsI PEIICHUs 3a/1a4
B 00JIACTHM COXPAHHOCTU OKPYXKAIOMIeW Cpeabl, IJIAaHUPOBAHUSI TOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN JJIs1 OKpYXKarolel cpeabl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) amanTanmusi K M3MEHAOIMMCS YCJIOBHAM CONUAIBHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBUSX HEOMPEICICHHOCTU, MOBBIMICHHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH 4Yepe3 MPAKTHYECKYIO JIeITCIIbHOCTh, B TOM YHCIIE
YMEHUE YYUThCS Yy JPYTUX JIOJIeH, MpHoOpeTaTh B COBMECTHOW JESITEIHHOCTHU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOJIMMOCThIO B (DOPMUPOBAHMHM HOBBIX 3HAHHWM, B TOM YHCIIE
bopMynHpoBaTh MU, TOHITHS, TUTIOTE3bl 00 0OBEKTaX U ABJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUA W
KOMIIETEHTHOCTEMH, IJIAHUPOBATH CBOC Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30OB, TPEOYIOIIHA KOHTPMEp, KOPPEKTHUPOBATH
NpPUHUMAEeMble PEIICHHUs] W JeHCTBUA, (OPMYIUPOBATH U OICHUBATH PUCKU H
NOCTECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIC Y4eOHbIE eiiCTBUSA

ba3oBble Joruueckue AecTBU:

e BBISBISITh U XapaKTEPHU30BATh CYIIECTBCHHBIC MPU3HAKK MATEeMaTHUYECKUX
OOBEKTOB, TOHSATHN, OTHOIICHWA MEXIYy TMOHATUAMH, (OPMYITHUPOBATH
OTIpeNIeICHNs]  TIOHSTHI,  YCTAHABIMBATh  CYIECTBEHHBIH  MPHU3HAK
KIaccu(uKaIy, OCHOBAaHUS i OOOOIICHWS W CpaBHEHUWSA, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATH, (QOPMYNIHpPOBATH W  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YacCTHbIC W OOIIHE,
YCIIOBHBIC,



BBISBJISATH ~ MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
MpOTUBOpeUMss B (akTax, IJaHHBIX, HAOJMIOJEHUSAX U YTBEPKICHUSX,
npeajiaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJbI C HCIONb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX W
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUN IO AaHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKIACHUHN (MpSMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEILHO HECIIOKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpAaUBATh APTYMEHTAlMIO, MPHUBOJUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaATh croco0 pemieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHMs, BbHIOMpATh Hauboyiee MOAXONAIMA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBarTebCKue JeHCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCH, (UKCUPYIOUIME MPOTUBOpEUnEe, Mpodiemy,
CaMOCTOSITEJIbHO ~YCTAaHABIMBATh HMCKOMOE M JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOSATEILHO (POPMYIUPOBATH 000OIEHHUS U BBIBOJABI MO pe3yibTaTam
NPOBEICHHOTO HaOJIO/IEHNs, HCCIEAOBAaHMS, OLEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJOB U 0000IIECHHUI;

IPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIpoliecca, a TAKXKE BbIABUTATh
MPEATIOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAILIUM, [TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHATU3UPOBATh, CHUCTEMATU3MPOBATH U HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh GopMy mpenacTaBieHUs HWHGOpPMAIMM U WIUIIOCTPUPOBATH
perraemMbie 3alayd  CXeMaMH, JAWarpaMMaMu, HWHOW Tpadukoil u wux
KOMOMHAILUSAMUY,

OIICHWBATh HAACKHOCTh HMHPOPMAIMK IO KPUTEPHUSIM, MPEIIT0KECHHBIM
yauTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJIEHHUSI B COOTBETCTBUU C YCIOBUSIMHU
Y LEsIMU OOLIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

e B X0J€ 00CYXJEeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXIa€MOU TEMBI,
poOJeMbl, pemaeMoil 3aauu, BbICKa3bIBaTh WJEH, HALIEJICHHBIE HA MOMUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JMaJiora, OOHApyKMBaTh pa3jiMuhe€ U CXOJCTBO IO3ULIUHA, B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

e TMPEACTABIATH pE3yNIbTAThI pelieHus 3a/1a4d, HKCIIEPUMEHTA,
UCCJIeIOBaHMs, IPOEKTA, CAMOCTOSTEIBHO BEIOMPATh (hOpPMAT BBICTYIJICHUS
C YUYCTOM 3ajiay NMPE3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

e TOHUMATh M UCIOIH30BATh NPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATHHOU
paboThl MPHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e TMPUHUMATh L€ COBMECTHOHN JEATENbHOCTH, MJIAHUPOBATH OPraHU3ALHUIO
COBMECTHOW paloThl, pacmnpeneyisaTb BHIbI padoOT, OTOBapUBATHCA,
o0CyXJ1aTh MPOLECC U pe3yabTaT paboThl, 0000IATE MHEHHSI HECKOIBKHUX
JIFO/IEH;

e yYacCTBOBATh B TPyHmHoBbIX (opmax paboTel (0OCYXIeHus, oOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMBI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOpPAMHHUPOBATH CBOM JEHCTBUS C JPYTMMH WIEHAMU KOMAaHJBbI,
OLIEHMBaTh KAauyeCTBO CBOEr0 BKJIaJa B OOWIMH HPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIECHCTBHSL.

PerynsiTuBHbIC YHUBepcaJbHble y4eOHbIe el CTBUA

Camoopranmzanms:

e CAMOCTOSITENIBHO COCTABJIAThH IUJIAH, AITOPUTM PEIICHUS 3aJadyul (WA €ro
4acTh), BBIOMpATh CHOCOO pEIICHHs] C yYETOM HMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbI HHTEJJIEKT:

e BIJIAJIETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U Pe3yiibTaTa
pELICHUsI MATEMATUYECKOW 3a/1a4H;

e INPEABUIETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTbH IIPU PELICHUU 33Ja4H,
BHOCUTHh KOPPEKTHBBI B JACSATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OILICHMWBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHITh NMPUUYUHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIENH,
HAXOJUTh OMIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEIMETHBIE PE3YJIbTATDI



K koHmy oOydenuss B 7 kJjacce OOydarOUIUMHCA TOJYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YIbTATHI:

Pacno3snaBath M3ydyeHHBIE TEOMETPUYECKHE (DUTYpBI, ONpPENeNiaTh HUX
B3aMMHOE€ pacCIOJIOKEHHe, H300paxaTb reoMeTpuYecKre QUrypbl, BBIIOJIHATH
YEpPTEXKU IO YCIOBUIO 3ajaud. M3MepsTh JMHEWHBIE M YIJIOBbIC BEIUYUHBI.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jllenath TpyOylO OILICHKY JHMHEHHBIX U VYIJIOBBIX BEIMYUH TIPEAMETOB B
peasbHON JKM3HM, pPa3MEpOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl 3TUX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4EepTEKHU K TECOMETPUUECKUM 33]1a4aM.

[Tonb30BaThCsd MNpHU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, HCHOJIb30BATh
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUU 3a/1a4.

[IpoBOUTH JTOTHMYECKUE PACCYXKICHUS C MCIIOIB30BAHHEM T€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCs MNpPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, NPOBEACHHOM K  THUIOTEHY3€  MPAMOYTOJbHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

Onpenensts NapaieIbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensiTe NapauieIbHOCTh MPSIMBIX C IMOMOUIBIO PABEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

Pemath 3a1aun Ha kieTyaToit Oymare.

[IpoBOaUTH BBIUKCICHUS W HAXOAUTh YHUCIOBbIE UM OYKBEHHBbIC 3HAYCHUS
yIJIOB B TIEOMETPUYECKUX 3ajJadyax C HUCIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWMCTB yIJOB, OOpPa30BaHHBIX TIpU
NEPECEYEHUN [BYX IMapajUIebHBIX MPSAMBIX cekyuiei. Pemars npakTudeckue
3a/1a4M Ha HAXOXJAECHUE YTJIOB.

Brnanerp MNOHATHEM TIE€OMETPUYECKOIO MECTAa TOYEK. YMETh OINpPEIesaTh
OMCCEKTPHCY yIJla U CEPEIMHHBIN MEPIECHANKYISIP K OTPE3KY KaK T€OMETPUUYECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECIEHUSI OKPYKHOCTH M Kpyra, XOpIAbl U JUaMmeTpa
OKPY>KHOCTH, IIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOMCTBA MPHU
pELICHUH 3a7a4.

Brnanete moHsATMEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh e¢ meHtp. [lomp3oBaThCs (akTamMu O TOM, YTO OHMCCEKTPHUCH YTIIOB
TPEYTrOJIbHUKA TIEPECEKAOTCs] B OJHOW TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOYKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPYKHOCTH, IMOJIb30BATHCA TEOPEMOU O
MEePIEHIUKYIIPHOCTH KacaTeIbHON U pajinyca, MPOBEICHHOTO K TOUKE KaCaHUS.



[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUCCKUMU HEPABEHCTBAMU, MTOHUMATh
UX IIPAKTUYECKUUA CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C TIOMOIIBIO LIUPKYIISI U
JINHEWKMU.

K koHmy oOydenuss B 8 kiacce oOydarOnuics TMOJYYUT CIEAYIOIIUE
MIpeMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHUJIBI YETHIPEXYTrOJIBHUKOB, WX DJEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHsTHL CBOMCTBA TOYKHM MEPECEUCHHUsS MEIUAH TPEyrojbHUKa (IIEHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnaners monsitueM cpeaHel JIMHUU TPEYroJIbHUKA W Tpamnenuu, TPUMEHSThH
UX CBOICTBAa MpU PEIICHUH TeoMeTpuyeckux 3anad. [lonb3oBaThcsi Teopemoit
daneca ¥ TEOPEMOI O MPOMOPIUOHATIBHBIX OTPE3KaX, MPUMEHSATh UX ISl PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh MpU3HAKHU MTOJ00US TPEYTOJIBHUKOB B PEIICHUN T€OMETPUUECKUX
3a/1ay.

