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IHHOACHUTEJIBHASA 3AIINCKA

['eomeTpust Kak OIWH M3 OCHOBHBIX PA3JEIOB IIKOJIBHOU MAaTEMaTUKH, UMEIOLIUN
CBOCH IIENBI0 O0ECIMEeUUTh H3YyUYEHHE CBOWCTB U pa3MepoB (Uryp, UX OTHOUICHUU U
B3aMMHOE PACIOJIOKEHUE, OMUPAETCS HA JIOTUYECKYIO, JOKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh
U3Y4YeHUS] TEOMETPUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS 3aKIIOYACTCS B TOM,
9TO OOYyYalolUicsd YYUTCS TMPOBOJUTH JIOKa3aTelIbHbIE PACCYXKIEHHUS, CTPOUTH
JIOTUYECKUE YMO3aKJIIOUCHHS, JOKa3blBaTb MCTUHHBIC YTBEPXKJICHHUS W CTPOUTH
KOHTPIIPUMEPHI K JIOXKHBIM, TPOBOJUTH PACCYXACHUS «OT MPOTUBHOIO», OTINYATh
CBOMCTBA OT MPU3HAKOB, (OPMYITUPOBATH OOPATHHIE YTBEPKICHUS.

BTopoii 1enbto n3yyeHusi reOMETPUU SIBISIETCS UCIIOJIb30BaHUE €€ KaK HHCTPYMEHTA
IpU PELICHUH KAaK MAaTEMATHYECKHUX, TaK M MPAKTUYECKHX 3a]1ay, BCTPEUAKOLIUXCS B
peanbHOM ku3HU. OOyYalOIIMICS JOJDKEH HAay4YUThCS OIPEACIUTh T€OMETPUUECKYIO
burypy, omucaTrh CIOBaMHU JaHHBIA YEPTEXK WM PUCYHOK, HANTH IIIOMAIL 3€MEITLHOTO
yd4acTKa, pacCUMTaTh HEOOXOAMMYIO JIMHY ONTOBOJOKOHHOTO Kabemns winu TpeOyembie
pa3Mepbl Tapaxka IJsi aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTEIbHAsS
JUHUS B W3y4eHUU TreoMeTrpuu. I[Ipm pemeHnn 3amad MpPaKTHYECKOTO XapakTepa
OoOyyYalolmuiicsi yY4UTCS CTPOUTh MATEMaTUYECKUE MOJIENId PEAbHBIX >KU3HEHHBIX
CUTYyalluid, MPOBOAUTH BHIYUCIICHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTaTA.

Kpaiine BaxxHO MOJYEPKUBATE CBSI3U TEOMETPUH C APYTUMH YUSOHBIMH MIPEIMETaMH,
MOTHBUPOBATh MCIOJIb30BATh OMNpPENENCHUS TEOMETPUYECKUX GUTYp U TMOHATHIA,
JEMOHCTPUPOBATh MPUMEHEHUE TMOJYYCHHBIX YMEHHU B (PU3MKE U TEXHUKE. DTH CBS3U
HauOosee spKO BUIHBI B Temax «Bektope», «TpUroHOMETpUYECKHUE COOTHOIICHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

VYyebuniii kypc «l'eomerpusi» BKIIOYAaeT CIEAYIOIIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue GUrypsl U UX CBOMCTBa», «3MepeHne reoMmeTpudecKux
BENIUYUHY», «JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH», «Bektopwy, «J/[BrkeHus
miockocTmy, «IIpeobpazoBanus MOIO0U.

Ha uzyuenue yuebHoro kypca «l'eomerpusi» orBogutcsi 204 yaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJen0), B 8 kitacce — 68 yacoB (2 yaca B He/ien0), B 9 kiacce — 68 yacoB
(2 yaca B HEZIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Hauvanbubie nonsitus reomerpun. Touka, mpsimasi, OTpE30K, Jy4d. Yroa. Buabl yrios.
BeprukanpHble M cMexHbIE yribl. buccekTpuca yria. JlomaHas, MHOTOYTOJbHUK.
[TapannenbHOCTh ¥ NEPIEHAUKYJIAPHOCTD MPAMBIX.

Cummetpuunble ¢urypbl. OCHOBHBIE CBOMCTBAa OceBOM cummerpuu. [Ipumepsi
CUMMETPHH B OKPY>KaIOILIEM MHUDE.

OCHOBHBIE MOCTPOEHHUS C MOMOIIBIO LUPKYJSI UM JUHEHKHU. TpeyronbHuk. Beicora,
Me/anaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHUM TpeyTroabHUKHU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M TpHU3HAKK pPaBHOOEIPEHHOrO TpeyroiabHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa M TOpPHU3HAKU NapajuleNbHbIX OpsMbIX. CyMMa YIVIOB TpEyrojbHHUKA.
Breninue yrisl TpeyroibHuKa.

[IpAMOYTOJIBHBIA ~ TPEYrOJIbHUK. CaoiicTBO MEIWaHbl  MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHOW K TuUNOTeHy3e. lIpu3Hakm paBeHCTBa NPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOIBHBIN TPEYTOIBHUK C yTiIoM B 30°.

HepaBencTtsa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, Teopema 0 OoJIbIlIeM yTJie U OoJbllel CTOpOHE TpeyrojibHukKa. [leprnenaukysp
Y HAaKJIOHHAs.

I'eomerpruueckoe MecTo ToueK. buccekrpuca yria u CEpeauHHbIN NEPIEHIUKYIAP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYyI, XOpAa W JAHAMETP, UX CBOMCTBAa. B3anmMHOe pacnonoxxeHue
OKpYy>XHOCTH U TnpsiMod. KacarenbHass © cekymas K OKpPYXHOCTU. OKpyXKHOCTb,

BIIMCaHHAasA B yroJyl. BnucanHas u onMcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.
8 KIIACC

Yerpipéxyronpauku. [lapamienorpamMm, ero npusHaku U cBorcTBa. YacTHbIE cilydan
napasjuieJorpaMMoB  (IIpSMOYTOJIBHUK, POMO, KBajpar), HUX TMPU3HAKK M CBOMCTBA.
Tpaneuusi, paBHOOOKast Tpaneius, e€ cBoicTBa U npu3Haku. [IpsimoyrosibHas Tpanenus.

Meron yasoenust Mmenuansl. LlentpansHas cummerpus. Teopema Daneca u teopema
O MPOINOPLUMOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYToJIbHUKA U Tpaneuu. LleHTp Macc TpeyrojibHHKA.

[logobue  TpeyronbHUKOB, KodpdunueHt mnomodbus. I[lpuzHaku  momoOus
TpeyroJibHUKOB. [IpuMeHeHue noqo0us npu peiieHuy NPakTUYeCKUX 3a/1ay.

CpoiicTBa 1uIomafgel reomerpuyeckux @uryp. QPopMynsl 8 IUIOIMIAIA
TpEyroibHHKaA, apajuieaorpaMma, pomOa u tpanenuu. OTHOIICHHE MO MO J00HBIX
¢buryp.

Brruucnenue mioniaiel TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aToON Oymare.

Teopema IIudaropa. [Ipumenenue Teopemsl [ludaropa npu pemieHnn NpakTUYECKUX



3a/1ad.
CuHycC, KOCUHYC, TAHT€HC OCTPOTO yIJia MPSMOYTOJIBHOTO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIeCTBO. TpuroHomerpudeckue pynkuuu yrios B 30, 45 u 60°.
BrnmcanHble M LEHTPAJIBHBIE YTIJIBI, YrOJl MEXAY KAacaTelIbHOM M XOpPAOH. YTIbI
MEXAY XOpAAaMHU U CEKyLIMMU. BrimcaHHbIE U OMMCaHHBIE YETBIPEXYTOJBbHUKU. B3anmHOe
pacnosoxeHue AByX okpyxkHocTel. Kacanue okpysxnocteil. OOuiie kacaTelbHbIE K IBYM
OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, tanreHc yriioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJ1eCTBO. DOPMYJIBI IPUBEACHUS.

Pewienne tpeyroibHUKOB. TeopemMa KOCHHYCOB M TEOpeMa CHUHYCOB. PeleHue
IPaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpazoBanue nmogodus. [Togo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NpPOM3BEIECHHM OTPE3KOB XOPH, TECOPEMBI O IIPOU3BEACHUU OTPE3KOB
CEKYILHUX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, mnnHa (MOIyJib) BEKTOpa, COHANPABJICHHBIE BEKTOPHI, MPOTHUBOIMOJIONKHO
HaITPaBJICHHBIE BEKTOPBI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU HAJT
BEKTOpamu. Pa3nokeHne BEKTOpa IO ABYM HEKOJUIMHEApHbIM BekTOopaMm. KoopanHartsl
BeKTOpa. CKaIsIpHOE NMPOMU3BENCHHE BEKTOPOB, NPUMEHEHHUE I HAXOXKIACHUS UIMH U
YTJIOB.

JlekapTOBBl KOOPAMHATHI Ha IUIOCKOCTH. YPaBHEHUs IIPAMOM U OKPYKHOCTU B
KOODAMHATAX, MEPECECUEHUE OKPYKHOCTEM M TMpsAMBIX. MeTox KOOpAMHAT W €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. [{iiMHA OKpyXHOCTHU. ['pagycHas u paauaHHas mepa
yTIJIa, BBIYMCIIEHUE JIIMH OYT OKpYyKXHOCTEH. [1nomanp kpyra, ceKTopa, CErMEHTA.

JIBUKEeHUsT IUIOCKOCTM W BHYTPEHHHUE CUMMETpUM (uryp (dIaeMeHTapHbIe
npeactaiienus). [lapamnensuelii epenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS Mporpammbl yueOHoro kypca «l'eomerpusp»
XapaKTEPU3YHOTCH:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpPECAa K MPOIUIOMY M HACTOSLIEMY POCCHUMCKONW MAaTeMaTHKH,
LICHHOCTHBIM OTHOILIEHHEM K JOCTH)KEHHUSAM POCCHUMCKMX MAaTEMAaTHUKOB U POCCHMCKOU
MaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHHUIO 3THUX JOCTMKEHUN B JPYTHX HayKax WU
NPUKJIaJAHBIX cepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0SI3aHHOCTEN IpakJlaHWHA U pealu3aluy €ro IMpas,
IPEICTaBICHUEM O MaTEeMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUHM, TMpOLENYp TIpakJaHCKOro oOlecTBa (HampuMmep, BBIOOPBI,  OINPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX NPOOJIEM, CBSI3aHHBIX C MPaKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH, OCO3HAHHEM BaXHOCTH MOPAJIbHO-ITUYECKHUX
IIPUHLINAIIOB B A€SATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE y4acCTHE B PELICHUM MPAKTUYECKUX 3a7a9 MaTeMaTHYECKON
HAIPaBJIEHHOCTH, OCO3HAHUEM BA)KHOCTH MAaTEMATUYECKOTr0 00pa30BaHUs Ha MPOTSKEHUU
BCE OJKM3HM JJIs YCHEIIHOW MNPO(PECCHOHAIBHOW JEATEIbHOCTH M  pPa3BUTUEM
HEOOXOJMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHAMBHUAYAIbHON
TPAEKTOPUM OOpa30BaHUs W KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U
OOIIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPUATHIO MaTEMAaTUYECKHUX
OOBEKTOB, 3a/lay, pEIIeHUH, pacCyKICHHH, YMEHHUIO BHJETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHMEHTAlMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEACTABICHHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIOBEKa, MIPUPOIBI U 00IIECTBA, TOHUMAHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl YeTOBEUECKON JEsTeIbHOCTH, ITAOB €€ pa3BUTHUS U
3HAYUMOCTH JUI1 Pa3BUTHS LUBUIU3ALMM, OBJAJACHUEM S3bIKOM MAaTEMaTUKU W
MAaTEeMaTU4YECKON KYJIbTYpPOU KAaK CPEICTBOM MO3HAHUS MHPA, OBIAJACHUEM ITPOCTENILIMMU
HAaBBIKAMH HCCIIEIOBATENIBCKON AEATEIBHOCTH;

6) d¢usuyeckoe BocnuTaHue, GopMupoBaHHMe KYJIbTYPHI 3A0pPOBbS H
3MOLMOHAJIBHOIO 0J1arONOTyYHUs:

TOTOBHOCTBIO NPUMEHATh MATEMAaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3J0pPOBbBS,



