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HOACHUTEJBHAS 3AITUCKA

JanHass ~ aganTupoBaHHass ~— pabodass  mOporpaMMma MO  F€OMETPHH
OpUEHTHpOBaHa Ha ydyamuxcs 9 KiIaccoB ¢ HapyUICHUSMH 3peHUs (TOTalbHas
CJIETIOTA) U PEaIu3yeTcsl HA OCHOBE CIEAYIOIINX JOKYMEHTOB:

1. Ilpuxa3 MunucrepcrBa mnpocsemienuss Poccuiickonn ®enepanuu  OT
31.05.2021 Ne 287 «O06 yTBepxkaAeHUU (eAepalIbHOTO TOCYIApCTBEHHOTO
00pa30BaTENHLHOTO cTaHAapTa OCHOBHOTO oO1wero o0pa3oBaHUsD)
(3apeructpuponan 05.07.2021 Ne 64101)

2. Ilpuka3z MunucrepctBa mnpocpenieHus Poccuiickoit ®@eneparuu ot 18
utonist 2022 No 568 «O BHeceHUMU M3MEHEHUHN B (helepaibHbIA rOCY1apCTBEHHBIM
oOpa3oBaTeNbHbI CTaHIAPT OCHOBHOTO OOIIEro o0pa3oBaHMsl, YTBEP>KICHHBIN
nprkazomM MuHucTepcTBa npocsenieHus: Poccuiickoit @eneparnuu ot 31 mag 2021
r. Ne 287» (3apeructpuponan 17.08.2022 No 69676)

3. llpuka3z MunucrtepcTBa mpocsenieHuss Poccuiickoit @enepanuu  OT
16.11.2022 Ne 993 "OO0 yrBepxkaeHun (QenepaibHOl 00pa3oBaTENbHON
porpaMMbl OCHOBHOTO 0011ero oopazoBanus” (3apeructpupoBad 22.12.2022 No
71764)

4. TIlpukaz Munnpocsemienuss Poccum ot 24.11.2022 N 1025 06
yTBEpXKICHUH (eepaibHONM aJIanTHPOBAHHON 00pa30BaTENbHOW MPOrPAMMBI
OCHOBHOIO 00miero oOpa3oBaHUsl [JIs1 OOydYarolUXcsi C OrPaHUYECHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTukay

[Iporpamma yuebHOro mpenmera «Maremarnkay pa3padoTaHa Ha OCHOBE
denepabHOTO TOCYJIaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO
oOmmiero o00pa3oBaHUSI C YYETOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAIULUNA POCCHIUCKOTO
o0pa3zoBaHus, KOTOPbIE 0OECIIEYMBAIOT OBJIAJICHUE KITIOUEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUISl HEMPEPBIBHOTO OOpa30BaHMUS M CAMOPA3BUTHS, a
TAKXKE LIEJOCTHOCTh OOMIEKYJbTYPHOTO, JUYHOCTHOIO U I[O3HABATEIBHOIO
pa3BuTus oOyyarommxcs. B mporpamme yuteHsl uaeu u nosioxenus Konmenuu
pa3BUTHs MaremaThueckoro ooOpaszoBanusi B Poccuiickoit ®@enepanuu. B smoxy
urdpoBoii TpanchopManru Bcex cep U4eToBeUECKON eITeIbHOCTH HEBO3MOXKHO
cTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYECKOM
MOATOTOBKU. Y3K€ B IIKOJE MaTEeMaTHKa CIIYKUT OMNOPHBIM MPEAMETOM s
W3YYCHUS CMEKHBIX TUCIUILUINH, a TOCTE IIKOJBI PEaIbHOW HEO0OXOAMMOCTHIO
CTAaHOBUTCSl HEIpPEpPhIBHOE O0pa3oBaHHE, 4TO TpeOyeT MOJHOLEHHOW Oa30BoM
o011eo0pa3oBaTelbHON IMOATOTOBKM, B TOM YHCIE€ W MaTeMaTH4YeCKOW. ITo
OoOyCJIOBJIEHO T€M, YTO B HAIlld JHU PACTET YHUCJIO MPOQECCUil, CBSI3aHHBIX C
HETMOCPEJCTBCHHBIM MPUMEHEHHEM MaTeMaTHuKh: U B cepe SKOHOMUKH, U B
Ou3Hece, U B TEXHOJOTMYECKHX O0JacTsIX, M JaXe B T'yMaHUTapHBIX cdepax.
Takum 00pa3omM, Kpyr oOydaroumxcs, JUisi KOTOPbIX MaTeMaTHKa MOET CTaTh
3HAYMMBIM TIPEAMETOM, PACIIUPSIETCSI.