[Tons3oBathest TeopeMoit Iludaropa miist pemieHuss TeOMETPUYECKUX H
npakThuueckux 3agad. CTpoUTh MaTEeMaTHYECKYH0 MOJIe]Ib B TMPAKTHUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JIJIMHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYca M TaHI€HCa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCAd ATUMU NMOHATUAMM JJIS1 PEIICHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3iaudHbIMUA CIOCO0aMU) IUIONIAb TPEYTOJbHUKA U TUIOMIAAH
MHOTOYTOJIbHBIX ~ Quryp (monb3ysich, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHTh NOJIyYEHHBIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Brnanerp NOHATUSMHM BIHMCAHHOTO M IEHTPAJIBHOTO VIila, HCHOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriax, yrilaX MeXIy XOopJaMH (CEKYIIMMH) U yTie MEXKIY
KacaTeJIbHOW M XOPAO0H MPU PEIICHUU F'€OMETPUUECKHX 3a/1a4.

Brnanerp moHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOWMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJENM JIJIs 337]a4 PEaJIbHOM KU3HU U MIPOBOJIUTH COOTBETCTBYIOIIUE BBIUUCICHHUS
C TpUMEHEHHWEM TMOA00Us W TPUTOHOMETPUHU (TIONB3YySICh, TNI€ HEOOXOIHUMO,
KaJIbKYJISITOPOM).

K koHmy oOyuenuss B 9 kjacce oOydarouuics NOJYYUT CIEAyIOLIUE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAaXOJUTh C UX
MOMOIIBIO PA3JIUYHBIE JIEMEHTHI MPSIMOYTOJIBHOTO TPEYrOJIbHUKA («pelieHue



MPSMOYTOJIHBIX TPEYTOIBLHUKOBY). HaXoauTh (C TOMOIIBIO0 KATBKYJISATOPA) AJTUHBI
U YTJIBI JTsl HeTAOJTUIHBIX 3HAUCHUH.

[Tonp3oBaThCs popMysiaMu TPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUCCKIM
TOXKIIECTBOM IS HAaXOXKICHHUS COOTHOIICHHH MEXIYy TPUTOHOMETPUICCKUMU
BEJIMYMHAMH.

Hcrnonp30BaTh TEOPEMBI CHHYCOB ¥ KOCHHYCOB JIJISI HAXOXACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTONIbHUKA («PEIICHUE TPEYrOJbHUKOBY»), TMPUMEHATh HX TIpU
pEIICHUH TeOMETPUUECKHX 3a]1a4.

Brnagetr moHsATHMSMH — mpeoOpa3oBaHHMS — MOAOOWSA, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [1o1b30BaTHCSA CBOMCTBAMHM MOJO0US TPOU3BOIBHBIX
Guryp, ymMeThb BBIYHCIATH JUIMHBI W HAXOAWTh YIJBl Yy TMOAOOHBIX (QUTYP.
[TpuMeHATH, CBOWMCTBA MOJOOWS B MPAKTUYCCKUX 3ajadaX. YMETh NPHBOJIUTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMH O TIPOU3BEICHUH OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCSA BEKTOpAMH, TOHUMATh MX TCOMETPHUCCKHH W (HU3UICCKUU
CMBICII, TPUMEHATh HMX B PEIICHUW TECOMETPUYCCKUX W (PU3HYSCKHX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHS IJTUH U YTJIOB.

[Tonp30oBaThCA METOJAOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
PEIICHUH TeOMETPHUYSCKHUX U TIPAKTUYCCKUX 3a]1a4.

BnageTs HMOHATHSAMH MPAaBHJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPY>XHOCTH W paJuaHHON Mephl yriia, YMETh BBIYUCIISTH ILIOMIATb
Kpyra u ero 4actei. [[puMeHsTh MoydeHHbIE YMEHHS B TIPAKTHYCCKUX 3aavax.

Haxomute ocw (WM LIEHTPHI) CUMMETPUU (GUTYP, MPUMEHSATH IBUKCHUS
IUIOCKOCTH B MPOCTEHUIIINX CITydasX.

[TprMeHATH TOJIYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHUCCKHE
MOJICIIH JIJIS 3a/1a4 PeaJbHOM KU3HU M IIPOBOAUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C TPUMCHCHUEM IIOJ00USA W TPUTOHOMETPUYCCKHMX (DYHKIMH (IMOIB3YACh, TS
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/nt Konrpoabubie | Ilpakrnuyeckue
NPorpaMmbI Bcero oOpasoBare/bHbIE
padoThI padoThI
pecypchbl
[IpocTeiimue reomeTpudeckue GUTypsl U
P . P uryp bu6mmoreka [JOK
1 HX CBOMCTBA. MI3MepeHne reoMeTpuIeCcKux 14
https://m.edsoo.ru/7f415e2e
BEJTUYHH
bu6mmoreka [JOK
2 TpeyrotbHitici 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble psMbIE, CyMMa YIJIOB 14 1 bubnuoteka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTb 1 KpyT. ['eomeTpruueckue bubnuoreka [IOK
4 14 1
MOCTPOCHHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 6006 4 1
OBTOPEHEHE, ODODIICHILE SHAIH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0



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

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM uu(poBbIe
Ne i/ P Kontpoabusie | IIpakruyeckue (1upp )
NPorpaMmbI Bcero oOpa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
1 q s 12 1
STRPEXYTOILIIIA https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 MIPOTIOPIIMOHATBHBIX OTPE3KaX, M0 100HbBIE 15 1 bubmorexa [OK
poroptt P > TOA https://m.edsoo.ru/7f417e18
TPEYrOJLHUKA
[Tnomane. Haxoxaenue miomanei
3 Tpe m(f).]')IIBHI/IKOB u SHOFO OHTHSX ¢ur 14 1 brommorexa [TOK
peyr T P https://m.edsoo.ru/7f417¢18
[Tnmomaau mogoOHBIX HUryp
4 Teopema [lucdaropa n Hayana 10 1 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriabl B OKpyXKHOCTH. Biucanubie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEU
. bubmuoreka [IOK
6 I1 600 4 1
OBTOPCHHE, ODODIICHHIE SHATHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KJIACC

KonuuecTBo yacon DJIEeKTPOHHBbIE
HaunmMeHoBaHMe pa3/iesioB U TeM nudpoBbIe
Ne i/ P Konrponbubie | Ilpakrnuyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBarejibHbIE
padoTbI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubnnoreka [IOK
CUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
2 [Ipeo6pazoBanue nogo6us. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
B 12 1
3 CHTOPHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA TFIOCKOCTH 9 1 bubmorexa [OK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[nrHa
5 OKPY)KHOCTH | ILIOMIAIb Kpyra 8 brbmmorexa [HOK
Py Hl Hu pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomnaaei
bu6mmoreka [JOK
6 6
JBIKEHH IWIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHue, 0600IICHNE, CHCTEMAaTH3 AU 7 5 bu6mmoreka [JOK
3HaAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie | IIpakruyeckue dp
n/n Bcero u3yuyeHusi | 0Opa3oBaTe/IbHbIE
padoThI padoTbl
pecypchbl
1 [Ipocreiinue reomerpuyecKkue 1 bubnnoreka [IOK
00BEKTHI https://m.edso0.ru/8866b724
bu6mmoreka [JOK
2 MHOTOYTOJIbHUK, JJOMaHast 1
T https://m.edsoo.ru/8866ch6a
3 CMeXHBIC M BEpTUKAIBHBIC YIIIbI 1 brommorexa [TOK
P a https://m.edso0.ru/8866¢5c0
4 CMexHbIe 1 BepTUKaIbHbBIE YITIbI 1 Bubnmorexa LIOK
P e https://m.edsoo.ru/8866¢7be
5 CMeXHBIC M BEPTUKAITBHBIC YIITbI 1
6 CMeXHBIC M BEPTUKAIBHBIC YIIIbI 1
7 CMeXHBIC M BEPTUKAIBHBIC YIIIbI 1
8 CMeXHBIC M BEPTUKAIBHBIC YIIIbI 1
N3mepenune TUHEHHBIX U YTIOBBIX
9 BEITUYMH, BEIYHCIICHUE OTPE3KOB U 1
yIJIOB
N3mepenune MMHEHHBIX U YTIOBBIX
10 BEJIMYMH, BBIUYHCICHUE OTPE3KOB U 1 bubmorexa [TOK
’ P https://m.edsoo.ru/8866c3ea
YIJIOB
N3mepeHne TUHENHHBIX U YIIIOBBIX
11 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U 1

YIJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

N3mepeHue TMHENHBIX U YITIOBBIX

12 BEJIMYMH, BBIYMCIEHUE OTPEZKOB U
YIJI0B
[epumerp u momags Guryp,
13 COCTAaBIICHHBIX W3
MPSIMOYTOJILHUKOB
[lepumerp u momanes Guryp,
14 COCTaBJICHHBIX U3
MIPSIMOYTOJTILHUKOB
[TonsaTHE O paBHBIX TPEYTOJIBHUKAX
15 Y MIEpBUYHBIE NPEJCTABIEHUS O Bubnmorexa LIOK
https://m.edsoo.ru/8866ce80
paBHBIX Gurypax
16 Tpu mpu3Haka paBeHCTBA bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu mpu3Haka paBeHCTBA bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB
20 Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB
21 Tpu npu3Haka paBeHCTBa bubnunoreka [IOK
TPEYrOJIbLHUKOB https://m.edsoo.ru/8866e88e
29 [Ipu3Haku paBeHcTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
23 [Ipu3naku paBeHcTBa