BEJICHUS 370pOBOr0 00pa3a JXKH3HU (3I0POBOE IHUTAHHE, COAJTaHCUPOBAHHBIM PEXKUM
3aHSATUNA U OTIbIXA, peryisipHas (u3nyeckass akTUBHOCTD), C(DOPMUPOBAHHOCTHIO HABBIKA
pediiekcuu, Mpu3HaAaHUEM CBOETO IMpaBa Ha OLIMOKY U TaKOTO e MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0OrHYeCKOe BOCIIMTAHUE:

OpUEHTalMell Ha NPUMEHEHHE MAaTEMAaTHUYECKUX 3HAHUW [JIs pEelIeHus 3a1ad B
00J1aCTH COXPAHHOCTU OKPYIKAIOIIEH Cpejbl, MIAHUPOBAHUS IOCTYIKOB W OILCGHKH HX
BO3MOJKHBIX MOCJIEACTBUM I OKPY KAIOIIEH Cpejibl, 0COZHAHUEM TJ100aIbHOTO XapaKTepa
AKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) apanTanus K U3MEHAOIUMCS YCJIOBUAM COLMAJIBLHON U MPUPOJIHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEOINPEIEIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOCM KOMIIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYH JEATEIbHOCTb, B TOM YHCIE YMEHHUE
YUUTBCA y JNPYTHX JIOJIEH, MPUOOpEeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHUA,
HaBBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEO0OXOIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (OPMYIHPOBATH
UJeH, TIOHATHUSA, TUIIOTE3bl 00 0OBEKTax W SIBJCHUSX, B TOM YHCIIC paHee HEU3BECTHBIX,
0CO3HaBaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IJIAHHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBHIO OCO3HABAaTh CTPECCOBYHD CHUTYyallMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS U
nercTBus, GOPMYJIMPOBAThH U OIICHUBATH PUCKU U MOCEACTBHS, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBrble Joruyeckue qeicTBUA:

® BBIIBIATH M XapaKTEpU30BaTh CYILIECTBECHHBIE IIPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHM, OTHOUICHHM MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpEJENICHNs] TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIIH,
OCHOBaHMSI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAIN3a;

® BOCIPUHUMATh, (POPMYIUPOBATH U IIPEOOPA30BHIBATE CYXKACHUA: YTBEPAUTEIbHbIE
U OTpHLATEIbHbIE, €AMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

® BBIIBIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M WM IIPOTUBOpEYUs B
dakTax, JaHHBIX, HAOMIOACHUAX U YTBEP)KICHUSAX, MPEAJaratb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYMH;

e JefaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKHM, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIFOUEHHH 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTEIbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUHM (NIpsIMble U OT
IPOTUBHOIO),  MPOBOAWTH  CAMOCTOSATENBHO  HECJOXKHBIE  JIOKa3aTelIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTpaMBaTh apryMEHTALMIO, IPUBOJUTH MPHUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;



BBIOMpATH CIOCOO pelieHus y4eOHOH 3a7aun (CpaBHUBATH HECKOJIHKO BapHUaHTOB
pemieHus, BBIOMpaTh HamboJee TMOAXOMANIMH C YYETOM  CaMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUSA:

WCITOJIP30BaTh  BOTMPOCHI KaK HMCCJIEAOBATEIbCKUI HHCTPYMEHT TIO3HAHUS,
dbopMmynupoBaTh  BOOPOCHI,  (UKCUpPYIOIIME  MPOTHUBOpEuYHe,  Mpodiemy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

MPOBOJIUTH TIO CAMOCTOSITEIFHO COCTaBJICHHOMY IIJIaHY HECIIOKHBIA HKCIIEPUMEHT,
HEOOJIBIIOE HCCIEIOBAaHUE IO YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOii;

CaMOCTOSITeIbHO  (OpMYJIUPOBaTh O0O0OOIIEHUSI W BBIBOALI IO pe3yJbTaTam
MpPOBEAEHHOIO  HAOMIONIEHUS,  UCCIEAOBaHUS,  OLICHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BbBIJIBUTATh
MIPEAMOI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanmeii:

BBISIBIIATH ~ HEJIOCTATOYHOCTh M HM30BITOYHOCTh  WH(POpPMANUH,  JaHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpATh,  AHAIM3UPOBAaTh,  CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
MH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh QopMy MpeacTaBieHus WHGOPMAIIMU U WJUTIOCTPUPOBATH pelIacMble
3a/layu CXeMaMu, TuarpaMmmMamMu, HTHOU rpaukoi U MX KOMOMHAIIMSIMU;

OIICHWBATh HAAEKHOCTh WH(OpPMAIUU TIO KPUTEPUSM, MPEIIOKEHHBIM YUUTEIEM
WM CPOPMYJTMPOBAHHBIM CAMOCTOSATEBHO.

KOMMyHI/IKaTI/lBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme )]EﬁCTBHSI:

BOCIIPUHUMATh U (POPMYyJIUPOBATh CYXKIEHUS B COOTBETCTBUHM C YCIOBUSIMU U
HeasIMU 00IIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaTh I[IOACHEHUSA 110 XOAYy pCILICHUA 3aJauyu,
KOMMEHTHUPOBATH I10Jy4EHHBIN pPE3yJIbTAaT;

B XOJ€ OOCYXXIEHMsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY O0OCYXkIaeMOil TeMbl,
npoOJeMbl, pEIIaeMol 3aJaud, BbBICKA3bIBaThb WJEH, HALIEJECHHbIE Ha IOUCK
pELIEHUA, COIOCTABJIATH CBOU CYXICHHUS C CYXXICHUSAMMU IPYyIMX YYaCTHUKOB
auanora, oOHAapy>KMBaTh Pa3IMuME U CXOJICTBO MO3UIUH, B KOPPEKTHOU (opme
(GopMyJIMpPOBATh pa3HOIIACHsI, CBOM BO3PAKEHUS;

NPENCTABIATh PE3YIbTAaThl PELICHUS 3aJadd, DKCIIEPUMEHTA, HCCIEI0BaHus,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4E€TOM 3ajaay
MpEe3eHTAINH U OCOOCHHOCTEH ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHAHOW U MHIMBUIyaIbHOU pabOThI



P pelIeHUN yueOHbIX MaTEeMaTUYECKHX 3a]1ay;

® [IpUHUMATH 1I€Jb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH OPTaHU3AIMIIO
COBMECTHOM pabOThI, pachpeaensarTb BHIBI pabdoT, JOTOBapUBATHCA, OOCYXKIATh
MPOIIECC U PE3YNbTAT PadOTHI, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

® Vy4YacTBOBaTh B TIPyNHoBbIX (opmax padoThl (0OCYykIeHUs, OOMEH MHEHHUSIMHU,
MO3TOBBIC IITYPMBI U JIPYTHE), BBIIIOJHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTMMHU YJ€HAMU KOMaH/Ibl, OLIECHUBATh Ka4€CTBO CBOETO BKJIaJa
B OOmMIA NPOAYKT TO KpUTEpHUsiM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJCHUCTBUA.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:
® CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH, aJTOPUTM pELICHUs 3aJaud (WIM €ro 4acTh),
BBIOMpATh CHOCOO pelieHusi ¢ y4€TOM HMMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BApPHAHTHI PEIICHUN C
y4ETOM HOBOM MH(OpPMALIUH.
CaMOKOHTPOJIb, SMOIIHOHAJILHBI HHTEJIEKT:
e BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA Ipollecca M pe3yJibTara
pelIeHUs] MaTeMaTUYECKOM 3a1auH;
® TPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TPU pEIICHUHM 3a/ayW,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTH IIOCTABICHHOM WENH W
YCIIOBHSIM, OOBSICHATh IPUYUHBI TOCTHKEHUS WIIH HEJOCTIDKCHHUSI 11€7TH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI

K koHiy oOyuenus B 7 kjacce oOydYarOIIMIACS MOTYYUT CIEAYIOIINE MPEAMETHBIC
pe3yJIbTATHI:

Pacno3naBaTh H3y4e€HHbIE T€OMETPUYECKUE (QUTYPBI, ONPENENSITh HUX B3aUMHOE
pacrojoxkeHue, n300pakaTb reOMETPUIECKUE (DUTYPBI, BBITIOJIHATH YEPTEKHU O YCIOBUIO
3agauu. I3MepsTh TMHENHBIE U YIJIIOBBIE BEIMYMHBL. PemaTe 3a1a4un Ha BBIYMCIICHUE JUIUH
OTPE3KOB U BEJIUYMH YIJIOB.

Henatb rpyOyr0 OILEHKY JIMHEWMHBIX M YTJOBBIX BEJIMYMH MPEAMETOB B pEaIbHOU
KU3HU, Pa3MEPOB MPUPOJIHBIX 00HEKTOB. Paznuuarh pa3zMepsbl 3TUX OOBEKTOB IO MOPSIKY
BEJIMYUHBI.

CTpouTh yepTeKU K T€OMETPUUYECKUM 3a/1auam.

[Tonmp30BaThCA NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh NPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aad.



IIpoBOAUTE TOrHYECKUE PACCYKACHUSA C UCIIOIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

[Tonp30BaThCs MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJMaHbl, NMPOBEAEHHON K THUIIOTEHY3€ NPAMOYTOJBHOIO TPEYTOJbHUKA, B PELICHUU
reOMETPUYECKUX 3a1ay.

Onpenenste mapaielbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpPbIE 00pa3yer ¢
HUMU cexymas. OmnpenensaTe NapajuleIbHOCTh NPSIMBIX C  TOMOLIBIO PaBEHCTBA
PACCTOSIHUAN OT TOYEK OJAHOM IPSMOU A0 TOUEK APYTOU IPSIMOM.

PewaTe 3a1aun Ha Ki1eT4aTol Oymare.

[IpoBOANTH BBIYMCIECHHUS M HAXOAWUTh YUCIIOBbIE M OYKBEHHBIC 3HAUEHUS YTJIOB B
FCOMETPUYECKUX 3aJayax C MCIOJIB30BAHUEM CYMMBI YIJIOB TPEYIOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, 00pa30BaHHBIX IIPU NEPECEUECHUN ABYX NapauIeIbHbIX
IPsMBIX CEKyLIeH. Pemarh npakTuyeckue 3aauu Ha HaXOKJICHUE YIJIOB.

BiiageTs NOHATHEM F€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEAEISATh OUCCEKTPUCY
yIJla U CEpEIMHHBIN NEPIICHANKYIISP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

@opMyIMpOBaTh OINpENEICHUs OKPYKHOCTH M Kpyra, XOpAbl MU JUaMerpa
OKPY>KHOCTH, IIOJIb30BaTbCd KX CBOMCTBAMHU. YMETh IPUMEHSTh 3TH CBOMCTBA IMpHU
pelIeHuy 3aaay.

Biianers MOHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMETh HAXOJNUTh
e€¢ wuentp. llomp3oBaThcsi (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB TPEYTOJIbHHUKA
IIEPECEKAIOTCs B OJJHOM TOYKE, U O TOM, UYTO CEPEAMHHBIC NEPIEHAUKYIAPBl K CTOPOHAM
TPEyroJIbHUKA [IEPECEKAIOTCS B OJJTHOU TOYKE.

Brnaners noHATHEM KacaTeNbHOM K OKPYKHOCTH, TIIOJIB30BAaThHCS TEOPEMOM O
NEPIEHINKYJIAPHOCTH KaCaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUS.

Ilonp30BaTbCAd NPOCTEUIIMMU T€OMETPUYECKMMH HEPABEHCTBAMM, IIOHUMATh HX
IIPAKTUYECKUN CMBICIL.

[IpoBOOUTE OCHOBHBIE TE€OMETPUYECKHME TIOCTPOCHHS C IOMOLIBIO LUPKYJIS H
JINHENKHU.

K koHiy oOyuenus B 8 kjacce oOydarOIIMIACsS MOMYYUT CIEAYIOIINE MPEAMETHBIC
pe3yJbTaThI:

Pacnio3HaBaTh OCHOBHBIE BUJBI YETBIPEXYTOJBHUKOB, UX JJEMEHTHI, IOJb30BaTHCA
UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKH MEPECEYEHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa Macc) B
pelieHnu 3aaad.