[IpakThueckass MOJE3HOCTh MAaTEMaTUKU OOYyCIIOBJIEHA TEM, UTO €€
NpeIMETOM  SBISIIOTCA  (DyHIaMEHTaldbHblE  CTPYKTYpbl — HAIIero  Mupa:



IPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHbIE OTHOIIEHUS OT MPOCTEHIIMX,
yCBAaMBAaEMbIX B HEMOCPEACTBEHHOM OMbBITE, JO JOCTaTOYHO  CIOXKHBIX,
HEOOXOJUMBIX JUUISl Pa3BUTHUA HAYUYHBIX M TMPUKIAAHBIX UAEH. be3 KOHKpeTHBIX
MaTeMaTHYECKUX 3HAHWM 3aTpyJHEHO NOHMMAaHWE TPHUHIUIIOB YyCTPOWCTBA U
UCIIONb30BAaHUSI  COBPEMEHHOW TEXHUKH, BOCIPHUSATHE U  HHTEpIpeTanus
pa3HOOOpa3HOM COLMAIbHONW, 3KOHOMHYECKOW, MOJIUTUYECKON uHpopmanmu,
Manod(p(deKTUBHA TOBCEJAHEBHAsI MpaKTUYecKas JeATeNbHOCTh. Kaxmomy
YeJIOBEKY B CBOEH MKU3HU MPUXOAUTCA BBINOJIHATH pacdyeTbl U COCTaBIAThH
QITOPUTMBI, HAaXOOUThb W MPUMEHATb (OPMYJbI, BIAAETh MPAKTUYECKUMU
IpUEeMaMHU T€OMETPUYECKMX H3MEPEHUN U IMOCTPOCHUM, YuTaTh HH(POpPMAIUIO,
IpPEJICTaBICHHYI0 B BHJAE TaOnul], AuarpaMm U TpaUKOB, XKUTh B YCJIOBUAX
HEOIPEIEICHHOCTU U IOHUMATh BEPOSITHOCTHBIM XapaKTep CIIy4alHbIX COOBITHH.

OAHOBPEMEHHO C paclIUpeHueM cdep TNpUMEHEHUs] MaTeMaTHUKU B
COBPEMEHHOM OOIIIeCTBE Bce 00Jiee BaXKHBIM CTAHOBUTCS MaTeMaTUYECKUM CTUIIb
MBIIUICHUSI, TIPOSIBIAIOMIMKACA B OINpPENEICHHBIX YMCTBEHHBIX HaBbIKax. B
IpoIecce M3YYCHHsS MaTeMaTHKH B apceHajl MPHEMOB M METOJOB MBIILUICHUS
YelloBeKa €CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS WHAYKIUS W JeAYyKIHA,
0000IIeHHEe M KOHKpPETH3alus, aHaM3 M CHUHTE3, Kilaccupukauusa W
cucreMaru3anus, abcTtparupoBaHue u aHanorus. OOBEKTHI MaTEeMaTHUECKUX
YMO3aKIIOYeHUH, TpaBUia WX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M
JOTHYECKUX TMOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE yMEHHs (OPMYJIUPOBATH,
O00OCHOBBIBaTh U JOKa3bIBaTh CYXKICHHUS, TEM CaMbIM PpPa3BUBAIOT JIOTUYECKOE
MblllUIEHHE. Benymias ponb NpuUHAANEKUT MaTeMaTHKEe U B (POPMUPOBAHUU
AJITOPUTMUYECKON KOMITIOHEHTHI MBIIIJICHUS] U BOCIUTAHUM YMEHUN JIEHCTBOBAThH
[0 3aJaHHBIM aJIFOPUTMaM, COBEPIIEHCTBOBATh M3BECTHbIE M KOHCTPYUPOBATh
HOBbIe. B mpouecce pemieHust 3amady — OCHOBOM Y4YeOHOHM JEesATENbHOCTH Ha
ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TaKXe TBOpYECKas M MPUKIAIHAS CTOPOHBI
MBIIIICHHS.