NPSIMOYTOJIbHBIX TPEYTOJILHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOJICTBO MeaMaHbI

24 MPSIMOYTOJILHOTO TPEYT OJIbHUKA, bubmmorexa LIOK
PAVOYTOARTOTO ThET ’ https://m.edsoo.ru/8866e9ec
MPOBEACHHON K THIIOTEHY3€
CBOCTBO MeTMaHbI
25 MPSIMOYTOJILHOTO TPEYT OJIbHUKA,
MIPOBEJICHHON K TUIIOTEHY3€
26 PaBHOOGeipeHHbIE U bubnnoreka [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKH https://m.edsoo.ru/8866d6fa
97 [Ipu3Haku u cBoOMcCTBa bubnnoreka [IOK
PaBHOOEIPEHHOTO TPEYTrOJIbHUKA https://m.edso0.ru/8866d880
o8 [Ipu3Haku u cBoiicTBa bubnnoreka [IOK
PaBHOOEIPEHHOTO TPEYTrOJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBenctBa B reomerpun
bubmmoreka [JOK
31 H
CPABCHUTRA B rEOMETPIHI https://m.edsoo.ru/8866e3a2
32 HepaBeHnctBa B reomeTpun
33 HepaBeHnctBa B reomeTpun
34 [IpsMoOyronsHBIN TPEYTOIBHUK C bubnuoreka LIOK
yriaom B 30° https://m.edsoo.ru/8866eb22
35 [IpsMOyronsHBIN TPEYTONBHUK C
yriaom B 30°
36 KonrponbHhas paboTa 1o reme bu6nuoreka [IOK
"TpeyronbHuKn" https://m.edsoo.ru/8866echc
37 [TapaniensHble npsMbIE, UX bubnuoreka LIOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [Tarsiit nocrynar EBkiuaa



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

39

Hakpecr nexaiue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHHUE YTJIBI,
00pa30BaHHbBIE IIPH IEPECEUCHNT
MapaJuIeIbHbIX IPSIMBIX CEKYILEH

bu6mmoreka [JOK
https://m.eds00.ru/8866f086

40

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJTHOCTOPOHHHUE YTJIBI,
00pa30BaHHBIE [IPU IEPECCUCHUH
MapajuIeIbHbIX IPSIMBIX CEKYILEN

41

Hakpecr nexamue,
COOTBETCTBCHHBIC N
OJTHOCTOPOHHHUE YTJIBI,
00pa30BaHHbIE [TPU IEPECCUCHUH
MapaJUIeIIbHBIX NPSMBIX CEKYLICH

42

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE NIPH MIEPECCUCHUN
napajuieNbHbIX MPSMBIX CEKYIIEeH

43

Haxkpecr nexaue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHbIE [IPU [IEPECCUCHUH
napajieNbHbIX MPSIMBIX CEKYIIEH

bubnuoreka [IOK
https://m.edso0.ru/8866f3b0

44

IIpu3Hak napayuieIbHOCTH MPSMBIX
4Yepe3 PaBEHCTBO PACCTOSHUNA OT
TOYEK OJHOU IIPSMOM 10 BTOPOU
IPSAMO



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napaJmenbHOCTH MPSAMBIX
Yepe3 paBEHCTBO PACCTOSIHUM OT

45 TOYEK OJIHOM MPSAMOM 10 BTOPOil
PSIMOiA
46 CyMMa yrioB TpeyrojabHUKa brbmmorexa HOK
https://m.edso0.ru/8866f630
47 CymMma yriioB TpeyroyibHUKa Bubnuorexa LIOK
https://m.edsoo.ru/8866f8ba
48 Brenraue yribel TpeyrojirHuKa bubmmorexa [OK
https://m.edsoo.ru/8866faSe
49 Buenraue yriel TpeyrojisHuKa
KounTponbHas pabora no teme
50 "[TapanenbHbIe PSMBIC, CyMMa Bubnmorexa LIOK
" https://m.edsoo.ru/8866fe6e
YIJIOB TPEYrOJIbHUKA
51 OKpYyXHOCTb, XOPJIbl U TUAMETP, UX bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenbHast K OKpy>KHOCTH bubmmorexa [IOK
https://m.edsoo.ru/88670e9a
53 OKpY)XHOCTbh, BIMCAaHHAs B YTOJI
54 OKpyXHOCTb, BIIUCAHHAS B YIOJI
55 ITonatue o 'MT, npumeHeHue B bubnunoreka [IOK
3a/auax https://m.edso0.ru/8867013e
56 ITonatue o 'MT, npumeHeHue B bubnuoreka [IOK
3ajayax https://m.edso0.ru/88670508
buccexrpuca u cepeMHHBII
57 MEePIEHIUKYISIP Kak
F€OMETPUUECKHE MECTA TOUEK
58 OKpyXHOCTb, OIMCAHHAs OKOJIO bubnuoreka [IOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

TPEYrOJIbHUKA https://m.edsoo.ru/88670a62
59 OKpYy>KHOCTb, OTIMCAHHAsI OKOJIO 1
TPEYroJibHUKA
60 OKpy>KHOCTb, BIIUCAHHAS B 1 bubnuoteka [IOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103e
61 OKpy>KHOCTb, BITUCAHHAS B 1
TPEYroJIbHUK
62 [Ipocreiinue 3ana4n Ha 1 bubnnoreka [IOK
MOCTPOEHHE https://m.edsoo.ru/88671188
63 [Ipocreitmue 3axaum Ha 1 bu6mmorexa [JOK
IIOCTPOECHHE https://m.edso0.ru/886712d2
KonTtponpsHas padora o reme
64 OKDVIKHOCTE 1 K 1 bu6mmoreka [JOK
24 24 . https://m.eds00.ru/88671462
['eoMeTprueckue nocTpoeHust
[ToBTOpeHue u 0600IIEHNE 3HAHNIA
65 OCHOBHBIX TTOHATHI U METOJOB 1 bubmorexa [OK
https://m.edsoo0.ru/886715b6
Kypca 7 Kkiacca
bu6mmoreka [JOK
66 14 0 1
TOTOBA KOHTpOJbHA paboTa https://m.edso0.ru/886716ec
[ToBTOpeHue u 0000IIIeHHE 3HAHUIT
67 OCHOBHBIX HOHATHHA U METOIOB 1
Kypca 7 Kkiacca
[ToBTOpeHue u 06001IeHNE 3HAHNIA
N bubmuoreka [IOK
68 OCHOBHBIX HOHATHUI U METOJ0B 1
https://m.edso0.ru/886719bc
Kypca 7 Kkiacca
OBUIEE KOJIMYECTBO YHACOB ITO 68

I[TPOTPAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoabnbie | Ilpakruyeckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
1 [TapamienorpaMm, ero Npu3HaKku U 1 bubnnoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671af2
2 [Tapannenorpamm, ero npu3HaKku u 1 bubnuoteka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [TapamienorpaMm, ero Npu3HaKku 1 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHble ciy4au napauieorpaMMoB
4 (IpSIMOYTOJILHUK, pOMO, KBapaT), UX 1 bubmorexa [IOK
PAMOYT L POMD pat), https://m.edso0.ru/88671dea
MPU3HAKU U CBOMCTBA
YacTHble ciyyal mapajieorpaMMoB
5 (IpAMOYTOJILHUK, POMO, KBaApaT), UX 1 bubmmorexa [IOK
N ’ ’ https://m.eds00.ru/88671f20
MIPU3HAKU U CBOICTBA
YacTtHble cilydad mapajuieJorpaMMoB
6 (IpsiMo OHZ;HK 01;\46 KBa, paT) ux 1 bubmmorexa [IOK
PAMOYT N DOMD, KBalpat), https://m.edso0.ru/8867209¢c
MIPU3HAKU U CBOICTBA
bubnuoreka [IOK
! Tparterus 1 https://m.edso0.ru/88672358
3 PaBHOOOKas 1 IPSAMOYTOJIbHAS 1 bu6nuoreka [IOK
Tpaneuuu https://m.edso0.ru/8867252¢
9 PaBHOOOKas U IPSMOYTOJIbHAS 1 bu6nuoreka LIOK
Tpanenuu https://m.edso0.ru/88672858
10 Meron yaBoeHUs: MEAUAHBI 1 bubmmoreka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