Bianers noHsATHEM CpeAHEH JIMHUM TPEYrOJIbHUKA U TpalelUH, INPUMEHATh HX
CBOWCTBAa IIpU pelIeHUH reoMerpudeckux 3anad. Ilonp3oBarscsa Teopemonn daneca u
TEOPEMOM O MPOMOPLUUOHAIBHBIX OTPE3KaxX, MPUMEHATh UX JUISl PEIICHUS NMPAKTUYECKUX
3a/1a4.

[TpuMeHsITh IPU3HAKU [TO100MSI TPEYTOJIBHUKOB B PELICHUH T€OMETPUUECKHX 3a/1au.

ITonb3o0Batbes Teopemoit ITugaropa ans pemieHns reoMeTpUUecKUX U MPaKTUYECKUX
3amga4. CTPOUTh MATEMATHYECKYIO MOJENb B IPAKTHYECKHUX 3a1a4aX, CaMOCTOATEIBHO
JenaTh 4epTEXK U HAXOAUTh COOTBETCTBYIOLIUE JUIMHBI.



Branets moHATHSMU CHHYCA, KOCUHYCA W TaHT'€HCa OCTPOTO yTiia MPsSIMOYTOJIBHOTO
TpeyrojabHuKa. [101630BaThCsl STUMU MOHITUSAMHU JIJIS1 PEIICHUS MPAKTUYECKUX 3a7a4.

Beruucnars  (pa3auyHbIMU - CIOCO0AMM) IUIOHIAJL TPEYroJbHUKA U IUIOIIAAH
MHOTOYTOJIBHBIX (QUTYp (TOJB3YsICh, TE€ HEOOXOIWMO, KaIbKyasaTopoM). [IpuMeHSTH
MOJIyYEHHbIE YMEHHUS B TPAKTUUECKUX 3a/1avax.

Branets MOHATUSAMH BIHMCAHHOTO M LIEHTPAIBHOTO YTiia, UCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YIJaX, yriax MEeXIy XopJaMu (CEKYIIUMH) U YIJIe MEXIy KacaTelbHOU W
XOpJIO¥ TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnanerb moOHATHEM ONHCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPH PEILICHUH 33]1a4.

[IpuMeHsTh MOTy4YeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTH4YeCKUEe MOJENU
Ui 3a7a4  peajbHOM JKM3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIUUCICHHUS C
MPUMEHEHUEM  MOJI00MsT YW TPUTOHOMETpUU  (MOJB3YysSCh, TI€  HEOO0XOIUMO,
KIbKYJIATOPOM).

K koHiy oOyuenus B 9 kiacce oOydaromIMICs MOMYYUT CIEAYIOIIME MPEAMETHBIC
pe3yJIbTaTHI:

3HaTh TPUTOHOMETPUUECKUE (DYHKIMU OCTPBHIX YIJIOB, HAXOIUTh C HUX IMOMOIIBIO
pa3JIMUHbIE BJEMEHTHl MPSMOYIOJIBHOTO TpPEYroJbHUKA («PELUICHUE MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxomuTs (C MOMOIIBIO KalbKyJsTOpa) JUIMHBI W YIJIBl IS
HETaOJIMYHBIX 3HAYCHUH.

[Tons3oBaThes  opMyslaMH TPHUBEAECHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJCCTBOM  JIJi1  HAXOXJEHHUS  COOTHONIICHUH  MEXAY  TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonb30oBaTh TEOpEMBbI CHHYCOB M KOCHHYCOB JUISI HAXOXICHUSA Pa3IMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («pElIeHUE TPEyTrOJIbHUKOBY»), NMPUMEHATh UX MPU PEIICHUU
reOMETPUYECKUX 3a/ad.

Brnagets moHsTHSMH TpeoOpa3oBaHHMS TOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB
noo0HbIX ¢uryp. Ilombp3oBaThcs CBOWCTBaMH MOA00MSI MPOU3BOJBHBIX (PUTYDP, YMETh
BBIYMCIIATH JJIMHBI U HAXOJUTh YIUIbl Y MOJ00HBIX (uryp. [IpuMenHsTs cBoiicTBa nmoaoous
B MPAKTUUYECKUX 3a7a4ax. YMETh NPUBOAUTH MPUMEPHI MOJI00HBIX (GUTYDP B OKPYKAIOIIEM
MUpe.

[Tonp30BaThCa TEOpeMaMU O MPOU3ZBEICHUM OTPE3KOB XOpJZ, O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOI.

[Tonb3oBaThCA BEKTOpamMu, MOHUMATh MX TFEOMETPUUECKUN U (PU3MUECKHUI CMBICI,
MPUMEHSITh UX B PEIICHUH FeOMETPUUYECKUX U Pu3nueckux 3anad. [[puMeHsTh cKalspHoe
MIPOU3BEACHUE BEKTOPOB JIJI1 HAXOXKIACHUS JIJTUH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPAMHAT Ha IUJIOCKOCTH, MPUMEHSTH €ro B PELICHUH
F€OMETPUYECKHUX U MPAKTUYECKHUX 3a7ay.

Branets MOHATUAMM NPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPY>KHOCTH, JJTHHBI
JIyTU OKPYKHOCTH W PaJMaHHOW MEphl Yria, YMETh BBIYUCIATH IUIOMIAJL KpPyra M €ro
yacted. [I[puMeHsTh MoTyuYeHHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.



Haxonuthk ocu (WK IEHTPBI) CAMMETPUU GUTYDP, TPUMEHSThH ABUKEHUS TUIOCKOCTHU B
MPOCTEHIINX CITydasix.

[IpuMeHsTh MOTyYeHHBbIC 3HAHUSI HA MPAKTUKE — CTPOUTH MAaTeMaTUYECKUE MOJCIIH
Ui 3a7a4  peajbHOM JKM3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIUUCICHHUS C
IPUMEHEHUEM TIOJI00US M TPUTOHOMETPUYECKUX (PYHKIUHN (TMOJIB3YAChH, T/I€ HEOOXOAMMO,
KaJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

HanmeHnoBaHue KosimnuecTBo yacos
Ne DJIeKTpOHHbIe (HM(ppOBbIE)

pa3jiejioB U TeM KonrpoJbHeie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMPOrpamMmbl padoTbl padoThI

IIpocreiimme

reoMeTpHUYecKUe

(burypsl 1 ux

CBOICTBA. 14 1 https://m.edso0.re/SCDUTTDXL
N3mepenue

reOMETPUUYECKHUX
BEJIMYMH

2 TpeyrosbHUKH 22 1 https://m.edsoo.rw/LUWH113V3

ITapamiensHbIe
3 IpsIMBbIE, CyMMa 14 1 https://m.edso0.ru/C3QIURDVS
YIJIOB TPEYTOJIbHUKA

OKpy’KHOCTb U KpYT.

4 I'eomeTpuueckue 14 1 https://m.edsoo.ru/ZCZQS49CU
MTOCTPOCHUS
[ToBTOpEHME,
5 . 4 1 https://m.edsoo.ru/RJJI3LV3IV2
00001IeHNE 3HAHWIA
OBUIEE KOJIMYECTBO
YACOB I1O 68 5 0

I[TPOTPAMME



8 KUIACC

Ne
n/
n

HaumenoBanue
pa3aesoB U TeM
NMPOrpamMMbl

YeTpIpEXyroJbHUKI

Teopema Paneca u
Teopema o
IPONOPLUOHAIBHBIX
OTpe3Kax, Mo I00HbIC
TPEeYroJbHUKU

ITmontans. Haxoxnenue
IIomaaeu
TPEYTrOJIbHUKOB U
MHOTOYTOJIBHBIX (QUTYD.
ITnomanu mogoOHBIX

duryp

Teopema [Tudaropa n
Hayaja TPUTOHOMETPUH

VYTrabl B OKpYKHOCTH.
Bnucanusie u
ONMCaHHBbIE
YEeThIPEXYTOJIbHUKU.
Kacarenbnbie k
okpyxxHocTu. Kacanue
OKPY’KHOCTEH

IToBTOpEHME,
0000111eHIEe 3HAHUIA

KoauuyecTBo uacoB

Bcero

12

15

14

10

13

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

dnexkTpoHHble (U(poBbHIE)
o0pa3oBaTe/IbHbIC PeCypPChI

https://m.edsoo.ru/ZLR3S406D

https://m.edsoo.ru/F8O5Z209Y 8

https://m.edsoo0.ru/QLJ1QDOEP

https://m.edsoo.ru/4ZHRPYM8W

https://m.edso0.ru/J2JOK38GT

https://m.edsoo.ru/LX0AVOG6P




OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



9 KUIACC

No HaumMmenoBaHnue KoandyecTBO 4acoB
dunexkTpoHHbIe (L(pPOBbHIE)
n/ Pa3aejioB u T€EM KonTpoJibHble IIpakTHyeckne
Bcero o0pa3oBaTe/IbHbIC PECypPChI
I NporpamMmmasl padoThI padoThI
Tpuronomerpus.

Teope oc co
PEMBL KOCHHYCOB 16 1 https://m.edsoo.ru/5172BY40V

U CUHYCOB. Pemenue
TPEYTOJIbHUKOB

IIpeoOpazoBanue

no00usl.

2 Mertpuueckue 10 1 https://m.edsoo.ru/TSSCWSWSF
COOTHOIIICHHS B

OKPYKHOCTH

Bekrtopsl 12 1 https://m.edsoo.r/X4JFWORCL

JlekapToBBI
4 KOOpPJVHATHI HA 9 https://m.edso0.ru/ISOMGSAFT
IUIOCKOCTH

[IpaBunbpHbIE
MHOTOYTOJIbHUKH.
JInuHa OKpyKHOCTHU U
IJI0IIAb KpyTa.
Brruncnenune

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

JIomaaei

JBroxkeHus
6 https://m.edsoo.ru/SHUMOCSCI

IIJIOCKOCTH



IToBTOpEHME,

00001IcHHE,
7 1 https://m.edsoo.ru/VYL6CORSP
CUCTEMATU3ALNA
3HAHUH
OBIIEE KOJIMYECTBO
1 68 4 0

YACOB I10 [TPOTPAMME



ITOYPOYHOE INTAHUPOBAHUME

7 KJIACC

Ne
n/  Tema ypoka
n

IIpocreimue
r€OMETPUUYECKHUE
O0OBEKTBI

MHOroyrojapHUK,

JJOMaHas

CMexHBIE U
BEPTHKAIBHBIE YTIIBI

CMexXHBIE U
BEPTUKATBHBIE YTIIbI

CMexHbIE U
BEPTUKATBHBIE YTIIbI

CMeXxHBIE U
BEPTUKAJIbHBIE YTJIbI

CMeXHbBIE U
BEPTHUKAJIbHBIE YTJIbI

CMexHbBIE U
BEPTUKAJIbHBIC YTJIbI

KoanyecTBO 4acos

Bcero

KonTtpoJsbHsble
padoThI

IIpakTHyeckne
padoThI

Jara
U3yYeHUS

DJIeKTPOHHbBbIE
uudponbie
o0pa3oBaTte/ibHbIE

pecypcbl

https://m.edsoo.ru/FYDONG6
D7B

https://m.edsoo.ri/AXFSLB
JZS

https://m.edsoo.ru/4JQRXZ
TFF

https://m.edsoo.ru/YSNLG4
X31

https://m.edsoo.ruw/FHHJZO
PSR

https://m.edsoo.ru/76FDZE
ETM

https://m.edsoo.ru/OYZ9EF
VSH

https://m.edsoo.ru/TY9P4SI
TH




10

11

12

13

14

H3mepenne TMHENHbBIX
Y YTJIOBBIX BEJIUYUH,
BBIYUCIICHHE OTPE3KOB
1 yTJIOB

N3Mepenne TMHEHHbBIX
U YTJIOBBIX BEJTUYHH,
BBIUKCJICHHE OTPE3KOB
U YTJIOB

H3mepenne TMHENHBIX
U YTIIOBBIX BEJINYUH,
BBIYUCIICHUE OTPE3KOB
U yTJIOB

H3mepenne TMHENHbBIX
Y YTJIOBBIX BEJINYUH,
BBIYUCIICHUE OTPE3KOB
U YTJIOB

[TepumeTp u muoIAb
(buryp, cocTaBICHHBIX
U3 MPSIMOYTOJIbHUKOB

KonrponsHas padora
o treMe "[Ipocreiimme
reOMEeTPUUYECKUE
dburypsl u ux
cBoricTBa. 3mepenue
reOMEeTPUUECKUX
BEIUYUH"

https://m.edso0.ru/8OMO0C
762

https://m.edsoo.ru/NBFVSY
JO3

https://m.edsoo.ru/OP6WEF
GYY

https://m.edsoo.ru/NPPLOG
SEH

https://m.edsoo.ru/GX8JON
IK9

https://m.edsoo.ru/9MHUY
BGOD




15

16

17

18

19

20

21

22

23

[TonsATHE 0 paBHBIX
TPEYTOJIBHUKAX U
IIEPBUYHBIE
IIPEICTaBICHUS O
paBHBIX (hUrypax

Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka
paBeHCTBa
TPEYTOJILHUKOB

Tpu npusnaka
paBeHCTBa
TPEYTOJIbHUKOB

Tpu npuzHaka
paBeHCTBa
TPEYTrOJIbHUKOB

Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka
paBeHCTBa
TPEYTOJILHUKOB

[Ipu3naku paBeHCTBa
MPSIMOYTOJTBHBIX
TPEYTrOJIbHUKOB

[Ipu3naku paBeHcTBa
MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB

https://m.edsoo.ru/MUS5TO
G8Y7

https://m.edsoo.ru/TC7ZNS
ARE

https://m.edsoo.ru/USPZ6R
WCD

https://m.edsoo.ru/RXS1ZC
FR6

https://m.edsoo.ru/3AMK84J0
NX

https://m.edsoo.ru/2UOROIT
74

https://m.edsoo.ru/4YTS8EH
GOE

https://m.edsoo.ru/58MY4Y
NBR

https://m.edsoo.ru/6RULSX
GO7




24

25

26

27

28

29

30

31

32

CBOiCTBO MeIMAHBI
MIPSIMOYTOJTBHOTO
TPEYTOJIbHUKA,
MPOBEIEHHOM K
TUIOTEHY3€

CBOIiCTBO MEIUAaHbBI
MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3€

PaBHOOeIpeHHBIC U
PaBHOCTOPOHHHUE
TPEeYrOJIbHUKU

[Ipu3naku u cBoiicTBa

paBHOOEIPEHHOTO
TpeyrojJbHUKA

IIpu3Haku u cBONCTBA

paBHOOEIPEHHOTO
TPEyroJbHUKA

IIpu3Haku u cCBOMCTBA

paBHOOEIPEHHOTO
TpeyroJbHUKA

Hepasenctna B
T€OMETPUH
HepasencrtBa B
TEOMETPUU
HepaBencrtra B
reOMETPUU

https://m.edsoo.ru/7THH7W
FDK

https://m.edsoo.ru/WQ8PN6
5M7

https://m.edsoo.ru/25SHEXJL
K4

https://m.eds00.ru/96QU7C
N8V

https://m.edsoo.ru/FENF06
VEFC

https://m.edsoo.ru/E4VPAP
N4Z

https://m.edsoo.ru/OEXBPK
RZE

https://m.edsoo0.ru/O8X71F
YOW

https://m.edsoo.ru/0K379K4
3S




33

34

35

36

37

38

39

40

Hepasenctna B
reOMeTpUn

[IpssMOyTOIBHBIM

TPEYTOJIBHUK C YTIIOM 1
B 30°

[IpsiMOyTOIBHBIM
TPEYTrOJIbHUK C YIJIOM 1
B 30°

KontponpHas padota
10 TEME 1
"TpeyronbHuKu"

[TapamiensHbie
IIpsIMBIE, UX CBOMCTBA

[TaTe1il mocTyIatT
EBxinna

Hakpect nexamue,
COOTBETCTBEHHBIE U
OIHOCTOPOHHUC YTJIBI,
o0pa3oBaHHbBIE TPU 1
IepeceyeHu

napajIeIbHBIX

NPSAMBIX CEKyIIEH

Hakpecr nexamue,
COOTBETCTBEHHEIC U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIC MTPU 1
HepeceyeHu !

napaebHbIX

MPSAAMBIX CEKYILEH

https://m.edsoo.ru/MGKEL
G3AM

https://m.edsoo.ru/SOCYED
VOO

https://m.edsoo.ru/ZZCJV3
TUY

https://m.edsoo.ru/4LJIVWG
MSU

https://m.edsoo.ru/KIFI1JI0
A

https://m.edsoo.ru/VHBHZ
900

https://m.edsoo.ru/2HLKI1J
6L

https://m.edsoo.ru/UDZCN
OXRV



41

42

43

44

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE PU
IIEPECEUEHUN
NapajuIeIbHbIX
IPSIMBIX CEKYILEH

Haxpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE IPU
nepeceyeHu
napajuieTbHbIX
MPSIMBIX CEKYIEH

Haxkpecr nexarue,
COOTBETCTBEHHBIE U
OOIHOCTOPOHHUC YTJIBI,
o0pa3oBaHHbBIE IPU
IepeceyeHu
napajuIeIbHBIX
NPSAMBIX CEKyIIEH

[Ipusnak
napajuieTbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO
pacCTOSIHUN OT TOYEK
OJIHOM MpsIMOH 110
BTOPOH MpsAMOi

https://m.edsoo.ru/FOUDW?7

SLA

https://m.edsoo.ru/MSQOJ5Z

1W4

https://m.edsoo.ru/TT46BA

Y6X

https://m.edsoo.ru/11C9C3F

IN



45

46

47

48

49

50

51

52

53

54

[Ipu3nax
MapaJyIEIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO
paccTOsTHUM OT TOYEK
OJHOU IPSIMOM 10
BTOPOU NPSIMOU
Cymma yriioB
TPEYroJIbHUKA

Cymma yrioB
TPEyTroJIbHUKA

Bremnue yrist
TPEYrOJIbHUKA

Buemnue yris
TpeyrojbHUKa

KonTponbHas padora
o TemMe
"[TapannenbHble
IIpsIMBIE, CYMMa YTJIOB
TpeyroJibHUKA"

OKpY>KHOCTb, XOPJIbI U

JTUaMeTp, MX CBOHMCTBA
KacarenrHas
OKPY>KHOCTH

OKpY’>KHOCTB,
BITMCAHHAs B YTOJ
OKpy’>XKHOCTb,
BIIMCAHHAas B yroJl

https://m.edsoo.ru/SO0H6F
MBS

https://m.edsoo.ru/S3LGUT
Y32

https://m.edsoo.ru/7M6DQD
M4

https://m.edsoo.ru/MNJOCG
HOL

https://m.edsoo0.ru/DGCCJQ
FIY

https://m.edsoo.ru/HGF5RM
BXO

https://m.edsoo.ru/AQHSUB
50U

https://m.edsoo.ru/1161GK
K6L

https://m.edsoo.ru/4FQG27Z
4GY

https://m.edsoo.ru/8F1WSC
RHY




55

56

57

58

59

60

61

62

63

Ilonstue o I'MT,
NPUMEHEHNE B
3ajadax

Ilonsatue o I'MT,
NPUMEHEHUE B
3aj1adax

buccexrpuca u
CEepEAMHHBIN
NIEPIEHIUKYIISAP KaK
F€OMETPUUYECKHUE
MeCTa TO4EK

OKpy’KHOCTb,
OIHMCaHHAs OKOJIO
TPEyroJbHUKA

OKpY’>KHOCTb,
OTMCaHHAs OKOJIO
TPEYroJIbHUKA

OKpY’>KHOCTb,
BITMICAaHHAS B
TPEYTOJBHUK
OKpy’>XKHOCTb,
BITMCAHHAS B
TPEYTOJILHUK

[Ipocreiimue 3a1aun
Ha MTOCTPOEHUE

[Ipocreiimume 3am1aun
Ha [TIOCTPOEHNE

https://m.edsoo.ru/0YDXH3
QT6

https://m.edsoo.ru/XG4WU
501

https://m.edsoo.rw/A2LBET
3LC

https://m.edso0.ru/9Y404U
31E

https://m.edsoo.ru/YZ706N
C27Z

https://m.edsoo.ru/45SV5H
TZC

https://m.edsoo.ru/OWUW4
K8WS

https://m.edsoo.ru/WIZ0A7
E77

https://m.edsoo.ru/HIY 744S
T2




64

65

66

67

68

KonTponbnas padora
1o TeMe "OKpyKHOCTh
U KpPYT.
I'eomerpuueckue
nocrpoeHus"

[ToBTOpEeHue n
000011IcHHE 3HAHUI
OCHOBHBIX ITOHSITHI B
METOJI0B Kypca 7
Kjacca

Hrorosas
KOHTpOJIbHas paboTa

IToBTOpEeHuE U
000011IeHNE 3HAHUI
OCHOBHBIX MTOHATHH U
METOJIOB Kypca 7
KJacca

IToBTOpeHue n
000011IcHIE 3HAHNUI
OCHOBHBIX MTOHATHH U
METOJI0B Kypca 7
KJacca

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

https://m.edsoo.ru/OPUFPX
M6G

https://m.edsoo0.ru/075BG25
NP

https://m.edsoo.ru/DOXGR
PV72

https://m.edsoo.ru/5PJ6SGB
RB

https://m.edsoo.ru/EHZSL.P
E7B



~ =

8 KUIACC

Tema ypoka

[Tapamienorpamm, ero
IIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
NpU3HAKU U CBOWCTBA

[Tapamienorpamm, ero
IIPU3HAKU U CBOMCTBA

YacTHble cryyan
napasuiesorpaMMoB
(IpsAMOYTOJILHUK, POMO,
KBa/IpaT), UX NMPU3HAKU U
CBOMCTBA

YacTHble cryyan
napasuiesorpaMMoB
(IpsAMOYTOJILHUK, POMO,
KBa/IpaT), UX MPU3HAKU U
CBOMCTBa

YacTHble cryyan
napajiesIorpaMMoB
(IpsAIMOYTOJILHUK, POMO,
KBa/IpaT), UX NMPU3HAKU U
CBOMCTBA

Tpaneuus

KoauuyecTBo yacoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

Jara
H3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsl

https://m.edsoo0.ru/60U99
XROP

https://m.edsoo.ru/XFHDJ
OUAL

https://m.edsoo.ru/ETRJP7
PJH

https://m.edsoo.ru/3V04F0
MOZ

https://m.edsoo.ru/W3KUZ
8901

https://m.edsoo.ru/A685LB
YSB

https://m.edsoo.rt/XGNLG
6PX3



10

11

12

13

14

15

16

17

18

19

20

PasHOOOKas 1
MPSIMOYTOJIbHAS TPATICIIH

PasHOOOKAs U
MPSIMOYTOJIbHASI TPATICIIMH

Merton YABOCHUSA MCIHAHBI

HeHTpaHLHaH CUMMCTPUs

KontponbHas padoTa mo
teme "UeThIpEXyroIbHUKH'

Teopema Paneca u
Teopema o
MPONOPIUOHATBHBIX
OTpe3Kax

Cpennsist TuHUS
TPEYroJIbHUKA

Cpenusis nuHus
TPEYrOJIbHUKA
Tpaneuus, e€ cpeass
JTUHUSA

Tpanenus, e€ cpenHss
JUHUSA
[IponopunonansHbIe
OTpE3KHU
[IponopuuonanbHbIe
OTpE3KHU

LlenTp macc B
TPEYrOJIbHUKE

https://m.edso0.ru/SX9DD
BOCM

https://m.edsoo.ru/335731
VAZ

https://m.edsoo.ru/T82GV
AQ4U
https://m.edsoo.ru/XTE9B6
TO3

https://m.edsoo.1u/KQJCP1
RMA

https://m.edsoo.ru/HCAM
Y3QAS5

https://m.edsoo.ru/T6VV7
A20Y

https://m.edsoo.ru/HYP7V
4LMK

https://m.edsoo0.ru/3GWNZ
HZ30

https://m.edsoo.ru/BNZI3S
K2N

https://m.edsoo.ru/B8JKY
R3P7

https://m.edso0.1u/8C2KX
D2IG

https://m.edsoo.ru/3AG2K
031F




21

22

23

24

25

26

27

28

29

30

31

[TooOHBIE TPEYTOIBHUKH

Tpu npuszHaka mogoous
TPEYTOJILHUKOB

Tpu npusHaka noxodus
TPEYTOJIbHUKOB

Tpu npusHaka noxoous
TPEYTOJILHUKOB

Tpu npusHaka nogo0us
TPEYTOJILHUKOB

[Ipumenenue nonodus npu

pELICHUH TPAKTHYECKUX
3ama4y

CamocrosiTenbHas pabora
o teme "IlonoOHbIE
TpeyrojabHUKN"