OOyueHue MaTreMmaTHKe JaeT BO3MOXKHOCTh pPa3BHBaTh y OOyYaroUmuxcs
TOYHYIO, pallMOHAIbHYIO U MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee
MOJIXOJISITINE SI3bIKOBBIC, CHMBOJIMUECKUE, Tpapuueckre cpecTBa Al BRIPAKEHUS
CYXKIACHHIA 1 HATTISAHOTO UX MPEICTABICHHUS.

HeoOxomuMpiM  KOMIOHEHTOM  OOmIIeH  KyJIbTYphl B  COBPEMEHHOM
TOJIKOBAaHWU  sABJIAETCA  OOllee 3HAKOMCTBO C  METOAAMHM  TO3HAHHUSA
NEHUCTBUTENLHOCTH, MpPEICTaBICHUE O IMpeIMeTe W METOJax MaTeMaTHKH, HX
OTJIMYMNA OT METOJOB JIPYIMX €CTECTBEHHbIX M TYMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MAaTeMaTUKU JJIsl PElICHUsS HAYYHBIX U MPUKIAIHBIX
3agad. Takum oOpa3om, maTemaruyeckoe oOpa3oBaHHE BHOCHT CBOW BKJaJ B
dbopmupoBaHue 001IeH KyIbTYphI YeTIOBEKA.

N3ydyeHne MaTeMaTHKH TakXKe CIIOCOOCTBYET ACTETHUYECKOMY BOCIHUTAHHUIO
YeNI0OBeKa, TTOHMMAHHWIO KpPacoThl M M3SIIECTBA MAaTEMaTHYECKHX PacCykKICHUH,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HIEH CUMMETPHH.

KoppekunonHo-pa3BruBarOmui MOTEHIUAI y4eOHOTO npeaMera
«MaremaTHKa» COCTOMT B OOECIHEYEHMH BO3MOXKHOCTEH [UIsI IPEOAOJICHMS
CJIEIYIOIIUX CeUU(PUUECKUX TPYIHOCTEN CIENbIX 00Yy4arOIINXCS:



. (parMeHTapHOCTb WJIM HMCKa)XEHHOCTb IPEACTABICHUN O
peanbHbIX O0BEKTAX U MPOLECCaX;

. OTCYTCTBHE HEOOXOIMMBIX CBEACHHI 00 OKPYKAIOLIEM MHPE;

. OTCYTCTBHE  COLMAJIBHOIO  ONBITA M, KAaK CIEJICTBHE,
HEBO3MOXKHOCTh YCHEIIHOTO (OPMUPOBAHUSA psifa TOHSATHH, peIICHUs
CIO’KETHBIX U IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

. TPYAHOCTH  BOCOpUATHS  Tpaduyeckoi HHPOpPMAIMH U
BBIMIOJIHEHMSI JIIOOBIX Tpaduyeckux paboT, OrpaHMYEHHBIE BO3MOYKHOCTH
TMOCTPOEHHUM;

. 3aMEJUIEHHbI TeMIl pPabOThl BOOOINE M HHU3KAs CKOPOCTb
BBITNIOJIHEHMSI IMCbMEHHBIX padOT B YACTHOCTH;

. HU3Kasi TEXHUKA YTECHUSI.