https://m.edso0.ru/88672b14

11 IlenTpansHas ciMMeTpUs brbmorexa LIOK
https://m.edsoo.ru/88672b14

12 Konrponbhas paboTa o reme bubmoreka [IOK
"YeTpIpeXyroJbHUKHN" https://m.edso0.ru/88672c9a

13 Teopema @aneca u Teopema o bubnuoreka [IOK
MPONOPIHUOHATIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a

14 CpenHss TMHMS TPEYTOJIbHUKA brmmorexa [TOK
https://m.edsoo.ru/88672e0c

15 Cpennsist TMHUSA TPEYTOJIbHUKA brommorexa [TOK
https://m.edsoo.ru/88672f38

16 Tpamnenus, e¢ cpenHss TUHUSL brbmmorexa [TOK
https://m.edso0.ru/88672358

17 Tpanenus, e¢ cpeansis IUHUS bubmorexa LIOK
https://m.edso0.ru/88673064

18 [TponoprmioHanbHBIC OTPE3KU brbmmorexa [OK
https://m.edso0.ru/88673794

19 [IponoprrioHanbHBIC OTPE3KU bubmorexa [IOK
https://m.edso0.ru/88673794

20 LlenTp Macc B TpEYroiabHUKE BH6J_IHOTeKa HOK
https://m.edsoo.ru/886738fc

bubnuoreka [IOK
21 Hozobuie TpeyrombHHuih https:/ m.edsocf.lru/88673a78

99 Tpu npusHaka no1o0ous bu6nuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673bae

23 Tpu npu3Haka noo0ous bu6nuoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673d52

24 Tpu npuzHaka noaoous bubnuoreka [IOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

TPEYrOJIbHUKOB https://m.edsoo.ru/8867400e
o5 Tpu npu3Haka mooous
TPEYrOJILHUKOB
26 [Tpumenenue moo0us pu perIeHNN
MPaKTUYECKHUX 3a/1a4
7 KontponsHnas paboTa rmo Teme bubnuoteka [IOK
"I[logo6HBIE TPEYTrOJIbHUKH" https://m.edso0.ru/8867445a
o8 CaolicTBa IIomaaei bu6mmoreka [JOK
reoMeTpuuecKux Guryp https://m.edsoo.ru/886745fe
29 @opMyInbl AJIs MIIOMIATN bubnnoreka [IOK
TPEYroJIbHUKA, TapajljIenorpaMmma https://m.edsoo.ru/88674860
30 @opMyInbl AJIs MIOMIAIN bubnuoreka [IOK
TPEyYroJibHUKA, TapajljIenorpaMmma https://m.edsoo.ru/88674a22
31 DopmyJibl AJ1s TUIONIAAN bubnuoreka [IOK
TPEyroJibHUKA, TapajljIenorpaMmma https://m.edsoo.ru/88674a22
39 @opmyJibl AJ1s TUIONIAAN bubnuoreka [IOK
TPEyroJibHUKA, TapajljienorpaMmma https://m.edso0.ru/88675288
33 DopmyJibl AJ1s TUIOIIAAN bubnuoreka [IOK
TPEyroJibHUKA, TapajljienorpaMmma https://m.edso0.ru/8867542c
34 Brruncnenue nomancei ClIoKHBIX bubmuoreka [IOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomanu duryp Ha KneT4aToit bubnuoreka LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau nogoOHbIX GuUryp
37 [Tnomaau nogoOHbIX GuUryp
38 3anaun ¢ IPaKTUUECKUM bubnuoreka [IOK

coJiep>KaHUEM

https://m.edso0.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajauu ¢ MPaKTUYECKUM bubmmoreka [JOK
CoJIep KaHUEM https://m.eds00.ru/88675684
40 Pemienue 3a1a4 ¢ MoMoIibI0 METO1a bu6mmoreka [JOK
BCIIOMOTATENBHOM TIOIIAIN https://m.edsoo.ru/88674f90
41 Konrponbhas paboTa o reme bubmmoreka [IOK
"[Mnomane" https://m.edso0.ru/8867579¢c
42 Teopema [Iucdaropau ee bubnuoreka [IOK
MIPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iucdaropau e¢ bubnnoreka [IOK
MPUMEHEHHE https://m.edsoo0.ru/88675918
m Teopema [Iucdaropau ee bubnuoreka [IOK
MIPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropau e¢
MIpUMEHEHHE
46 Teopema [Tudaropau e¢
MIpUMEHEHHE
OmnpeneneHre TPUTrOHOMETPUUECKUX
KLU OCTPOTrO yria
47 E y;II{Mg oanIZ)ro yz: OJIbHHKA, bubmmorexa LIOK
DAMOYE eyt ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUUYECKUE COOTHOIICHUS
B MIPSIMOYTOJIBHOM TPEYrOJIbHUKE
48 OCHOBHO€E TPUTOHOMETPUYECKOE bubnunoreka [IOK
TOKJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOX/IECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOX/IECTBO
51 KonTtposnpsHas pabota no teme bubnuoreka [IOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema Iludaropa n Hauana
TPUTOHOMETpUH"

https://m.edsoo.ru/8a1407e8

BrucanHubie ¥ IEHTpAJIbHBIE YIIBI,

bu6mmoreka [JOK

52 N .
YTOJI MEXy KacaTeJIbHOM ¥ XOpAOH https://m.edsoo.ru/8a1415b2
53 BrucanHbie ¥ IEHTpaIbHBIE YIJIBI, bubnuoreka [IOK
YTOJI MEKy KacaTeJIbHOW U XOpAOH https://m.edsoo.ru/8a141940
54 BnucanHbie ¥ IEHTpaIbHBIE YIIIBI, bubnuoreka [IOK
YTOJI MEKy KacaTeJIbHOW U XOpAOH https://m.edsoo.ru/8a141b34
95 VYTribl MEXIy XOpJaMH U CEKYIIMMU
56 VYTIBI MEXY XOpIaMH ¥ CEKYITUMHA
Brincannble 1 onEcaHHBIE
57 YETHIPEXYTOIBHUKH, UX TIPU3HAKU U Bubnmorexa LIOK
. pexyr ’ p https://m.edsoo.ru/8a140f86
CBOICTBa
Brincanssle u onvcaHHble
58 YeThIPEXYTOJIbHUKHU, UX IPU3HAKH U brommorexa [OK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOICTBa
Brincanssle u onvcaHHble
59 YeThIPEXYTOJIbHUKHY, UX IPU3HAKH U Bubmmorexa LIOK
HpEXIT ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
IIpuMeHeHre CBOMCTB BIUCAHHBIX U
60 OIMCAHHBIX YETBIPEXYTOJILHUKOB IPH
pelIeHNH FeOMETPUUECKUX 3a1a4
[IpuMeHeHue CBOWCTB BIMCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJILHUKOB MPH
pelIeHNH FeOMEeTPUUECKUX 3a1a4
62 B3aumHoe pacroiokeHue 1Byx bu6nuoreka [IOK
OKPYKHOCTEH, 001111e KacaTenbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocTeN bubnuoreka [IOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

https://m.edso0.ru/8a1410a8

KonTtponsHas padora mo teme "Yribl

bu6mmoreka [JOK

.B
o4 & OKPYACHOCTH. BIIHCAHHbIE 1 " L https://m.edsoo.ru/8a141c88
OIIMCAHHBIC I-IGTI)IpCX}/FOJII)HI/IKI/I
[ToBTOpEHNE OCHOBHBIX MOHATUH U
65 METOJ0B KYpCOB 7 U 8 KJIacCcoB 1 Bubmmorexa [IOK
P . ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
66 METOJIOB KYPCOB 7 ¥ 8 Kl1accoB 1 Bubmmorexa [IOK
P o ’ https://m.edsoo.ru/8al41lefe
0000111eHNE 3HAHUI
bu6mmoreka [JOK
7 " 1
6 TOrOBaA KOHTPOILKAs padoTa https://m.edso0.ru/8a142368
[ToBTOpEHME OCHOBHBIX MOHATUN U
68 METOI0B KypcoB 7 1 8 Kxj1accoB 1 Bubmaotexa HOK
g P . ’ https://m.edsoo.ru/8al420ac
0000111eHNE 3HAHUI
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TIPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourposabusie | Ilpakruyeckue
n/n Bcero u3yuyeHusi | oOpa3oBarTesibHbIE
padoTbI padoThI
pecypcbl
1 OmnpeneneHrie TPUrOHOMETPUUECKUX 1 bubnuoreka [IOK
¢byskumit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 ®opMyIbl TPUBEICHUS 1
bu6mmoreka [JOK
T 1
3 copeMa KOCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KocuHyCcOB 1
bu6mmoreka [JOK
> Teopema kochiycon L https://m.edsoo.ru/8al142d5e
bu6mmoreka [JOK
0 Teopema ciriycos L https://m.edsoo.ru/8al42e8a
Teopema cuHycoB 1
Teopema cuHycoB 1
9 Haxoxnenue 1jiuH CTOPOH U 1 bubmuoreka [IOK
BEJINYUH YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bubmuoreka [IOK
10 P 1
CIHCHIE TPEyTONEHUKOR https://m.edsoo.ru/8al142ac0
bubmuoreka [IOK
1 Petuteriite TpeyrombHiikon 1 https://m.edsoo.ru/8a142ac0
bu6nmoreka [JOK
12 P 1
CHICHHC TPCYTOILHIKOB https://m.edsoo.ru/8al142ac0
13 Pemenue TpeyroibHIUKOB 1 Bubmmorexa LIOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
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[IpakTHueckoe NpUMEHEHUE TEOPEM

bubmuoreka IIOK

o CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTyeckoe NpUMEHEHNE TEOPEM
CHUHYCOB U KOCHHYCOB
16 Konrponbhas paboTa o reme bubmmoreka [IOK
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
bubnuoreka [IOK
17 [Tonsarue o nmpeoOpazoBaHUM MOTOOMS https:/m.e dso;_.[ru 18214330
18 COOTBETCTBEHHBIE AIIEMEHTHI bubnuoteka [IOK
MoA0OHBIX Uryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
MoA0OHBIX Uryp
Teopema o nmpou3BeeHUN OTPEIKOB
20 XOp[l, TEOpEMA O MPOU3BEACHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeIbHON
Teopema o nmpou3BeeHUN OTPEIKOB
21 XOp/Jl, TEOpEMa O MPOU3BEIACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeJIbHOM
Teopema o mpou3BeAeHUH OTPEIKOB
29 XOpJ, TeOpeMa O MPOU3BEICHUU bubnuoreka LIOK
OTPE3KOB CEKYIIUX, TEOpEMaA O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTeIbHOU
23 IIpumeHnenne TeopeM B peLLIEHU N bubnuoreka LIOK
F€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHnenne TeopeM B pelLIEHUN bubnuoreka [IOK

TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8al443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
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https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
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[IpuMeHeHue TeOpeM B PELLIEHUH

bubmuoreka IIOK

25
reOMETPUUYECKUX 3aJa4 https://m.edsoo.ru/8a144578
KonTtposnsHast pabora 1o teme
26 "ITpeoOpazoBanue mogoOusI. bubnuoreka [IOK
Merpuueckre COOTHOLICHMS B https://m.edsoo.ru/8al447a8
OKpyxHOCTH"
Omnpenenenre BEKTOPOB.
27 DU3NIECKUN ¥ TEOMETPUUSCKHII bubmorexa [OK
p https://m.edsoo.ru/8a144960
CMBICIT BEKTOPOB
o8 CrioxeHue 1 BBIYUTaHUE BEKTOPOB, bubnmuoteka [IOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHne 1 BBIYMTaHNE BEKTOPOB, bubnuoreka [IOK
YMHO’KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 Crno’xeHre v BBIYMTaHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
31 Pa3nosxeHnue BeKTopa 1o 1sym
HEKOJIJTMHEAPHBIM BEKTOPaM
bu6mmoreka [JOK
32 Koopaunats! BekTopa
PA P https://m.edsoo.ru/8al44fbe
CkaysipHOE MTPOU3BECHUE BEKTOPOB,
P P P bubmuoreka [IOK
33 €ro MPUMEHEHHUE ISl HaXOXKACHHS
https://m.edsoo.ru/8a14539c
JUIMH U YTIIOB
CkaJsipHO€ MPOU3BEJICHHE BEKTOPOB,
34 ero I iMeHeII-)II/Ie JIs HAXO0XK eHI/II; bubmmorexa [IOK
p s A https://m.edsoo0.ru/8a14550e
JUIMH U yTIIOB
Pemienne 3a1a4 ¢ moMombo bu6nmoreka [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienne 3aga4 ¢ noMOIIBIO bu6nmoreka [JOK



https://m.edsoo.ru/8a144578
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BEKTOPOB

https://m.edsoo0.ru/8a1458c4

[IpumeHenne BEKTOPOB [UIsl PEILICHUS

37
3aga4d GU3NKU
38 Konrponbhas paboTa o reme bubmmoreka [IOK
"Bextopsr" https://m.edsoo.ru/8a145b08
39 JlekapTOBBI KOOPIMHATHI TOUYEK HA
TUTIOCKOCTH
. bubnuoteka [IOK
40 ¥paBteHie IpAMOit https://m.edsoo.ru/8a145c48
41 VYpaBHEeHHE NPIMON
bu6mmoreka [JOK
42 ¥PABHEHHE OKPYKHOCTH https://m.edsoo.ru/8a14635a
43 KoopaunaTsl TOUEKk nepeceyeHust bubnuoreka [IOK
OKPYXXHOCTH U IIPSIMOU https://m.edsoo.ru/8a146620
Merto KOOpAWHAT NP PEIICHUN
44 T€OMETPUYECKHX 3a/1a4,
MPAKTUIECKUX 3a/1a4
MeTo1 KOOpIMHAT MTPU PELICHUN
45 reOMETPUYCCKHX 3a/1a4,
MPAKTUYCCKUX 3314
MeTo1 KOOpAMHAT ITPU PELICHUN
46 reoOMEeTPUYECKUX 337y,
MPAKTUYCCKUX 3314
KonrtponbHhas paboTa 1o reme
47 "JlekapTOBBI KOOPAWHATHI HA bubmmorexa [IOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 IIpaBuIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHCIICHHUE UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda
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bubmuoreka [IOK

49 Hueno . Jlmiita OkpyKHOCTH hitps://m.edso0.ru/8a1472c8
bubnuoteka [IOK
50 Hueno m. Jlmitha okpysirocti https://m.edsoc?ru/8a14714c
o1 JlivHa 1yTu OKPYXHOCTH
bubnuoteka [IOK
52 Pannantas Mepa yria https://m.edsoc?ru/8a14714c
53 [Tnomans kpyra, ceKTopa, CerMeHTa bubmmorexa [OK
https://m.edsoo.ru/8a147426
54 [Tmomanp kpyra, cekTopa, CerMeHTa bubmorexa [TOK
https://m.edsoo.ru/8a147750
55 [Tmomanp kpyra, cekTopa, CerMeHTa bubmorexa [TOK
https://m.edsoo.ru/8a147750
56 TTousaTHE O ABIKEHUHN IIIOCKOCTH bubmmorexa LIOK
https://m.edsoo.ru/8a147c82
57 [TapanensHbIH IEpEHOC, TOBOPOT brbmmorexa [OK
https://m.edsoo.ru/8a147f16
58 [TapamiensHbIHN IEpEHOC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8a147f16
59 [TapamiensHbIH IEpEHOC, TOBOPOT
60 [TapamiensHbIH IEpEHOC, TOBOPOT
61 [Ipumenenune qBM>XeHUNA TIpU bubnuoreka [IOK
peLIeHUH 3a/1a4 https://m.edso0.ru/8a1480e2
KoHnTtponsHas pabota no temam
62 "ITpaBuIIbHBIE MHOTOYTOJIbHUKH.
OKpyXHOCTb. JIBUXKEHUs MIOCKOCTH"
63 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK

CHCTEeMAaTH3alIUs 3HAHUH. I/I3MepeH1/Ie

https://m.edsoo.ru/8a148524



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

TCOMCTPUUCCKUX BCIIMYNH.
TpeyroyibHUKH

64

[ToBTOpeHue, o6o0IeHNE,
CHCTEMAaTH3aIHs 3HAHWH.
[TapannensHble U IEPIEHIUKYISPHBIC
MpsIMBIE

bu6mmoreka [JOK
https://m.edso0.ru/8a148650

65

[ToBTOpEnue, 06001IEHNE,
CHCTEMAaTH3aIis 3HAHWH.
OKpYyXHOCTb U KPYT.
['eomeTpuueckue mocTpoeHus. YTIIbI
B OKPY>KHOCTH

66

[ToBTOpEeHue, 0600IICHNE,
cucTeMaTH3anya 3Hanuil. Brmcanueie
Y ONMCAHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

67

Hrorosas koHTposIbHAs paboTa

bu6mmoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpEHue, 06001IEeHNE,
CUCTEMAaTH3alUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBEPsSIeMOro .
o0pa3oBaTe/IbHON NIPOrPaMMbI OCHOBHOTI'0 0011110 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
PacriozHaBath M3ydeHHbIE TeoMeTpUyYecKue (Urypbl, ONPENENsiTh UX
B3alIMHOE€ PpAaCIOJIOKEHHE, H300pakaTh IeoMeTpUyYecKkue QUrypsl,
6.1 BBIIIOJIHATh YEPTEKHU IO YCJIOBHIO 3ajaud. l3MmepsATe nHHEHHBIE U
yIJI0BbIE€ BEIMUMHBL. Perars 3a1aun Ha BEIYMCIICHUE UIMH OTPE3KOB U
BEJIMYMH YIJIOB
Jlenate rpyOyro OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH IIPEIMETOB B
6.2 pea’bHOM JKWU3HH, pa3MepoB NPUPOJIHBIX OOBEKTOB. Paznmuarh
pa3Mepsl ITUX 0OBEKTOB I10 MOPSAKY BETUUYHNHBI
6.3 CTpouTh 4epTEeKH K TECOMETPUUECKUM 3a/1a4am
[Tosib30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIb30BATh
6.4 MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPHU PEIICHUN
3a1ad
65 [IpoBoMTH  JIOTMYECKHE  PACCYXKACHUS  C  HCIOJIb30BaHHUEM
' FEOMETPUYECKUX TEOPEM
[Tonb30BaThCs MpU3HAKAMU paBeHCTBa PSAMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOWCTBOM MEAMAHbI, MPOBEACHHON K TUIOTEHY3E
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHIUH T€OMETPUYECKUX 3a1a4
Onpenensth napayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPHIE
67 oOpazyer ¢ HUMHU cekymas. Onpenenars NapalieabHOCTh MPSIMBIX C
' IIOMOUIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJHON INPSMOU IO TOUEK
JIPYro MpsiMou
6.8 Pemats 3a1aun Ha Ki1eTyaToi Oymare
6.9 [IpoBOMTE BBIUMCIEHHUS W HAXOAWTh YHMCIOBBIE M OYKBEHHBIE

3HAYCHHA VYIJIOB B TCOMCTPHUYCCKUX 3aJladyaX C HCIOJIb30BAHHUECM




CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOTOYIOJIBHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX MpPU TEPECEYCHUU [IBYX MAPaUICIBHBIX TPSMBIX

ceKyllen. Pemare npakTuyeckue 3aaui Ha HaX0KJICHUE YIII0B

BHaI[eTI) IOHATUEM TCOMCTPUUICCKOIO MECTa TOYCK. YmMmerb

6.10 OTpeNeNniaTh OUCCEKTPUCY Yria W CEpPEeIUHHBIN MEPIEeHAUKYISp K
OTPE3KYy KaKk F€OMETPUUECKHE MECTA TOUYEK
@opMyIMpOBATh ONPENEIECHUS OKPY)KHOCTH M Kpyra, XOpIbl U
6.11 JMaMeTpa OKPY)KHOCTH, IIOJb30BaTbCsl HMX CBOWCTBAMH. YMETH
IPUMEHSITh 3TH CBOICTBA IIPU PEILLICHUH 3a/1a4
BiameTte moHATHMEM ONHMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH,
yMeTb HaxoguTh e¢ ueHTp. l[lonb3oBaTtbecst (pakTaMu O TOM, YTO
6.12 OMCCEKTPUCHI YIJIOB TPEYroJbHHUKA [IEPECEKAIOTCSI B OJJHON TOYKE, U O
TOM, YTO CEpeJUHHbIE MEPHNEHAUKYISPbl K CTOPOHAM TPEYyroJibHUKA
MEePECEKAIOTCS B OJTHOM TOUKE
Bnagers moHsTHEM KacaTelbHON K OKPYXHOCTH, TOJb30BAaThCS
6.13 TEOpEMOl O TEPHeHJAMKYISIPHOCTH  KacaTeJIbHOW W paauyca,
IPOBEICHHOIO K TOUKE KaCaHUs
614 [lonb30BaTbcs  MPOCTEHIIMMH  T€OMETPUYECKUMHM  HEpaBEHCTBAMH,
' NOHUMAaTh UX MPAKTHUECKUI CMBICI
615 [TpoBOUTH OCHOBHBIE TI'€OMETPUYECKUE IOCTPOEHHUS C IOMOIIBIO
' LUPKYJIS ¥ JIMHEHKU
8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3y/IbTAThl 0CBOCHHS OCHOBHOI
NPOBepsieMoro .
o0pa3oBaTeJbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTaTa
6 I'eomerpus
61 Pacnio3HaBaTte OCHOBHBIE BMJIbl YETHIPEXYIOJIbHUKOB, MX 3JIEMEHTHI,
. I10JIb30BATHCS UX CBOWCTBAMH IPYU PEIIEHUH T€OMETPUYECKUX 3a7a4
6.2 [IpumeHsaTh CBOMCTBA TOYKH IIEPECEUEHUS] MEIUAH TPEYroJbHHUKA
' (1eHTpa Macc) B pelleHUH 3a/1a4
63 Brnagers moHsTHEM CpeoHEH JMHMM TPEYrOJbHUKA W TpaleLuH,

IIPUMCHATH HX CBOMCTBA npu peumICHUHU TCOMETPUUYCCKUX 3alad.