CBoICcTBa IIOLIAIEN
reoMeTpuuecKux Guryp

DopmyJibl J1s TIOIIAAN
TPEYTOJIbHUKA,
napasienaorpaMma

DopMyIIBI TSI TUTOIIAIN
TPEYTOJIbHUKA,
napajiesorpaMmma

DopMyIbl ISl IIIOMIAAN
TPEYrOJIbHUKA,
napajuiesorpamma

https://m.edsoo.ru/T2WKB
ADOH

https://m.edsoo.ru/EVX4D
7DND

https://m.edsoo.ru/SH1VEF
8DT

https://m.edsoo.ru/F6ILCO
MTB

https://m.edsoo.ru/PZZM4
X09B

https://m.edsoo.ru/QRZMS5
VYWGA

https://m.edsoo.ru/VY 8PN
8XF8

https://m.edsoo.:/EHMES
PRXZ

https://m.edsoo.ru/7LCMI
D6RJ

https://m.edsoo.ru/JOOMEK
QJE

https://m.edsoo.ru/898HY
V851




32

33

34

35

36

37

38

39

40

41

42

43

DopmyJibl J1s TIOIIAAN
TPEYTOJIbHUKA,
napajuiesorpamma
DopmyJibl JUIs TIOIIAAN
TPEyTOJIbHUKA,
napajuiesorpamma

Brraucnenune miomanei
CIIOXKHBIX (puryp

[Mnomanu duryp Ha
KJIeT4aToi Oymare
ITmomany mogoOHBIX
uryp

ITnomanu momoOHBIX
¢uryp

3amauu ¢ MPaKTUYECKUM
CoJIep KaHueM

3amauu ¢ MPaKTUYECKUM
cofiepyKaHuEM

Pemenue 3agau ¢
MOMOIILI0 METOAA
BCIIOMOTaTEILHON
IUTIOIIA U

KonTponbhas pabora no
teme "Ilmomans"

Teopema IIudaropa u eé
pUMEHEHHE

Teopema [Tudaropa u eé
MIPUMEHEHNE

https://m.edsoo.ru/8791TD
CNE

https://m.edsoo.ru/AV97X
BVUW

https://m.edsoo.ru/SI68OA
A%

https://m.edsoo.ru/G4JM76
PBP

https://m.edsoo.ru/KVCET
1HHC

https://m.eds00.ru/C9JX 09
W6l

https://m.edsoo.ru/CFH6P
RHOS5

https://m.edso0.ru/N24T6X
FFO

https://m.edsoo.ru/ASWEV
CBCR

https://m.edsoo.rt/RKHOI
BMJM

https://m.edsoo.ru/MYONL
HONK

https://m.edsoo.ru/YVPOO
MYNZ




44

45

46

47

48

49

50

51

Teopema [Tudaropa u eé
IIPUMEHEHUE

Teopema IIudaropa u eé
IIPUMEHEHHE

Teopema [Tudaropa u eé
MIPUMEHCHHE

Ornpenenenne
TPUTOHOMETPUYECKUX
(byHKIHI ocTporo yria
MPSIMOYTOJIBHOTO
TPEYyToJIbHUKA,
TPUTOHOMETPHUUYECKUE
COOTHOLICHUSA B
IIPSAMOYTOJIBHOM
TPEYTrOJIbHUKE

OcHOBHOE
TPUTOHOMETPUUECKOE
TOXIECTBO

OcHoBHOE
TPUTOHOMETPHYECKOE
TOXJIECTBO

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXKIECTBO

KonrtpomnbHas pabora no
teme "Teopema [Iudaropa
U Haydaja TPUrOHOMETpUH"

https://m.edsoo.ru/2LKVD
1853

https://m.edsoo.ru/YWS8Q1
SGKD

https://m.edsoo.ru/813M9D
ZJ1

https://m.edsoo.ru/6 A9U6
XM04

https://m.edsoo.ru/20DXH
1YZ5

https://m.edsoo.ru/N6342X
4EH

https://m.edsoo.ru/Z90FW4
KDD

https://m.edsoo.ru/UTLIP9
9RE




52

53

54

55

56

57

58

59

Bnucannsie n
LEHTPAIBHBIE YTJIbI, YTOJI
MEXy KacaTeJIbHOU U
XOpaou

Bnucannsie n
LIEHTPAIbHBIE YTJIbI, YTOJI
MEXy KacaTeJIbHOU U
XOpIoH

Bnucanssie u
LIEHTPAJIbHBIE YIJIbI, YTOJI
MEXKy KacaTelIbHOU U
XOpIor

Vsl MeXay XopaaMu U
CEKyILIUMH

Yrusl Mexay XopAaMu U
CeKyILIUMHU

Bnucannble u onrcanHble
YeThIPEXYTONBHUKH, UX
MIPU3HAKU U CBOMCTBA

BrucanHusie u onucaHHbIE
YEeTBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA

BrmcanHnie ¥ oncaHHEIE
YETBIPEXYTOJIBHUKY, UX
MPU3HAKU U CBOWCTBA

https://m.edsoo.ru/EISFI79
UDb

https://m.edsoo.ru/43MAH
H6UG

https://m.edso0.1u/3ZZGB0
BNG

https://m.edsoo.ru/L94GFI
ER7Y

https://m.edsoo.ru/CEBZSS8
MIl13

https://m.edsoo.ru/EF64M7
KVW

https://m.edsoo.ru/X56Y75
XJ3

https://m.edsoo.ru/41IKJ0G
XSD




60

61

62

63

64

65

66

[IpuMeHeHne cBOMCTB
BIMCAHHBIX U ONMCAHHBIX
YETBIPEXYTOJIBHUKOB IIPU
PEILICHNN T€OMETPUUYECKUX
3a1a4y

[IpumeneHnne cBOMCTB
BITMCAHHBIX M OMUCAHHBIX
YEThIPEXYTOJIBHUKOB MTPU
PCHIICHNUU I'COMCTPHUICCKUX
3a1a4

B3aumHoe pacrnonoxenue
JIBYX OKPYXHOCTEM, 001ue
KacaTeJbHbIC

Kacanue okpyxHocTei

KonrtponbHas pabora no
Teme "YTIIbl B
OKpYXHOCTHU. Brincanusie u
OIHMCaHHbIE
YEeThIPEXYTOJIbHUKH"

[ToBTOpEHME OCHOBHBIX
TIOHSATHUN U METOJIOB KypCOB
7 u 8 xi1accoB, 0000IIeHHE
3HAHUH

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB KypCOB
7 u 8 xitaccoB, 0000IIeHNE
3HAHUH

https://m.edsoo.ru/FDUOS
6UKR

https://m.edsoo.ru/16MMU
1G86

https://m.edsoo.ru/HNR974
104

https://m.edsoo.ru/3CXC3I
Adl

https://m.edsoo.ru/COVED
RQZJ

https://m.edsoo.ru/CH0829
ZL]

https://m.edsoo.ru/TERGIK
PU6



[ToBTOpEHNE OCHOBHBIX
67 MOHATUI U METOJIOB KYpCOB
7 u 8 xiraccoB, 0000IIEHNE

3HAHUHI

[ToBTOpEHME OCHOBHBIX
TIOHSATHUN U METOJIOB KypCOB
7 u 8 xi1accoB, 0000IIeHHE
3HAHUM

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

68

https://m.edsoo.ru/J7Z87ZK
41E

https://m.edsoo.ru/BHTMJ
STYA




9 KUIACC

Ne

~ =

10

11

Tema ypoka

Onpenenenue
TPUTOHOMETPUIECKUX

¢byskuumii yrios ot 0° 1o
180°

@opMyIIbl IPUBEICHUS
TeopeMa KOCHHYCOB
Teopema kocuHyCOB
Teopema KOCHHYCOB
Teopema cuHyCOB
Teopema cuHyCcOB

Teopema cuHyCOB

HaxoxaeHnue miimH CTOpoH

Y BEJIMYUH YTJIOB
TPEYroJbHUKOB

Pemenue TpeyroasHUKOB

Pewenne TpeyronbHUKOB

KoauuyecTBo yacoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

Jara
H3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsl

https://m.edsoo.ru/CD1X6
AAL2

https://m.edsoo.ru/OBNBY
3J120Q

https://m.edsoo.ru/RHIDM
BXJ5

https://m.edsoo.ru/K9M41J
37R

https://m.edsoo.ru/JUPIR2I
SZ
https://m.edsoo.ru/ANH6P
T917
https://m.edsoo.ru/4LWCL
ZGKB

https://m.edsoo.ru/6NO2C
EWIN

https://m.edsoo.ru/31L.X8J
CNG

https://m.edsoo.ru/KJ8891J
AAY

https://m.edsoo.ru/ASEP9B
MXS8




12

13

14

15

16

17

18

19

20

Pemenue TPCYroJIbHUKOB

Pemenue TpeyrojgbHUKOB

[IpakTrueckoe
MIPUMEHEHHE TEOpEM
CHUHYCOB M KOCUHYCOB

[IpakTrueckoe
IIPUMEHEHHE TEOPEM
CHHYCOB ¥ KOCHHYCOB

KonTponbHas padora no
teme "Pemenue
TPEYroJIbHUKOB"

[TonsaTne o
npeoOpa3oBaHUM MO00US

CoOTBETCTBEHHEBIC
3JIEMEHTHI IO TOOHBIX
uryp
CoOTBETCTBEHHEBIC
9JIEMEHTHI MOTOOHBIX

¢uryp

Teopema o mpousBeAeHUN
OTPE3KOB XOpJ, TEOpeMa O
MIPOU3BEACHUN OTPE3KOB
CEKYIIUX, TeOpeMa O
KBaJpaTe KacaTeJIbHOU

https://m.eds00.ru/992MS
U6ZU

https://m.edsoo.ru/DHS2R
QGDI

https://m.edsoo.ru/6N7QY
FLH7

https://m.edsoo.ru/JXOUN
27RH

https://m.edsoo.ru/TK6LFS
0QC

https://m.edsoo.ru/WPA4Q
ONZN

https://m.edsoo.ru/6 WZ4Y
FOAQ

https://m.edsoo.ru/LFK1U
ZATS

https://m.edsoo.ru/KLRAL
11S8




21

22

23

24

25

26

Teopema 0 npou3BeAECHUN
OTPE3KOB XOpJ, TEOPEMA O
IIPOU3BEAECHUN OTPE3KOB
CEeKYIIIHX, TEOpEeMa O
KBaJpaTe KacaTeJIbHOU

Teopema o npou3sBeieHUN
OTPE3KOB XOpJ, Teopema 0O
IIPOU3BEAECHUN OTPE3KOB
CEKYIHX, TEOpeMa O
KBaJpaTe KacaTeJIbHOU