[Ipeononenre yka3aHHBIX TPYAHOCTEH JIOJKHO OCYIIECTBISATHCS HAa KaXKIOM
ypOKE yuYWTeJIeM B TPOIECCEe CIEUUalbHO OPraHM30BAaHHOW KOPPEKIIMOHHOU
paboTHI.

Hean n3yuyeHus yueoHoro npeamera «MareMaTuka»
[TpuopuTeTHBEIMU TIEISIMU O0YYCHUS MaTEeMaTHKE B 5—9 Kjiaccax SBISIFOTCS:

° dbopMHUpOBaHNE MIEHTPATHHBIX MAaTEMAaTHUYCCKUX TMOHATHI
(uncmo,  BenWYMHA, TEeOMeTpuYeckas  ¢urypa, IepeMeHHas,
BEPOSITHOCTh, (YHKIMSI), OOECIEUYUBAIOIINX MPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHMs 00yYarOIIUXCS;

° MOJBEACHHE OOYYaIOIMXCs Ha JOCTYIMHOM IS HUX
YpPOBHE K OCO3HAHMIO B3aMMOCBSI3M MAaT€MaTHKUA M OKPY>KaIOIIETo
MHUpa, TOHUMaHWE MaTEeMaTUKH KaK 4YacTh OOIeld KyJIbTYphI
YeJIOBEUECTBA;

° pa3BUTHE WHTEJUICKTY AJTbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM  00ywarommxcsi,  MO3HABAaTEILHOM  aKTUBHOCTH,
MCCJIEIOBATEIIbCKUX YMEHHUM, KPUTHYHOCTH MBIIIJICHUS, WHTEpeca K
W3YUYEHUI0 MATEMAaTHKH;

° dbopmupoBaHue  (QYHKIIMOHATBLHOM  MaTEMaTHYECKOU
IPAaMOTHOCTH: YMEHHS PAacIO3HABaTh MPOSBICHUS MaTEMATHUYCCKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HCHHBIX
CUTyallMsIX ¥ TPH M3YYCHUH JAPYIHX YYEOHBIX TIPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (POopMyIUpoOBaTh UX
Ha sI3bIKE MaTeMaTHMKA ¥ CO37]aBaTb MaTEeMaTHYECKHUE MOJIENH,
MPUMEHSATh OCBOCHHBI MAaTeMAaTHYECKHH ammapaT Uisl PEIICHUS
MPaKTUKO-OPHUEHTHUPOBAHHBIX 3aJ]1ay, UHTEPIPETHPOBATH U OIEHUBATH
MOJTyYCHHBIC PE3YIIHTATHI.

Koppekunonnsie 3agauu:

. Pa3ButHe oca3aTenpHOr0, 0CA3aTEIbHO-3pUTENBHOTO (Y CIEIBIX
C OCTaTOYHBIM 3pEHHUEM) U CIIyXOBOT'O BOCIIPUSTHS.
. Pa3BuTre mpou3BOIBHOTO BHUMAHUS.

. Pa3Butue u KOppEeKOMA IIaMsATH.



. Pa3Butue u KOppEeKOHA JIOTHYCCKOroO MbINIJICHWA, OCHOBHBIX
MBICIIUTCIBbHBIX onepaunﬁ.

. [Ipeoonenre MHEPTHOCTU NICUXUYECKUX MPOLIECCOB.

. Pa3BuTtne auanornyeckon 1 MOHOJIOTMYECKON PEYH.

. [Ipeononenue Bepbanuszma.

. @OopMHUPOBAaHME  HABBIKOB  OCS3aTENBHOTO,  OCS3aTENIbHO-
3pUTEIBHOTO (Y CJENbIX C OCTATOYHBIM 3PEHUEM) U CIIyXOBOI'O aHAJIN3A.

. OOyueHue mpaBujaM 3alldCh MaTeMaTH4ecKux Qopmyn u
CIIEIUAJIBHBIX 3HAKOB pebeHOo-ToueuHoM cucteMsl JI. bpaiins.