[Tonp3oBarbes Teopemon dasteca U TEOPEMOM O MPONOPLUOHATIBHBIX

OTPE3KaX, NPUMCHATH UX JJId PCIICHUA ITPAKTHUYCCKUX 3a1a4d

[IpumenaTs npu3Haku NOAOOMS  TPEYTOJBHUKOB B PELICHUU

o4 r€OMETPUUECKUX 33/1a4
[Tonb3oBaTbes Teopemoii ludaropa mis pemeHns TeoOMeTpHUECKUX U
65 npakTuueckux 3amad.  CTpouTh MaTeMaTU4yecKyld MOJEIb B
' IPAKTUYECKUX 33/1a4aX, CAMOCTOSATEIBHO AEJaTh YEPTEK U HAXOIUTh
COOTBETCTBYIOILINE JUITUHBI
Bragers moHATHSMHU CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOro yria
6.6 NPSMOYTOJIBHOTO TpeyroyibHuKa. [loib30BaThCs 3TUMHU TMOHITHSIMHU
JUIS pEeLIeHUs IPaKTUYECKUX 3a1a4
Beruucnsate (pa3audHbIME - CTIOCOOAMM) IUIOIMIAAL TPEYrOJIbHUKA U
6.7 IUIO[AAM  MHOTOYTOJBHBIX Guryp (mosb3ysch, TIle HEoO0XOIUMO,
' KalbKynaTopoM). [IpuMeHsATh NOoJdydeHHbIE YMEHHUS B MPAaKTHYECKUX
3a/a4ax
Bnagets moHATHSAMEU BIIMCAHHOTO U HEHTPAJIBHOTO yria, UCIOIb30BaTh
68 TEOpPEMBI O BIUCAHHBIX yIJIaX, Yriax MEXIy XOpAaMu (CeKyIUMH) U
' yrile MEXIy KacaTelbHONH M XOPJOH NpH PELICHUH T'€OMETPUUYECKHX
3a7a4y
60 Bnanerp mNOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHAThH
' CBOICTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PELICHUH 3a7a4
[lpuMeHsATh MOMyYeHHbIE 3HAHUS HAa [PaKTUKE — CTPOUTH
6.10 MaTeMaTUYeCKue MOJENU JUId 3a/ad peaJbHOM U3HU U IPOBOJUTH
' COOTBETCTBYIOLIIME BBIYMCICHHMS C IPUMEHEHHEM MoJo0us W
TPUTOHOMETPUH (II0JIB3YACh, e HEOOX0JUMO, KaIbKYJIATOPOM)
9 KJIACC
Kon .
IIpoBepsiemble IpeAMeTHBIEC Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NPOBEPSEMOro .
o0pa3oBaTe/ibHOI MPOrPpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpus
61 3HaTh TPUTOHOMETPHUECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTH C MX

MMOMOINBIKO PA3JIMYHBIC JJICMCHTBHI MHPAMOYTOJIBHOTO TpPCYrOJIbHUKA




(«pemieHre  OPAMOYIOJbHBIX  TPEYroJibHUKOB»).  Haxomute  (c

IMIOMOIIIBIO KaJILKy.TISITOpa) JJIMHBI U YTJIbL UL HETAaOJMYHBIX 3HAUYECHUN

6.2

[Tonb3oBarsCs bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKJIECTBOM JIJII HAXOKJACHUS COOTHOILICHUI

MCKAY TPUTOHOMCTPHUICCKUMHA BCIIMUNHAMU

6.3

Hcnonp30Barh TEOpPEMBI CHUHYCOB M KOCHHYCOB I HaXOXKJICHUS
Pa3IUYHbIX 3JEMEHTOB TPEYroJIbHUKA («PEIIEHUE TPEYroJIbHUKOBY),

IMPUMCEHATH UX IIPU PCIICHUH 'COMCTPHUICCKUX 3a/1a4

6.4

Bnagers monsTHsIMM TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
aneMeHTOoB MoJo0HbIX (uryp. Ilosb3oBaThcs CBOMCTBaMU TOI00MS
MIPOU3BOJILHBIX (PUTYp, YMETh BBIUUCIATH JJIUHBI U HAXOJIUThH YIIIBI Y
noao0HbIX ¢uryp. [IpuMeHsITH CBOWCTBA MOAOOWS B MPAKTHYCCKUX
3ajayax. YMeThb MPHUBOJUTH MpHUMEpbl MNOJOOHBIX GUryp B

OKpY>KaroIlleM MHpe

6.5

ITonn30Barncs T€OpEMaMH O TIIPOM3BEACHUHN OTPE3KOB XOpAa, O

IIPOU3BEICHUHU OTPE3KOB CEKYILHX, O KBaJpaTe KacaTeIbHOM

6.6

[Tonb30BaTbcs  BEKTOpaMH, TOHUMATh HX TEOMETPUUECKUH U
bu3nYeCKuil CMBICH, MPUMEHATh MX B PEIICHUU T€OMETPUYECKUX U
¢uznueckux 3anad. [IpuMeHsTH cKalsipHOE NMPOU3BEIEHUE BEKTOPOB

AJI1 HAXOXACHWA IJINMH U YI'JIOB

6.7

ITonp30BaThCA MCTOJOM KOOpAHWHAT Ha INIOCKOCTH, IIPUMCEHATH €I0 B

PEIICHUU I'€COMETPUUCCKUX U IIPAKTUYCCKUX 3ada4

6.8

BJ'Ia,Z[eTB IIOHATHUAMUA IIpaBUJIBHOI'O MHOT'OYI'OJIbHHKA, JJINHBI
OKPY’XHOCTH, UIMHBI AYId OKPYKHOCTH U pa,Z[HaHHOfl MCPBI YyTJIAa,
YMCTh BBIYUCIATH IUJIOAAb Kpyra MU Cro yacTei. HpI/IMCHHTB

IMOJIYYCHHBIC YMCHUS B IIPAKTUYCCKUX 3a/ladax

6.9

Haxogutes ocu nnu HCHTPbI CUMMCETPUHU (1)I/Il"yp, INPUMCHATb OBUKCHUA

IIJIOCKOCTH B HpOCTeI\/'IH_II/IX crydgasax

6.10

HpI/IMeHHTL MOJIYYCHHBIC 3HaAHUA  HaA  [PAKTHUKC —  CTPOUTH
MATeMAaTUYCCKHUC MOJACIN OJIA 3aagayd peaJ'IBHOI\/’I JKU3HU U TIPOBOAUTH
COOTBCTCTBYIOIIHUEC BBIYUCICHHUA C [PUMCHCHUCM HOI[06I/I$I u

TPUTOHOMETpUYECKHX (yHKUUH (MOJB3ysACh, TJe HE0OX0AUMO,




KaJIbKYJISITOPOM)




INPOBEPAEMBIE QJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS
6 I'eomerpus
HavanpHblie nonstus reomerpun. Touka, npsimasi, OTpe30K, Jdy4d. YToi. Buabt
6.1 yrioB. BepTukanbHble M CMEXHBIE Yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaie bHOCTh U TepIEHANKYISIPHOCTD MPSMBIX
62 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
' [IpuMepsl cHMMETpPHH B OKPYKAIOIIIEM MHUPE
6.3 OcHOBHBIE TIOCTPOEHHUSI C TOMOIIBIO LUPKYJAS M JHUHEHKU. TpeyrojibHUK.
' BricoTa, Mmennana, GuccekTpuca, X CBOMCTBa
6.4 PaBHOOepeHHbIi U paBHOCTOPOHHHMI  TpeyrosbHuUKU.  HepaBeHcTBO
' TPEYroJIbHUKA
65 CBoiicTBa W TIpU3HAKM PaBHOOCIPEHHOTO TpeyroyibHUKa. [lpu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
66 CBolicTBa M IPU3HAKH MapajuIeIbHBIX NPAMBIX. CyMMa yrilioB TPEyrojbHHUKA.
' Breminue yriel TpeyrojabHUKa
[IpsimoyronpHbiii  TpeyrodbHUK. CBONCTBO MEIHWAHBI MPSIMOYTOJIBLHOTO
67 TPEyroJbHUKA, MPOBEICHHOM K rumnoreHy3e. llpusHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpsSMOYTroJIbHBIN TPEYTOJBHUK C YIJIOM B
30°
HepaBenctBa B reoMerpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOoW, TeopemMa o OousblieM yrie # OoJblIel CcTOpoHE
TpeyroybHUKa. [lepnenauKkysp u HakJIOHHas
6.9 l'eomerpuueckoe MecTto TOuyeK. buccekrpuca yria W CepeaUHHBIN
' NEPHEHANKYIISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK
OKpy)XHOCTb U Kpyr, XOopAa M JuamMeTp, HX cBoWcTBa. B3aumHoe
6.10 pacrnojyio’)keHUue OKpYKHOocTH U mnpsaAmol. KacarenbHas u cekymas K
OKPYKHOCTHU
611 OKpyXHOCTb, BIIMCaHHas B Yrojl. BnucaHHas W onucaHHasi OKPYKHOCTH