[Ipumenenue Teopem B
pELICHUH T€OMETPUUYECKUX
3a1a4y

[Ipumenenue TeopeM B
PELICHUN T€OMETPUUYECKUX
3a1a4

[Ipumenenue Teopem B
pELIEHUU T€OMETPUUYECKUX
3ama4y

KonTponbHas padora no
teme "[IpeoOpa3zoBanue
nonobust. Metpuueckue
COOTHOILICHUSI B
OKpYXHOCTH"

https://m.edsoo.ru/LYNT6
HMDS8

https://m.edsoo.ru/UJOEI9
T2A

https://m.edsoo.ru/TOB48
A8CV

https://m.edsoo.ru/RTSQ4
CQSP

https://m.edsoo.ru/VULVG
R288

https://m.edsoo0.ru/0949LL
15C




27

28

29

30

31

32

33

34

Omnpenenenne BEKTOPOB.
DU3NYECKUN U
F€OMETPUYECKUN CMBICIT
BEKTOPOB

CI10)keHMEe U BEIYUTAHUE
BEKTOPOB, YMHOXCHHE
BEKTOPA Ha YHCIIO

CrnosxeHue 1 BHIYUTAHUE
BEKTOPOB, YMHOKEHHE
BEKTOpPA Ha YHCIIO

CroskeHne 1 BEIYNTAaHUE
BEKTOPOB, YMHOKCHHUC
BCKTOpA Ha YHUCJIO

Paznoxenue Bekropa 1o
JIBYM HEKOJUIMHEApHBIM
BEKTOpam

Koopaunats! BekTopa

CkanspHO€ MpOou3BeIeHNE
BEKTOPOB, €ro MPUMEHEHHUE
TSl HAXOXKJCHUS JUTMH U
yTJIOB

CkanspHoe npou3BeIeHHUE
BEKTOPOB, €r0 IPUMEHECHHUE
JUISL HAXOXKICHUS IJIUH U
YIJIOB

https://m.edsoo.ru/J3CES3
9AE

https://m.edsoo.ru/KGY&I1
BY7

https://m.edsoo.ru/LDRAM
79Y7

https://m.edsoo.ru/DOG68
804Y

https://m.edsoo.ru/J2TDG
KREQO

https://m.edsoo.ru/IJYKU
MLBW

https://m.edsoo.ru/OUDML
31UP

https://m.edsoo.ru/AADOE
TIFV




35

36

37

38

39

40

41

42

43

44

45

Pemenue 3amau ¢
IIOMOIIIBFO BeKTOpOB

Pemenue 3amau ¢
IIOMOIIBIO BEKTOPOB

[IpuMeHeHne BEKTOPOB IS
pelieHus 3a1a4 GU3nuKu

KonrtpomnbHas pabora no
teme "BekTopsr”
JlexapTOBbI KOOpAUHATEI

TOYCK Ha IMIIOCKOCTH

YpaBHeHHE NpAMOUN
VYpaBHeHHE NpsAMON

YpaBHEHHE OKPYKHOCTH

Koopaunartsl Touek
repeceyeHust OKPYKHOCTH
U pSIMOM

Meroa KoOpAUHAT TpH
pELIEHUN T€OMETPUUYECKUX
3a/1a4, MPaKTUIECKUX 337124

Merox KkoOpAuHAT IpH
pELIEHUH T€OMETPUUYECKUX
3a/1a4, MPaKTUYECKUX 3a]a4

https://m.edsoo.ru/2JR4517
Al

https://m.edsoo.ru/AMZ5C
ARLT

https://m.edsoo.ru/XJGOF
0Jo1

https://m.edsoo.ru/XRYO0S
PMOO

https://m.edsoo. - u/MHQLI
ZYYO

https://m.edsoo.ru/9IUZRU
LTD

https://m.edsoo.ru/810UXV
NZK

https://m.edsoo.ru/94M 1D
DAX9

https://m.edsoo.ru/DRGH3
8D3G

https://m.edsoo.ru/1AMXQ
157N

https://m.edsoo.ru/XFTU86
021




46

47

48

49

50

51

52

53

54

55

56

Meron KoOpAuHAT IpH
pELIeHUH T€OMETPUUYECKUX
3a/1a4, MPaKTUYECKUX 3a]a4

MeTto KOOpAWHAT NpU
PELICHUH T€OMETPUUYECKUX
3a/1a4, MPaKTUYECKUX 3a]1a4

IIpaBunbHbIE
MHOI'OYT'OJIbHUKH,
BBIYMCIICHHE UX DJIEMEHTOB

Yucno n. Jnuna
OKPYHOCTH

Yucno n. nuna
OKPYXHOCTHA

JlivHa AyTH OKpPY>KHOCTH

Pangnannas mepa yria

[lnomane kpyra, cekropa,
CerMeHTa

[Inomane kpyra, cekropa,
CermMeHTa

[Inomane kpyra, cekTopa,
CerMeHTa

ITonsiTve 0 ABMXKEHUU
TIJIOCKOCTH

https://m.edsoo.ru/SS4ULS
6P3

https://m.edsoo.ru/ WRGPE
QB3]

https://m.edsoo.ru/DOLCS
MPG

https://m.edsoo.ru/2T61GI
SCK

https://m.edsoo.ru/9D2XN
UVZB

https://m.eds00.1u/SOYAS
AM3K
https://m.edso0.ru/693M9F
RD2

https://m.edsoo.ru/SERUO
YOF5
https://m.edsoo.ru/8TYSL
UuQxo

https://m.edsoo.ru/YMASE
5SDLX

https://m.edsoo.ru/4ZNZM
HHVZ




57

58

59

60

61

62

63

64

[TapamiensHBIM IEPEHOC,
MIOBOPOT

[TapasutenbHbIN IEPEHOC,
IIOBOPOT

[TapannensHbIi NIEpEHOC,
MOBOPOT

[TapamiensHbIM IEPEHOC,
IIOBOPOT

[IpumeneHne nBUKEHUI
MIPU PEIICHUH 3a7a4

CamocrostenbHas pabora
o reMaM "[IpaBusibHbIe
MHOT'OYT'OJIbHUKH.
OxkpyxHOCTb. [IBU>KEHUS
II0CKOCTH"

[ToBTOpEeHUE, 0000IIEHNE,
CHCTeMaTu3alys 3HAHHH.
N3mepenue

TCOMECTPHUICCKUX BCIUYHH.

TpeyrosbHuKH

[ToBTOpEeHuEe, 0600IIEHNE,
cHUCTeMaTH3als 3HaHHU.
[TapamiensHble U
MepHEHIUKYISIPHbIC
MpsIMbIE

https://m.edsoo.ru/WWY1
NS8IZE

https://m.edsoo.ru/F10QJ80
WZA

https://m.edsoo.ru/D51X77
IR1

https://m.edsoo.ru/GMG7L
3683

https://m.edsoo.ru/WRRE9
7U1Q

https://m.edsoo.ru/RNUG3
USAL

https://m.edsoo. - u/MDGLR
1000

https://m.edsoo.ru/EFTNX
PO2E




[ToBTOpenue, 060061IeHNE,
CUCTeMAaTH3aIlMs 3HaHUM.

OKpy’>KHOCTb U KpYT. https://m.edsoo.ru/BV4CR
65 1
I'eomerpuueckue ATOO
MOCTPOEHUS. YTJIIbI B
OKPY>KHOCTH
[ToBTOpEeHue, 0600mIEHNE,
cHUCTeMaTH3alvs 3HAHHMH.
66 BIHCAHHLS 1 OMHCAHHLL 1 https://m.edsoo0.1w/M0GX4
c € 1 OIHUC e YGON
OKPY’>KHOCTH AL
MHOTOYTOJILHUKOB
67 Hrtorosast KOHTpOJIbHAS | | https://m.edsoo.rw/EU9L.2
pabora QIGV.
68 [ToBTOpenue, o6o0IIeHNE, 1 https://m.edso0.ru/0GT713
cHCTeMaTH3allus 3HaHUH wo4
OBIIEE KOJIMYECTBO
- 68 4 0

YACOB I10 [TPOTPAMME



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC

Kon nposepsiemoro
pe3yJbTarTa

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

IIpoBepsiemble npeAMeTHBIE Pe3yJbTaThl 0CBOCHHs OCHOBHOM 00pa3oBaTe
OCHOBHOT'0 0011er0 00pa3oBaHus

I'eometpus

Pacnio3HaBaTh H3y4eHHBIE TeoMeTpUYecKHe (GUryphl, ONpPENeNATh WX B3a
n300paxaTb TIeOMETPUYECKHE (UTYpBl, BBINOIHITH YEPTEXKH IO YCIOBE

JIMHEHbBIE U YTJIOBBIC BCIIMYNHBI. PemiaTe 3agaun Ha BEIYMCICHHUE IJIMH OTPE3K

Jenate rpyOyro OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B peal

IPpUPOAHBIX 00bekToB. Paznmnuath PasMEpPhbI ITUX 00BEKTOB I10 MOPAAKY BCIINYI

CTpOI/ITL YCPTCIKU K TCOMCTPHUICCKUM 3aJa4aM

Ilonp30BaTbcsl MNpPU3HAKAMU DPABEHCTBA TPEYIOJBHHUKOB, HCIIOIb30BATH I

paBHOOEPEHHBIX TPEYTOJIBLHUKOB MPHU PELUICHUH 3a/1a4

HpOBOI[I/ITI) JJOTUYCCKHUE PACCYKIACHUS C UCITIOJb30BAHUEM I'COMETPHUICCKUX TE(

ITonw3oBaThCA IMPpU3HAKaMHW paBCHCTBA IIPSAMOYI'OJIBHBIX TPEYTrOJIbHUKOB,

MIPOBEAEHHON K THIIOTEHY3€ MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OM

OmnpenensaTe NMapajuIeIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPHIE 00pa:
Onpenenars napajijieIbHOCTh IPSIMBIX C MOMOILIBIO PABEHCTBA PACCTOSHUN O

J10 TOYEK APYrou MpsMoun

Pemrate 3agaun Ha KjIeT4aTON 6YMaF C

HpOBOI[I/ITL BBIYHCIICHHUA W HaXOAUTh YUCIOBBIC H 6yKBeHHBIC S3HAYCHHUA YT
3aaa4ax € HCIIOJIb30BAHUCM CYMMBI YIJIOB TPCYTrOJIBHUKOB WM MHOTOYTOJIb]
O6pa3OBaHHBIX npu HNepeCCUCHUM [BYX IMaApaJUJICIIbHBIX IIPAMBIX cexymeﬁ.

3aa41 Ha HaXOXXACHHUEC YyIJIOB



6.10

6.11

6.12

6.13

6.14

6.15

8 KVIACC

Koa nposepsiemoro
pe3yJbTara

6.1

6.2

6.3

6.4

6.5

BH&}IGTB MOHATUEM T COMECTPHYCCKOI0O MECTa TOYCK. Ymern OMnpeaACIIATD

CEpEIMHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK

@opMyIMpPOBATH ONPENEICHUS OKPYKHOCTH U Kpyra, XOpZAbl U THAMETPA OKP!

UX CBOMCTBaMHU. YMETh MMPUMCHATDb OTH CBOMCTBa IIpH PCUHICHHUU 3a1a4

Biamers moHATHEM ONMCAHHOM OKOJIO TPEYIOJBHHKA OKPYKHOCTH, YMET]
ITonp30BaTbes pakTaMu 0 TOM, UTO OUCCEKTPHUCHI YIIIOB TPEYTOJbHUKA Hepece

" O TOM, YTO CCPCANHHBIC NICPIICHAUKYJIAPBI K CTOPOHAM TPCYTOJIbHUKA ITECPCCE

BJ'IaI[eTB MMOHATHEM KacaTeIbHOU K OKPY>XKHOCTH, IIOJIbB30BATHCA TCOpCMOﬁ (

KacaTeJIbHOW U pajinyca, MPOBEIEHHOTO K TOYKE KacaHUs

ITonn3oBaThCA l'IpOCTCfIHIPIMH reOMETPpUICCKUMHU HEPABCHCTBAMU, IIOHUMATDH H:

HpOBO,Z[I/ITL OCHOBHBIC TCOMCTPHUICCKUC ITOCTPOCHUA C TOMOIIBIO MUPKYIIA U JII

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOIT 00pa3oBare.
OCHOBHOT'0 00111er0 00pa3oBaHus

I'eomerpus

Pacmo3naBaTth OCHOBHEIC BHbI ‘-ICTBIpéXYFOJIbHI/IKOB, HUX 3JICMCHTHI, IIOJIB30B

PEIICHUU I'€COMCTPUYICCKUX 3a1a4

[IpuMeHsATH CBOICTBA TOUYKH IEPECEUCHUs] MEIMaH TPEYTrOJIbHUKA (LIEHTpa Mac

Buianers nonstHeM cpeqHed JIMHUM TPEYTrOJbHUKA U TPANlCLUH, IPUMEHATH |
reomerpuyeckux 3aznad. Ilonb3oBaTecsa Teopemoint daneca U TECOPEMOH O PO

MIPUMEHSATD UX JJI1 PEUICHUS IPAKTUYECKUX 3a]1a4
[TpuMeHsATH MPU3HAKH 110100USI TPEYTOJIBHUKOB B PEIIEHUH T'€OMETPUYECKHUX 3

[Tonp3oBatbes Teopemoit Iludaropa ns perieHuss reOMETPUUECKUX U IMpaK
MaTEeMaTHUYECKyl0 MOJENb B MPAKTHUYECKUX 3a]a4ax, CAMOCTOSATEIbHO [EJ

COOTBCTCTBYHOIINUEC NJINHBI



6.6

6.7

6.8

6.9

6.10

9 KVIACC

Koa nposepsiemoro
pe3yJbTara

6.1

6.2

6.3

Brnagets MOHATHSAMU CHUHYCA, KOCMHYCAa W TaHI€HCAa OCTPOro yrja MpsMo

ITonp30BaThCS STUMHU TOHIATUSIMU JJIg PCIICHUA ITPAKTUYCCKUX 3aaaY

Bbruncnare (pa3auuHbIMU CHIOCOOAMM) IUIOIIAJb TPEYTOJIbHHUKA U IUIOIIA]
(MoaB3ysiCh, Il HEOOXOAMMO, KalbKyIsATOpoM). [IpuMEHSTH mMoiydeHHbIe