. OOyuenue mpuemMaM  mpeoOpa3oBaHUs  MaTeMaTHUYECKHX
BBIpaKEHUI Ha OpaiIeBCKON MEeXaHWYECKOW MeYaTHOW MaIluHKeE.

. Pa3BuTHEe  HaBBIKOB  OCA3aTENBHOIO  OOCJENOBaHUA U

BOCHPUATUSL  pelbe(HBIX H300paKEHUH, TEOMETPUUYECKUX UepTexeH,
rpagukoB GyHKIMMI U Jp.

. @opMUpPOBAaHUE  YMEHHS  BBINOJHATH  I'€OMETPUUYECKUE
NOCTPOEHUSI M YEepPTEXHU, CTPOUTHh Tpaduku (PyHKIUMNA Ha KOOPJIWHATHOMN
IJIOCKOCTH € MTOMOIIBIO CHEIUATbHBIX YEPTEHKHBIX HHCTPYMEHTOB.

. CoBeplIEHCTBOBAaHUE CHEIUANBHBIX MPUEMOB 00CIEAOBaHUS U
M300paKEHHS H3y4aeMbIX OOBEKTOB.

. ®opMUpOBaHUE, YTOUYHEHUE UM KOPPEKLHUS MPEICTABICHUNA O
IIPEAMETAX U NPOLECCaX OKPYKAIOLEH JeCTBUTEIBHOCTH.

. @OopMHPOBAaHUE U COBEPIICHCTBOBAHUE YMEHHUS PaclO3HABaTh
CXOIHBIE MPEAMETbI, HAXOAWTh CXOAHBIE M OTJIMYMTEIBHBIE IPU3HAKU
IIPEIMETOB U SIBJICHUM, UCIIOJIb3YsI COXPAHHBIE aHAJIU3aTOPBI.

. @opMHUPOBaHUE U COBEPIICHCTBOBAHUE YMEHHUS HAaxXOAUTh
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, BBLACIATH IJIaBHOE, 0000IaTh, JeaTh
BBIBO/IBI.

. CoBeplIeHCTBOBaHNE HABBIKOB BepOaIbHOW KOMMYHHUKAIUH.

. CoBeplICHCTBOBAaHUE YMEHHSI TNPUMEHATh HEBepOalbHbIC
COCOOBI OOIIEHHUS.

. Pa3BuTHe 1 KOppeKIHsS METKON MOTOPHKH.

. CosepuieHCTBOBaHUE YMEHHS OPHUEHTUPOBATHCS B
MHUKPOIIPOCTPAHCTBE.

. @OpMHPOBAaHUE  PALMOHAIBHOIO MOAXO0JAa K  PELICHUIO

y4eOHBIX, OBITOBBIX M TPO(ECCHOHATBHBIX 3aj]a4, Pa3BUTHE AHAIUTUKO-

MPOTHOCTHYECKUX YMEHUN U HABBIKOB.

Crnenyst mpeCcTaBICHHON pabouei mporpaMMe, HaurHas ¢ CEIbMOTo Kiiacca
HAa YypoKax TEOMETPUU OOYYaIOIUNUCS YYUTCA TPOBOJUTH JOKa3aTeIIbHBIE
pacCyXJeHHUsl, CTPOUTH JIOTHYECKHE YMO3AKIIOYCHHS, JOKAa3bIBaThb HCTHUHHBIC
YTBEP)KJICHUS  CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJUTE PACCYKIACHUS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POpPMYJIMpOBaTH OOpATHBIE
yTBepxKaeHus. OOydarouiuid, OBJIAJICBIIMI HMCKYCCTBOM pacCyklaTh, OyJIeT
MPUMEHSTB €r0 U B OKPY’KAFOIICH KU3HH.