TPEYrOJIbHUKA




8 KJIACC

Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS

6 I'eomerpus

6.1 YerbipexyroapHuki. [lapannenorpamm, ero npusHaku 1 CBOMcCTBa

6.2 [IpssmoyronbHUK, poMO, KBaapaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpamneuus, paBHOOOKast Tpamnenus, €€ cBoiicTBa U npu3Haku. [IpsmoyrosnbHas
' Tparnenus

64 Meron yaBoenust meauansbl. LlenTpansHas cummerpus. Teopema Paneca u
' TEeopeMa O MPOMOPLUOHAIBHBIX OTPE3KaxX

6.5 CpenHue TUHUY TpEYrojibHUKA U Tpaneuuu. LleHTp macc TpeyrojapHuKa

66 [logo6ue TpeyroapHUKOB, KodpduiueHt noaodus. Ilpusnakum mnonoOus
' TpeyrojabHUKOB. [IprMeHeHre noao0us npu peueHnH NPaKTUYECKUX 3a/1a4
67 @opmynbl IS IUIOMAAM  TPEYrojbHMKA, MapajjenorpamMmma, pomba U
' Tpaneuuu

68 CpoiictBa Tutomanel reomerpudeckux (¢Guryp. OTHOIIEHHE IUIOMIACH
' Mo00HBIX HUTYp

6.9 Brruncienue miomaneid TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pernieHUH
' MIPAaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yrja IpsIMOYTOJIbHOTO TpPEYrOJbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  TpPUrOHOMETpUUYECKHE
¢bynkun yrinos B 30°, 45° u 60°

6.10 Bnucannble M LEHTpajbHbBIE YIJIbl, YroJl MEXIY KAacaTelbHOW M XOPJIOW.
. VYTibl MEXIy XOpJaMH U CEKYIIIMMU

6.13 Brrcannble u onucaHHbIe YEThIPEXYT OJIbHUKH

6.14 B3aumHoe pacrnosnokeHne IBYyX OKpykHocTed. KacaHue OKpyKHOCTEH.

OO111e KacaTeabHbIE K ABYM OKPYKHOCTSIM

9 KJIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

6 I'eomerpust
61 Cunyc, kocunyc, Tanrerc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHYECKOE
' TOXJIECTBO. DOPMYITBI IPUBEICHUS
Pewmenne tpeyronbHukoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Pemenue
6.2 MPAKTUYECKUX 33/a4 C HCIOJIB30BAHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Ipeo6pazoBanwne moaooust. [logo0me COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema o0 pou3BeIEHIH OTPE3KOB XOP, TEOPEMBI O TTPOU3BEACHUU OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJ[paTe KacaTeIbHOM
Bexkrop, umHa  (MOJIYJIb) BEKTOpa, COHAIIPABJICHHBIE  BEKTOPBHI,
65 MPOTHBOIIOJIOKHO  HANPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEPAIH HAJl BeKTOpaMu. Pa3inoxkeHne BeKTopa 1o IByM
HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopaunats! Bekropa. CkansipHOe MPOU3BEACHNUE BEKTOPOB, TPUMEHEHUE IS
' HaXO0XJICHUS JUTHH U YTJIOB
JlekapTOBBI KOOPAMHATHI HA TVIOCKOCTH. Y PaBHEHUS NMPAMOM U OKPYKHOCTH B
6.7 KOOpAMHATAX, IEPECEUCHUE OKPY)KHOCTEH U TPSAMBIX. MeT0/1 KOOPIMHAT U €T
MIPUMEHEHHE
6.8 [IpaBuIIbHBIE MHOTOYTOJIBHUKH
6.9 JnuHa okpyxHOCTH. ['pajgiycHas u paguaHHas Mepa yria, BBIYUCICHHUE JTHH IyT
' OKPY>KHOCTEU
6.10 [Tmomanp kpyra, cekTopa, CerMeHTa
611 JIBIDKEHUSI TUIOCKOCTH W BHYTPEHHHE CHUMMETPHH (QHUTYp (DIIEMEHTapHbIC

npencrasienus). [lapannensuslit nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOT0
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUSI K MPEAMETHBIM Pe3yJIbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTeIbHOI NPOrpaMMbl 0CHOBHOT'O
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe onepupoBaTh IOHATHUAMH: MHOXECTBO, IIOJMHOKECTBO,
onepanuy HaJ MHOXKECTBAMM; YMEHHE OIEpUPOBaATh IOHSATHUAMM:
rpad, cBsi3HBIA Tpad, nepeBo, LMK, MPUMEHITh UX IpPU PEIICHUU
3aJa4; yMEHHE HCII0JIb30BaTh ITpapuecKoe MPeACTaBICHUE MHOKECTB
JUIsI OTIMCAHMS PEAJIBHBIX ITPOLIECCOB U SIBJICHUH, IPU PEIICHUM 3a]a4

U3 JpYrux yueOHBIX MPEAMETOB

YMeHne onepupoBaTh MOHATHSIMM: ONpPEAEIIEHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHHE pACIO3HABATh WCTHHHBIE U  JIOXKHBIE
BBICKA3bIBAHUS, IPUBOJUTH IMPUMEPBI U KOHTPIPUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPULIAHUA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHSTHUSMU: HATypallbHOE YHCIIO, MPOCTOE U
COCTaBHOE 4YHUCIIO, JAETUMOCTb HATypaJlbHBIX YHCET, NPU3HAKU
JEeNMMOCTH, 1I€JI0€ YHUCJIO0, MOJYJIb 4Hcla, OObIKHOBEHHas ApoOb U
necsiTuuHasi IpoOb, CTaHIAPTHBIA BUJ YKCIA, PALMOHAIBHOE YHCIIO,
UPpPALMOHATIFHOE 4YHUCIO, apu(MeTHdYecKuil KBaJpaTHBIM KOPEHB;
YMEHHME BBINOJHATH JICHCTBUS C  4YHMCIaMH, CpaBHUBATh U
yIOPSAOYUBATh 4YHCIA, NPEACTABIATh YKCIA HAa KOOPAWHATHOM
OpsIMOM, OKPYIUIATH YHCIIAa; YMEHHUE JeiaTh MNPUKUAKY U OLEHKY

pe3yibTaTra BBIYMCIICHUH

YMeHue omnepupoBaTh MOHSATHSAMHU: CTENEHb C IEJbIM IOKa3aTesleM,
apudmMeTHuyecKuil KBaJpaTHBIM KOpPEHb, MHOTOWIIEH, anredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTEINEeHU
Oosbllle €IUHHUIBI; YMEHHME BBINOJHATH pacdeThl MO (opMmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAlMOHANBHBIX BBIPAKEHUH H
BBIPAKEHUI C KOPHSIMHM, Pa3j0KEHHE MHOTOYJIEHA HAa MHOXUTENH, B
TOM 4YHCJE C HCHOJb30BaHUEM (OpMyn pa3HOCTU KBAApaToB U

KBaapaTa CyMMBI U Pa3HOCTU

YMmenue ONCpHUPOBATH MOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOMN; YMEHHUE DPEIIaTh JIMHEHMHBbIE U KBaJpaTHbIC ypaBHEHMUS,
IPOOHO-PAIMOHANBHEIE YPAaBHEHHS C OJHOW TEPEMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YpaBHCHUH, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pAllMOHAIBHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 3aJa4 U3 IPYrux IPEeAMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHUE MWCIOJIb30BaTh KOOPAMHATHYIO
OPSIMYI0 U KOOPAMHATHYIO IJIOCKOCTb Uil M300pakKeHUs peleHui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, TpapuK (YHKIUH, HYIU
GyHKIMH, MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MIPOMEXYTKU
BO3pacTaHus, YObIBaHUS, HauOosblllee U HAUMEHbILEEe 3HAuUCHUs
byHKIMH; yMEHHE OTIepupOBaThH MOHATUSAMU: npsimMast
MIPOMOPIIMOHANBHOCTD, JIUHEHHasT (YHKINS, KBaJApaTU4HAs (QYHKLHUSA,
oOpaTHasi TPONMOPLUUOHANBHOCTh, Mapaboia, rumnepOosia; yMeHHe
cTpouTh Tpaduku GyHKIIMMA, UCTIOJIB30BaTh TPAPHUKHU TSI OTIPEACTICHUS
CBOMCTB IPOLIECCOB M 3aBUCHUMOCTEH, I pELIeHUs 3a/1ad U3 APYrux
y4EOHBIX MPEIMETOB U pEaJbHOM >KU3HHM; YMEHHME BBIpaXaTb

dbopMynamMu 3aBUCUMOCTH MEX/1y BETUYMHAMU

Ymenne OIIePUPOBATH TIOHSATHUSIMH: MOCJIEIOBATEIBHOCTD,
apudMeTHUecKass W~ TeOMETpHYecKas  IMPOTPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEILHOCTEH, (POPMYIIBI CyMMBI U
oOmiero 4jeHa MpU pEIICHUH 3ajad, B TOM YHCIE 3a7ad U3 JAPYrux

y4eOHBIX MPEJAMETOB U PEAIbHOM KU3HU

Ymenune pfuiaTth 3aaa4u pasHbIX THUIIOB (B TOM YHUCJIC Ha ITPOLICHTEHI,
JOJIHM M 4YaCTH, ABHUKCHHC, pa60Ty, LOCHY TOBAapOB U CTOUMOCTb
INOKYIIOK U YCJIYI', HAJIOT'U, 3a/la41 U3 obmactu YIIpaBJICHUA JIMYHBIMU U
CEeMEHHBIMH q)HHchaMI/I); YMEHUC COCTaBJIATH BBIPAXKCHH,
YpaBHCHHN, HEpaBCHCTBA W CHCTCMbBI II0 YCJIOBHKO  3a4a4H,
HCCICA0BATH MNOJTYUYCHHOC PCIICHUEC U OLICHUBATDH HpaB)IOHO,Z[O6HOCTL

IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HOHATHUAMM: (Urypa, TOUKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
Y PaBHOCTOPOHHUH TPEYrOJbHUKH, NPAMOYIOJBHBIM TPEYrOJIbHUK,

MEauaHa, 6I/ICCCKTpI/ICB. " BBICOTA TPCYTrOJIbHHUKA, ‘leTBIpéxyTOJIBHI/IK,




napajjienorpaMM, pomMO, TPSMOYIOJBHHUK, KBajpaT, Tpamelus;
OKPY>KHOCTb, KpYI, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; ymMeHue pemiath 3agadd, B TOM YHCIIE U3 MOBCEJHEBHOM
KU3HU, Ha HAXOXJECHUE T'€OMETPUUYECKUX BEIMUYMH C NPUMEHEHHEM

U3yUYCHHBIX CBOWCTB (puryp u hakToB

10

YMeHue omnepupoBaTh TOHATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMapauIeIbHOCTh W TEPHEHANKYISIPHOCTh MPSMBIX,
VIOl MEXIy TMPSAMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIH,
nogoOue Guryp, nogo00HbIE TPEYTOJbHUKH, CHMMETPHS OTHOCUTEIHHO
TOYKHA U TIPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
noao0ue ¢uryp, napajyIeTbHOCTh U MEPIIEHIUKYIISIPHOCTD MPSMBIX B

OKpY>KaIoIlleM MHpe

11

YMeHue omnepupoBaTh MOHATHSAMM: JJMHA, PACCTOSIHUE, YIroll
(BenMuMHA yrjla, CHHYC U KOCHUHYC yIja TPeYyroJibHUKa), IJIOMIab;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OPMyJbl MepuUMeTpa U IUIOIIAIu
MHOTOYT'OJIbHUKOB, JJMHBI OKPY>KHOCTH U IUIOIIATU Kpyra, oobema
IPSIMOYTOJIBHOTO MapaUIeNICNINIENa; YMEHUE NPUMEHATh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YTIJIOB TPEYTOJIbHHUKA,
teopeMy Ilucdaropa, TpuUroHomMeTpuyeckrue COOTHOIICHUS IS

BBIYMCIICHHS IJIMH, PACCTOSIHUM, TJIOIIAIEH

12

YMenne wu3o0paxarh IUIOCKHE GUTYPBl W HX KOMOHWHAIWH,
NPOCTPAaHCTBEHHBbIE (QUTYPBI OT PYKH, C TOMOIIBI0 YEPTEIKHBIX
UHCTPYMEHTOB M OJICKTPOHHBIX CPEJICTB MO TEKCTOBOMY HJIH

CUMBOJIbBHOMY OIIMCAaHUIO

13

YMeHue OIICPHUPOBATDH INOHATUAMMU: MIpAMOYTOJIbHAaA CHUCTCMa
KOOpZUHAT; KOOPAHWHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BEKTOPA HA YN CJIO, CKAJLAPHOC IIPOU3BCACHUC BEKTOPOB,
YMCHHUEC HCIOJIB30BATb BCEKTOPBI U KOOPAWUHATBHI IS IMPCEACTABJIICHUA
JAaHHBIX MW PCIICHHUA 3a4a4, B TOM YHUCIC U3 JPpYIrux y‘IC6HHX

npeaMETOB U peaﬂBHOﬁ KU3HU

14

YMmenue ONCpUpOBaTb TMOHATUAMMU: CTOJIOMKOBBIE U KpPYI'OBBIC
AuarpaMMmel, Ta6J'II/II_ILI, cpeaHee apI/I(l)MeTI/I‘{eCKoe, MEuaHa,
HanOoJIbIIee U HAaUMEHbBIIEE 3HAYCHUs, pa3dMax YUCIIOBOI'O Ha6opa;

YMCHHC HN3BJICKATBh, HHTCPIIPETUPOBATH u npeo 6pa30BBIBaTB




UHPOpPMALIMIO, TPEJCTABICHHYI0 B TaONUIIAX W Ha JMarpammax,
OTPAKAIOIIYI0 CBOMCTBA M XAPAKTEPUCTHUKH PEabHBIX IPOLECCOB U
SIBJICHUH; yYMEHME paclo3HaBaTh HW3MEHYMUBBIC BEJIWYMHBI B

OKpY’KaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4daillHBIA OMNBIT (CIydaiHbIN
9KCIIEPUMEHT), JJIEMEHTAapHOE COObITHE (AJIEMEHTApHBIA HCXO)
CIIy4ailHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOSITHOCTH CIy4alHBIX COOBITUH B OIBITaxX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU; yMEHHUE peulaTh
3a/la4yd METOJOM OpPraHM30BaHHOTO Iepedopa U C HCIOJIb30BaHUEM
IpaBWia YMHOXKEHHS, YMEHHUE OLEHHBAaTh BEPOSITHOCTH peallbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJb MPAKTUUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHII B OKpYXalollleM MHpPE M B IKU3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI M ero POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHne BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a/1a4d, MPHUBOJAUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC U KU3HHU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaT€MaTUKHU B
HUCKYCCTBE, ONHUCHIBATh OTACIbHBIE BBIJAIONIMECS  PE3YJbTAThI,
MOJYYECHHBIE B XOJI€ Pa3BUTHUS MAaTeMaTUKH KaK HAyKW, MPUBOJIHUTH
MPUMEPHl MATEMATUUYECKUX OTKPHITUH U UX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOI HUCTOPUH




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBbIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS

1 Yucna 1 BBIYUCIICHUS

11 Harypanbesble u nensle yncna. [Ipu3Haku 1eIMMOCTH LEINIBIX YUCEI

1o OObIKHOBEHHBIE M JIeCATHYHBbIE  ApoOW,  MPOLEHTH,  OECKOHEYHbIE
' MepUOANYECKHE JpooH

13 Pannonanbubie  yucna.  ApudmeTHueckue Omepaludd ¢ paldOHAIBHBIMHU
. YUCIIaMU

14 JelictButenbHple yncna. ApudmeTndeckue omnepanuu ¢ JACHCTBUTEIHHBIMU
' YUCITaMU

Ls [IpubmmxeHHBIC BBIYUCIICHHS, TPABWIA OKPYIJEHHUS, TMPUKHIKA W OIICHKA
. pe3yJibTaTa BEIUUCICHUN
2 AnreOpandeckue BhIpKCHUS

2.1 BykBeHHBIC BhIpaKeHUs (BBIPAKEHUS C IIEPEMEHHBIMHA)

22 Crenenp ¢ nensiM mnokazareneM. CTeNeHb € pPalMOHAIBHBIM IOKa3aTeleM.
' CBoiicTBa CTENIEHN

2.3 MHorouneHsl

24 Anrebpandeckas apoob

”E ApubdmMerndyeckuit KOpPEHb HaTypaJIbHOU CTEIICHHU. HevictBus c
' apuMeTHYEeCKUMU KOPHSMU HaTypallbHON CTENEHU
3 VYpaBHEHUS 1 HEPABEHCTBA

31 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHCTEMBI U COBOKYITHOCTU
. YpaBHEHHI

30 Lensle u apoOHO-panMoHaNbHBIE HEepaBeHCTBA. CHCTEMBI M COBOKYITHOCTHU
. HEpaBEHCTB

3.3 Perrenne TeKCTOBEIX 3a7a4
4 Yucnossie NOCIEA0BATENBHOCTH

4.1 [TocnenoBatensHOCTH, CIOCOOBI 33JaHUS TTOCIIEAOBATEILHOCTEH

4.2 Apudmerndeckass u TeoMmerpuueckas mporpeccur. Dopmyna  CIOKHBIX




MPOLIEHTOB

) OyHKIHUU
Oynknmst, cnocobbl 3amanus  QyHkuuu. [padux  dynkimumu.  OO6macte
OTIpE/ICIICHUs] U MHOXKECTBO 3HaueHuil ¢ynkunu. Hymn ¢yakumu. [IpomexyTku
5.1 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMBl U
MUHUMYMBI QyHKIuM. HamOosbiiee W HauMeHbIee 3Ha4YeHHE (YHKIUH Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha IpAMOM U TUIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlexkapTOBbI KOOPAMHATHI Ha MJIOCKOCTU
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 ux cBoicTBa
7.2 TpeyronpHuk
7.3 MHOroyroisHUKN
74 OKpYXHOCTh U KPYyI'
7.5 N3mepenune reoMeTpruuecKux BeTUIHH
7.6 BekTops! Ha TuIOCKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI 111 YYEHUKA

I'eometpus, 7-9 kinaccwl/ Atanacsas JI.C., byty3os B.®., Kanomuer C.b. u apyrue,
AxmmonepHoe obmectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Marematuka. ['eomerpust : 7—9-e knaccol : 0a30BbI ypPOBEHb : METOJIMYECKOE
nocobue k M34 npenMerHoi nHUM yueOHUKOB 110 reomerpuu JI. C. AtanacsHa,
B. ®. Bbyrysosa, C. b., Kagomuesa u np./ — 2-e¢ uza., crep. — Mocksa :
[Ipocsemenue, 2023
N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
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