3amavyax

Bianers NOHATUAMHU BIHMCAHHOIO U LEHTPAIBHOIO YIJa, UCIIOIb30BATh TEOf
yriax Mexay XopAaamH (CeKyIlMMH) M yIJle MeXAy KacaTelbHOM u

TCOMCTPUUCCKUX 3a1a4

Bnagets IIOHATHUEM OIMKMCAaHHOT' O ‘leTpréXYFOJ'ILHI/IKa, IIPUMCHATDH

YEeTBIPEXYTOJIBHUKA ITPU PELICHNUH 3a/1a4

HpI/IMCHSITB IMOJIYUYCHHBIC 3HAHUA HA IMPAKTHUKE — CTPOUTHh MAaTCMATUUCCKHUE M(
KU3HU KW MPOBOAUTH COOTBCTCTBYIOIIMUC BBIYHUCIICHUA C IIPUMCHCHHCM IIC

(mONB3YSICh, 1€ HEOOXOIUMO, KaTbKYJISITOPOM)

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBare.
OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus

3HaTh TPUTOHOMETPUUECKUE (PYHKIUU OCTPBIX YIJIOB, HAXOAUThH C UX MOMOIII
MPSIMOYTOJIbHOT'O TPEYTOJIbHUKA («PELIEHUE NMPSAMOYTOJIbHBIX TPEYTOJIbHUKOBY

KaJIbKYJISITOpA) JUIMHBI U yTJIbI JJ1 HeTaOJUYHbBIX 3HAYEHUIN

Ilons30BaThCA (bopMy.]'IaMI/I NpUBCACHUA W OCHOBHBIM TPHUTIOHOMCTPHYC

HaXO0XJI€HHUS COOTHOIIICHUM MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcnonws3oBaTh TCOPEMbI CHHYCOB U KOCHUHYCOB UId HAXOXACHHUA pPa3JIMIHBIX

(«pelieHne TpeyroJbHUKOBY), IPUMEHSITh UX IPU PEILICHUU T€OMETPUUECKUX 3



6.4

6.5

6.6

6.7

6.8

6.9

6.10

Bnaners mnossTHAMHU TpeoOpa3zoBaHMs MOAOOMS, COOTBETCTBEHHBIX 3JIEME
[Tonmp30BaTbCs CBOMCTBAMHU MOJO0MS TIPOU3BOIBHBIX (PUTYDP, YMETHh BHIYHCIISTE
y 1nonoOHbIX ¢uryp. IlpumeHsTh CBOHCTBa MOJ00MS B MPAKTUYECKUX 3a]

MIpUMEpPHI MOJAOOHBIX PUTYP B OKPYKAIOIIIEM MUPE

ITons30BaThCA TCOpEMaMH O MPOU3ZBCACHHWHN OTPE3KOB XOpA, O IMPOH3BCIACH]

KBaJipaTe KacaTeIbHOU

[Tonmp30BaTbcss BEKTOpaMH, MOHUMATh UX T€OMETPHUECKUI U (U3NUECKUN
pELIeHNH TeOMETPUUECKUX U pu3nmueckux 3aaad. [IpuMeHsTs ckansipHoe mpc

HaXOXICHUA OJIUH U YIJIOB

Ilons30BaThCA MCTOAOM KOOpAWMHAT HaA INIOCKOCTH, MPUMCHATH €ro B PCI

IMPAKTUYCCKUX 3aaa4d

BrnaneTp noHATHAMHU NPABUIBHOIO MHOTOYIOJIBHUKA, JJIMHBI OKPYKHOCTH, 7
palvaHHON MEpPBI yIJia, YMETh BBIYMCIATH IUIOMIAJb Kpyra M €ro 4acTeu.

YMCHUA B IPAKTHYCCKUX 3ajadax

HaxomuTe ocM WM LEHTPHl CUMMETpUM (UTYp, NPUMEHATH IBIKEHUS L

cIIyqasx

HpI/IMeHHTB IMOJITYYCHHBIC 3HAHHW Ha NPAKTHUKE — CTPOUTH MATCMATHYCCKUC MO
JKU3HU U ITPOBOJUTH COOTBCTCTBYIOIIHUEC BBIYUCIICHUSA C MPUMCHCHUCM HOI[O6I/I

(GyHKIUH (10NIB3YSICh, I'7le HEO0OXO0IUMO, KaJIbKyJIITOPOM)



ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

6.10

6.11

8 KUIACC

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus

HauanbHble monHsTHs reomerpuu. Touka, mpsimasi, OTpe3oK, Jyd. Yroia. Bunuel
cMeXHble yribl. buccekrpuca yrina. Jlomanas, MHOroyroiasHuk. [lapanienbHocT

MMPsAMBIX

CummMmerpuunbie ¢urypsl. OCHOBHbBIE CBOICTBa oceBoi cummerpuu. [Ipumepsl cu

MUpEe

OCHOBHBIE ITOCTPOEHUS C TOMOUIBIO UPKYJIS U JuHeku. TpeyronbHuk. Beicora, N

CBOMCTBA

PaBHOOe1peHHBIN U paBHOCTOPOHHUH TPEYTroIbHUKU. HepaBeHCTBO TpeyroibHUKa

CBoiicTBa M MpU3HAKU paBHOOEIPEHHOT0 TpeyroyibHUKa. [IpH3HaKu paBeHCTBA TpeEy

CBoiicTBa M NPU3HAKK NapaJljIesIbHBIX IpsiMbIX. CyMMa yriioB TpeyrojbHUKa. BHem

[IpsamoyronbHbIii  TpeyrojJbHUK. CBOMCTBO MeAWAaHbI MPSAMOYTOJBHOTO TPEYTO.
runorenyse. I[IpusHaku paBeHCTBa NPSAMOYTOIbHBIX TPEYrOJIbHUKOB. IIpsAMOyronsH

B 30°

HepaBenctBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIHI

OosblIeM yriie u OoJblIel CTOpOHE TpeyroyibHUKa. [lepneHauKyssip 1 HaKJIOHHAS

I'eomerpuueckoe MecTto TOYeK. buccekTpuca yrina W CEpeJUHHBIM IEpIICHN

IrCOMCTPUUCCKUEC MECTA TOUCK

OKpy’>KHOCTb U KpYI, XOpJa M IUaMETpP, UX CBOMCTBA. B3auMHOE pacrosoKeHue

KacarenbHast u cekyIiasi K OKpy>KHOCTH

OKpy>KHOCTb, BIIMCAHHAs B yrojl. BnucanHas u onrcanHas OKpYKHOCTHU TPEYTOJIbH!



Kon

6.1
6.2
6.3

6.4

6.5

6.6

6.7

6.8

6.9
6.10

6.11

6.12

6.13

6.14

9 KUIIACC

Kon

6.1

6.2

6.3

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

['eometpus
UYetesipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
[IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

Tpanernusi, papHOOOKast Tpamnenus, € CBOMCTBA U MpU3HaKu. [IpsiMmoyrosibHast Tpare

Meron yaoenust meauansl. LlentpanbHas cummerpus. Teopema Daneca u Teope

OTpe3Kax
CpenHue TMHUM TpeyrojbHUKa U Tpaneuuu. L{eHTp macc TpeyrojibHUKa

[Tonobue TpeyronpbHUKOB, Kod(hduuueHt mnomobus. I[lpusHaku momgoOust Tpey

10100Us P pelIeHUH MPAKTUUECKHUX 3a]a4

®opmyiibl U1 IUIOIAAN TPEYTOJIbHHKA, apasiesorpaMma, pom0a v Tpanenuu
CaoilicTBa miomiaeit reometpudeckux puryp. OTHoIIEeHHE riouaaen nofo00HbIX ¢
Brruncnenue miuomaaei TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare

Teopema [Tudaropa. [Ipumenenne Teopemst [Ingaropa npu perieHnu NpaKTHYECKU

CuHyc, KOCHHYC, TAHT'€HC OCTPOrO YIJIa MPSIMOYTOJbHOIO TPEYroiabHUKA. OCHOBI

TOXJECTBO. Tpuronomerpuyeckue GyHkiuu yrios B 30°, 45° u 60°

BnucanHble U IEHTpaIbHBIE YIUIBI, YTOJI MEXIY KacaTeJIbHOU U XOPAOU. YTUIbI MEX;

BrmcanHpie 1 onnucaHHBIC IIGTI:quéX}’l"O.]'IbHI/IKI/I

B3anMHoe pacrionoxkenue AByX OKpyx)HocTe. Kacanuwe okpykHocten. OOy

OKPYX HOCTSAM

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

Cunyc, kocunyc, Taurerc yriioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTB

Pemenne TpeyroiapbHuKoB. TeopemMa KOCHHYCOB M TeopeMa CHHYcCOB. PermieHue

HCIIOJIb30BAHUEM TCOPCMBI KOCUHYCOB U TCOPEMbI CUHYCOB

[TpeoOpaszoBanue nomodus. [lomodre COOTBETCTBEHHBIX 3JIEMEHTOB



6.4

6.5

6.6

6.7

6.8
6.9
6.10

6.11

Teopema 0 mMpou3BeNEHUH OTPE3KOB XOpI, TEOPEMbI O MPOU3BEIECHUU OTPE3KOB CEKYIL

KacaTelbHOU

Bexrop, minHa (MOmynb) BEKTOpPA, COHANPABICHHBIE BEKTOPBI, IMPOTHUBOIOJIOXKHO
KOJUIMHEApPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpalMU HAJX BEKTOpaMH. Pa3ioi

HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunats! BekTopa. CkansipHoe Ipou3BeIeHNE BEKTOPOB, IPUMEHEHUE I HAXO0XKJICHU

I[CKapTOBbI KOOpAWHATBI Ha IIJIOCKOCTH. ypaBHeHI/IH HpHMOﬁ U OKPYXHOCTH B KO

OKPY’KHOCTEH U NpsIMBIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHE

IIpaBHUIBEHBIE MHOTOYTOJIBHUKH

Jnuna okpyxHocTy. ['pangycHas u panraHHas Mepa yriia, BBIYMCICHHUE JUIMH Iy OKPYXKHO
IInomans kpyra, ceKTopa, CErMeHTa

JIBM>KEHUS TIIOCKOCTH M BHYTPEHHUE CUMMETPUH (PUTYP (JIeMEHTapHBIE MPEICTABICHUS )

IToBopoT



MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Koa nposepsiemoro
TpedOBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHHUSI OCHOB
MPOrpamMMbl OCHOBHOI'0 0011ero oopazoBanusi Ha ocHoBe PI'OC

YMeHnue onepupoBaTh MOHATUAMHU: MHOXKECTBO, IOJIMHOKECTBO, ONEPALIUN H:
OTIEpPUPOBATH MOHATHUAMHU: Tpad, CBA3HBIN rpad, nepeBo, LUKI, NMPUMEHSATH
YMEHHUE HUCIOJIb30BaTh TpapUuecKoe MpeaCTaBICHHE MHOKECTB JJIsl ONUCAHH

ABJICHUH, IPY PEIICHNH 3a/]1a4 U3 JPYTUX Y4eOHBIX IPEIMETOB

YMeHue omnepupoBaTh MOHSATUSMHU: ONpEIENIeHHEe, aKchuoMa, Teopema,
pacro3HaBaTh UCTHHHBIC U JIOXKHBIE BBICKA3bIBAHUS, PUBOJUTH MPUMEPHI U

BBICKA3bIBAHUA U OTPUIIAHUA BBICKA3bIBAaHUH

YMeHue onepupoBarh IOHATHUAMH: HATYpaJIbHOE YHUCIIO, IIPOCTOE U COCT:
HaTypaJIbHBIX YHCEJ, IPU3HAKU JAEIMMOCTH, LEI0€ YHUCIO, MOAYJb YHUCIA,
JecaTU4Has JpoOb, CTaHIAPTHBIA BHJ YHCIA, pPalMOHAIBHOE YHCIIO,

apumeTuyecKuil KBaJApaTHBIA KOpPEHb; YMEHHE BBINOIHATH JAECUCTBUA C
yIOpAI0YMBATh YHUCIIA, NPEACTABIATh YHUCJIA HA KOOPAUHATHOW INPSAMOU, O