Llenpro U3y4eHUsI TEOMETPUH SIBJIIETCA HCIOJIb30BAHUE €€ KaK HHCTPYMEHTA
IIPU PEIICHUH KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIIUXCS



B peasIbHOM ’kHU3HU. OKOHYMBUIMM KYypC T€OMETpUN 00y4aroIuics JOKEH ObITh B
COCTOSIHUM ONPEIEIUTh T€OMETPHUECKYI0 (UTYypy, OMHCAaTh CIOBAMH JaHHBIN
YepTeXX WIM PUCYHOK, HAWTH IUIOIAJb 3E€MEIBHOIO Yy4YacTKa, pPacCYuTaTh
HEOOXOMMYIO JJIMHY OMTOBOJOKOHHOTO Kales min TpeObyeMble pa3Mephl rapaxa
JUIE  aBTOMOOWJISl. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIHMTENIbHAS JIMHUSA B
W3YYECHHU T'€OMETPUH B LIKOJIE.

YuuTtento peKOMEeHIyeTcs MoA0UPATh 3a/1a4l MPAKTUIECKOTO XapaKkTepa AJis
paccMaTpUBaEeMbIX TEM, YUUTh JE€TEH CTPOUTh MAaTEMAaTUYECKAE MOJEIN PEAIBHBIX
KU3HCHHBIX CHUTYyallui, INPOBOJWUTH BBIUYMCIEHUS M OLEHUBATH aJeKBAaTHOCThb
IIOJIy4eHHOT0 pe3yJibrata. KpaliHe Ba)KHO IOAYEPKHMBATh CBA3UM TI'E€OMETPUH C
IpyTruMu IpeIMETaMH, MOTHBHUPOBATH UCITIOJIB30BAaTh ONpEIEICHUS
reOMETPUUYECKUX (PUTYp U MOHATHM, JEMOHCTPUPOBATh IPUMEHEHNE MOTYUYEHHBIX
yMEHUM B (U3MKE U TEXHHMKE. OJTH CBsA3M HauOoyiee SpKO BUIHBI B Temax
«BekTopb», «TpUrOHOMETpHUYECKHE COOTHOLICHUs», «Merox KoopauHaT» u
«Teopema Iludaropar.

MecTto yuyeOHoro npeamera «MaremaTuka» B y4e0HOM ILUIaHe

VYuebusbiilt npeameT «MaTeMaTukay SBISETCS 00s3aTeIbHBIM MPEIMETOM Ha
JJAaHHOM ypoBHe oOpazoBaHus. B 5-9 kmaccax (Bapuant 1 AOOII OOO) yueOHbIi
npeamMer «MaremMaTukay TPaJulMOHHO U3YYaeTCsl B paMKaxX CJICIYIOMMNX YU4eOHBIX
KypcoB: B 5-6 kimaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB
«Anrebpa» (BKIIOYash DJIEMEHTHl CTAaTUCTUKA U TEOPUU BEPOSTHOCTEH) W
«I'eometpus». Hacrosieit mporpamMmoii BBOAUTCS CaMOCTOSATEIbHBIN yueOHBIH
Kypc «BeposITHOCTb U CTaTUCTUKAY.

B 5—10 xnmaccax (Bapmant 2 AOOII OOO) y4eOHbIE TpeaMer
«Maremartukay TpaAUIIMOHHO M3y4aeTcs B PaMKax CIEIYIONINX y4eOHBIX KYPCOB:
B 5-6 kiaccax — kypca «Matematuka», B 7—10 knaccax — KypcoB «Amredpa»
(BKJIFOYAsi DJIEMEHTHI CTAaTUCTUKU W TEOPUM BeposiTHOCTEN) u «l'eoMeTpusi».
Hacrosmeit nporpamMMod  BBOAMTCSL  CaMOCTOSATENIBHBIM ~ y4eOHBIM  Kypc
«BeposiITHOCTh U CTaTUCTHUKAY.

Mecto yueOHOoro kypca «I'eomerpusp» B yueOHOM ILIaHe.

CornacHo ywebHomy tmany (BapuanT 2 AOOIT OOO) B 7-10 kmaccax
uzyyaercsi yudeOHbIl Kypc «l'eomeTpusi», KOTOpBIM BKIIOYAET CJEAYIOIINE
OCHOBHBIE pa3zfenbl coaepxkanusa: «l'eomerpuyeckue QUrypsl M UX CBONCTBaY,
«3MepeHne TeoMeTpUUECKUX BEIWYMHY», a Takxke «JlekapToBbl KOOpAWHATHI Ha
miockoctn», «Bekrope», «JIBmwkenus miockoctu» u  «lIpeobpazoBanus
nonobus». B coorBercTBumM ¢ yueOHBIM TiaHoMm (BapuanT 1 AOOII OOO) nHa
u3ydyeHue yuyebHoro kypca «l'eomerpus» Ha 6a3zoBoM ypoBHe ¢ 7 mo 9 kiacc
OTBOJIUTCS HE MEHEE 2 4acOB B HEJENI0, BCETO 3a Tpu roja ooyuenus — 204 gaca.
VYuebnsiii man (Bapuant 2 AOOIT OOO) Ha uzydyenue reometrpuu B 7-10 kmaccax
OTBOJIUT HE MeHee 2 y4eOHBIX YacOB B HENENI0, BCETO 3a YEThIpEe rofa 00y4eHHs
He MeHee 272 yyeOHBIX 4acoB.

Oco0eHHOCTH pacnpege/ieHHs1 Y4eOHOro Marepuajia Mo Troaam
00y4eHus. YueOHbIil Kypc «MaTeMaTHKa.



Pacnipenenenuie nporpaMMHOro mMaTepuaina yuyeOHoro Kkypca «MaremaTukay
B AOOII OO0 mexnay nByms rogamu ooyuenus coorserctsyet [IOOIT OOO.

Oco0enHocTu pacnpegejieHusi Y4eOHOro MarTepuajga IO TroJaM
o0yueHusi. YueOHblii Kypc «['eomeTpus».

[Iporpammublil MaTepuan yueOHoro kypca «l'eomerpusi» B AOOIT OOO
(BapuaHT 2) pacnpenensercs Ha 4 rona: 7, 8, 9, 10 knaccel. Ilepepacnpenenenue
coJiepKaHusl yu4eOHOro Kypca OOYCIIOBIEHO MOTPEOHOCTHIO B JOMOJHUTEIHLHOM
BpEMEHHU, HEOOXOJMMOM IS M3y4YEHHsS MaTepuaia, BbI3BIBAIOIIETO Yy CIEMbIX
oOydaronmmxcss 0coOble 3aTpyJHEHHUs, a TakkKe HJs Ppa3BUTHUS y HUX
KOMIIGHCATOPHBIX ~ CIIOCOOOB  JIEWCTBMM U JaibHeilero oO0ydeHus Ux
HCITOJIb30BAHHUIO.

1. 7 xnacc: okoH4aHue TeMbl «COOTHOIIEHUSI MEXKIY CTOPOHAMHU U yIIIaMU
TpeyroipHuka» (noarema «llocTpoeHne TpeyrojibHUKA MO TPEM SJIEMEHTaM»»)
MIEPEHOCUTCA B 8 KJtacc.

2. 8 xmacc: okoHuaHue Tembl «llogoOHBIE TpeyroibHUKW» (ToATEMA
«COOTHOIIICHUSI MEXIy CTOPOHAMHU U yTJIaMH MPSIMOYTOJIBHOTO TPEYTOJbHUKAY)
MepeHocuTcs B 9 Kkiacc.

3. 9 knacc: Tema «COOTHOIIEHWS MEXAY CTOPOHAMH U  YIJlaMHu
TpeyroybHuKa. CKalsspHOE MPOU3BEACHUE BEKTOPOB) MepeHocurcs B 10 kiacc.