ACIaTh IPUKUIKY U OLICHKY pE3yJjibTaTa BEIUMCIICHUH

YMeHue omnepupoBaTh MOHSATUSMHU: CTEMEHb C IENbIM TOKa3aTeleM, apud
KOpeHb, MHOTOWICH, alre0pandeckas Apo0b, TOXIECTBO; 3HAKOMCTBO C KOPH
0OJIbIlle €IUHUIBI, YMEHHE BBIMOIHATH Pacu€Tel MO ¢dopMyliaM, mpeodpas
paIMOHABFHBIX BBIPAXKEHUH U BBIPAKCHHUN C KOPHSIMH, PA3JIOKEHHE MHOTOYJIC

YHcIIe ¢ UCTIONIb30BaHNEeM (JOpMYJT pa3HOCTH KBAJAPATOB U KBAApaTa CyMMBI U [



YMeHnue onepupoBaTh MOHATHIMU: YHCIOBOE PAaBEHCTBO, YPABHEHUE C OJIHO
HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE peuaTh JUHEWHbIE U
TpOOHO-pallMOHATBHBIE yPaBHEHUS C OIHOW TMEPEMEHHOH, CHCTEMBI JBY>
TUHEIHbIE HEPAaBEHCTBA U MX CUCTEMbI, KBaIpaTHbIE U APOOHO-pAllMOHAIBH
MEPEMEHHOM, B TOM YHUCJIE MPU PEUICHUH 337a4 U3 IPYTUX MPEIMETOB U Ipal
HCIMOJIb30BaTh KOOPAMHATHYIO MPAMYK M KOOPAMHATHYK IUIOCKOCTBH IS

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHUSAMH: QYHKIHSA, rpaduk QyHKOMM, HyIH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHMs, yObIBaHHS, HauWOOJbIIEE ¥
(GYHKIMM; yMEHHE OINEpUpPOBATh MOHATHAMH: NpsAMas MPOHOPIUOHAIBEHOC
KBaJpaTu4Has (QYHKLIWs, OOpaTHAs MPONOPIHMOHAIBHOCTh, Mapadoia, THIIC
rpadukn QyHKIUH, NCHIONTB30BaTh IPaQUKH IS OTIPEACIICHNST CBOWCTB IPOIIEC
pelieHust 3a1a4 U3 APYruX Y4eOHBIX MPEeIMETOB U pEaIbHOW >KU3HU; YMEHE

3aBUCUMOCTH MCKIAY BCIIMUMHAMHA

YMmenue OIICpHUPOBATH MNOHATUAMH: TIOCICAOBATCILHOCTD, apI/I(bMeTI/I‘IeC
IporpecCur; yMCHHUEC HCII0JIb30BaATh CBOMCTBaA HOCHGHOB&TCHBHOCTeﬁ, (bOpMy.]'I]

MIPY PEIICHUH 33]1a4, B TOM YHCIIC 33]a9 U3 JPYTHX YU4eOHBIX MPEAMETOB U pea.

VYMeHue pemiats 3a1a4M pa3HbIX TUIIOB (B TOM YHUCIIE HA IPOLEHTHI, 10U U
LIEHYy TOBapOB M CTOMMOCTb IOKYIOK M YCIIyI, HaJOIH, 3a/a4yd U3 obiactu
ceMeWHbIMU (pUHAHCAMMU); YMEHHUE COCTABJIATh BBIPAXKECHUS, YPaBHEHHUS, HEJ
YCIOBHIO 3a/lauM, UCCIEN0BAaTh IMOJyYEHHOE PELICHUE M OLEHHUBATH IPABJO

pe3yNbTaToB
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YMeHue onepupoBaTh IMOHATHUAMHU: (UIypa, TOYKA, OTPE30K, MpsIMas,
MHOT'OYTOJIbHUK, TPEYrOJIbHUK, PABHOOEAPEHHBIH U PaBHOCTOPOHHUI TPEYro
TPEyroJbHUK, MeJluaHa, OMCCEKTpHCa U BBICOTA TPEYTOJbHMKA, YETHIPEXYTO
poMO, NpSIMOYTOJNBHUK, KBajpar, Tpaneuus; OKPY>KHOCTb, Kpyr, Kaca
IIPOCTPAHCTBEHHBIMU (PUTypaMH; YMEHHUE pellaTh 3a/auyd, B TOM YHCIE U3 ]

HaXO0XXIACHUC r’COMECTPHUICCKUX BCJINYHH C IPUMCHCHHUEM N3YUCHHBIX CBOMWCTB q

YMeHue onepupoBaTh NOHATUSAMU: PABEHCTBO (UIYp, PAaBEHCTBO TPEYTOJIbH
NEePHEHAUKYISPHOCTh MPSIMBIX, YIOJl MEXAY NPSIMbIMH, HEPHEHAUKYJIISP.
nogobue ¢uryp, mogoOHBIE TPEYTOJBHUKH, CUMMETPHUS OTHOCHTEIIBHO TO
pacmo3HaBaTh PaBEHCTBO, CUMMETPHIO M MOJ00ue (GUryp, MnapaijielbHOCTE

MIPSIMBIX B OKPY KaroIEM MUPE

YMeHue onepupoBaTh MOHATUSAMU: IJIUHA, PACCTOSIHHUE, Yrojl (BEeIHYMHA YT
TPEYTrOoJbHHUKA), IJIONA/Ib; YMEHUE OIEHUBATH Pa3Mephl MPEAMETOB U OOBEKT
yMEHHE NPUMEHATh (OpMyNbl MEpUMETpa M IUIOMIAJd MHOTOYTOJbHUKOB
IIouIaau Kpyra, o0bema npsiMoyrojbHOro napasuleenunesia; yMeHUue npuMel
TPEYroJbHUKOB, TEOpPEMY O CyMME YIJIOB TpeyrojbHHuKa, Teopemy I[ludaro

COOTHOIICHHUA IJIs BIYHMCIICHUA JJINH, paCCTOHHHﬁ, HJIOH.[&[[GFI

YMenne n3zo0paxkarh IJIOCKHE (UTYpbl M UX KOMOWHAIIMHU, MPOCTPAHCTBEH
IIOMOIIBIO ‘-IepTé)KHLIX HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB IIO TCKCTO

OIIMCAaHHIO

YMmenue ONCpUpPOBaTh IMOHATHAMU: IPAMOYTIOJIbHAA CUCTCMa KOOPAMUHAT, KOC
CymMMa BECKTOPOB, MPOU3BCACHHUEC BCKTOpa Ha 4YHCIIO, CKaAJISIPHOC IIPOU3BEC]
HCIIOJIb30BATh BCKTOPBI U KOOPAWHATHI IJIA IPEACTABIICHHUA NAHHBIX U PCIICH

JPYTUX YYEOHBIX MTPEIMETOB U pEaIbHOM JKU3HU
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YMeHue omnepupoBaTh MOHATHUAMU: CTOJIOMKOBBIE M KpPYTOBbIE JHarpav
apudmeTnueckoe, MeIMaHa, HauOOJIbIIIEe U HANMEHBIIIEE 3HAYCHUS, pa3Max ul
W3BJIEKAaTh, UHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(GOPMAIUIO, MPEICTAB]
quarpaMmax, OTpaXkarol[yl0 CBOMCTBA M XapaKTEPUCTUKU PEaJTbHBIX MPOLE

pacrio3HaBaTbh U3SMCHYUBEIC BEJIMUWHBI B OKPYKAOIEM MUPE

YMeHHne ornepupoBaTh IMOHATHSAMH: CIIyYalWHBIM OMBIT (CIy4YalHBIA HKCIT
coObITHE (PJIEMEHTApHBIA HCXOJ) CIIyY4allHOTO OMNbBITa, CIy4ailHOE COOBITHE
YMEHHE HaXOJUTh BEPOSITHOCTH CIy4YalHBIX COOBITUI B ONBITaX C PABHOBO3M:
COOBITHSIMM;, YMEHHE pelIaTh 3aJayd METOJIOM OpPraHHW30BAaHHOTO Tepedo]
MpaBWJIa YMHOXKEHHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH PEaIbHBIX COOBITUH U
MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUI B OKPY>KaIOIIEM MHUpE
MOHATHEM HE3aBUCUMBIX COOBITHIf; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCEN |

SABJICHUAX

YMeHue BbIOMpATh MOIXOMSIINN HM3YYCHHBIM METOX Ui pEIICHHs 3a/ac
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC M HKU3HHU, PACIIO3HABA]
MaT€MAaTUKd B MCKYCCTBE, OIUCBHIBATH OTJEIbHBIE BBIJAIOIIUECS PE3YJIBTA
pa3BUTHA MaTEMAaTUKU KaK HayKH, IPUBOJUTH IPUMEPBI MATEMAaTUYECKUX O

OTE€YECTBEHHOW U BCEMUPHON UCTOPUHU



IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D ITO

MATEMATHKE

Kon

1.1
1.2
1.3
1.4

1.5

2.1
2.2
23
24

2.5

3.1
32
33

4.1

4.2

5.1.

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Yucna v BBIYUACICHUS

Harypanbnbie u nienbie yncina. [Ipu3Haku AeIMMOCTH HETbIX YUCE

OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHTHI, OECKOHEUHbIE NEPUOANUECKUE IPOOU
Panmonansublie uncna. ApupMeTHYeCKre onepaliu ¢ paiuoHaIbHBIMU YHCIIAMA
JericTButenbHbIe ynciia. ApudMeTHIECKHe Orepalyu ¢ IeHCTBUTEILHBIMH YUCIaMU
[TpuOnxkE€HHBIE BHIYMCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIYl
AnreGpanyeckre BbIpaKeHHUs

bykBeHHbIE BhIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

Crenens c 1esbIM noka3zaresieM. CTeneHb ¢ pallMoOHaIbHbIM Noka3zareneM. CBoMCTBa CTee
MHoOrouieHsl

Anrebpanueckas ApoOb

ApudmeTnueckuii KOpeHb HaTypajabHOU cTeneHu. JlefcTBUs ¢ apupMEeTHUEeCKUMU KOPHSIM

VYpaBHEHUs U HEPABEHCTBA

Lenbie 1 poOHO-paoHaNbHbIE YpaBHEHUS. CUCTEMBbI M COBOKYITHOCTH YpaBHEHUI
[enbie 1 IpoOHO-paOHATbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
Pemenne TeKCTOBBIX 327124

UuCIIOBBIC ITOCIIEIOBATEIIFHOCTH

ITocienoBaTeabHOCTH, CIOCOOBI 3aJaHUsI TOCIEI0BATENILHOCTEH

Apudmernaeckast u reoMeTpudecKas nporpeccun. @opMyiia CiI0KHBIX POIEHTOB

OyHKIMT

Oynkuus, cnocoOsl 3amaHus ¢yHkuuu. ['papux dysxmum. OOnacTh oOnpeneneHus
¢yukunu. Hymn ¢ynknum. IIpomexyTkn 3HaKonoctostHeTBa. [IpoMexxyTKH MOHOTOHHOCT

U MUHUMYMBbI (1)YHKI_II/II/I HaubOonpliee 1 HaMMEHBIIIEE 3HAUEHHNE q)YHKI_II/II/I Ha IMPOMCIKYTKC



6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

Koopaunatsl Ha npsAMOil ¥ TIOCKOCTH
Koopnunarnas npsmas

JlekapToBbI KOOPAMHATHI HA MJIOCKOCTH
I'eomerpus

['eomerpuueckue GpUrypsl 1 UX CBOICTBA
TpeyrosbHuK

MHOroyroiabHUKH

OKpY’>KHOCTb U KPYyT

N3mepenne reoMeTpuiecKux BEIUYUH
BekTopsl Ha IIOCKOCTH

BeposiTHOCTB U cTaTUCTHKA
OnucarenbHas CTaTUCTHKA
BepositHOCTh

KomOunaropuka

MHoecTBa

I'padbr



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* Maremaruka. ['eomeTpusi: 7 - 9-e kaccol: 0a30BbIM YpOBEHb: yueOHUK; 14-¢ u3nanue,
nepepaboranHoe Atanacsas JI.C., byty3oB B.®., Kagomues C.b. u np. AkuronepHoe

obmectBo «M3narenscTBo «IIpocBeiienne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