4. 10 xknacc: nponomkenue nusyuenue marepuana 9 kimacca [TOOIT OOO.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
INPEAMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHLHIEI'O
OBPA30OBAHUA

JINYHOCTHBIE pe3yJabTaThl

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro MpeaMera
«MaremaTiKa» XapaKTepu3yITCs CIEIyIOIIUM 00pa3oM.

Ilampuomuueckoe eocnumanue: TPOSBICHHE HHTEpECA K MPOLUIOMY U
HACTOSILIEMY POCCHHCKOM MAaTEMATHUKH, IEHHOCTHOE OTHOILIEHHUE K JTOCTHKECHUSAM
POCCUMCKMX MAaTeMaTUKOB W  POCCHHWCKOM MaTeMaTHYEeCKOW  IIKOJbI, K
MCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HAyKaxX U MPUKIATHBIX chepax.

I'padxcoanckoe u 0yxo6HO-HpascmeeHHoe ocnumanue. TOTOBHOCTb K
BBITIOJIHEHUIO 00S13aHHOCTEN TpakAaHMHA U peain3alluu €ro npas, MPeICTaBICHUE
0 MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpakKIaHCKOro o0mecTBa (BBIOOPHI, OMPOCHI M Tp.); TOTOBHOCTh K
OOCYXKIEHUIO 3TUYECKUX TMPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JOCTMIKEHUW HAyKH, OCO3HAHWE BAXXKHOCTH MOPAIBHO-ITUYECKUX IPHUHIUIIOB B
JEATEIIbHOCTU YYEHOTO.

Tpyoosoe 6ocnumanue: yCTaHOBKA Ha aKTHUBHOE Y4YaCTHE B PELICHUH
IIPAKTUYECKUX 3aJa4 MaTEMaTHYECKOM HANpPaBJICHHOCTH, OCO3HAHUE BAaKHOCTU
MaTEMaTUYECKOro 00pa30BaHUsl HA MPOTSHKEHMM BCEH KU3HU U1l yCHEIIHON
npo(ecCUOHANBbHON  NIEATEIbHOCTH M Pa3BUTHE HEOOXOJUMBIX  yMEHUI;
OCO3HAHHBIA BHIOOP U MOCTPOCHUE WHJMBHUYATbHOW TPAEKTOPUHM OOpa30BaHUS U



KU3HEHHBIX IIJJAHOB C Y4€TOM JIMYHBIX MHTEPECOB U  OOIIECTBEHHBIX
NOTPEOHOCTEM.

Ocmemuyeckoe 6ocnumanue: CHOCOOHOCTh K  OSMOIMOHAIBHOMY U
ACTETUYECKOMY BOCIPHUATHIO MaTEMaTUYECKUX OOBEKTOB, 3a/1ad, pELICHUN,
pacCyKJIE€HUI; yMEHUE BUIETh MAaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu  Hayynoco nosuwauus: OPHUEHTALMS B  JIEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUS YENIOBEKA, MPUPOLI U OOLIECTBA, TOHUMAHUE MATEeMaTHUYE€CKOM HayKu
Kak cepbl YeIOBEUECKOU NIeATeTbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJIS
pPa3BUTHUSl UMBUIM3AIMU; OBJIAJCHHUE S3bIKOM MATEMATHUKH W MAaTeMaTH4eCKOU
KyJbTYpOH Kak CpeJICTBOM TO3HAHUSI MUPA; OBJIAJICHUE MPOCTEUIIMMUA HaBbIKAMU
UCCJIeI0BATENHCKON e TEIHHOCTH.

Qusuueckoe 6ocnumanue, Qopmuposanue  Kyibmypvl 300pP08bsi U
IMOYUOHANLHO20 O1a2oNOoyYUs; TOTOBHOCTh MIPUMEHSITh MAaTEMaTUUYECKUE 3HAHUS
B HMHTEpPECAaX CBOErO 3/I0pPOBbs, BEJIECHUE 3J0POBOTO 00pas3a XU3HHU (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXUM 3aHITHI U OTAbIXA, PETyJIApHas pu3nuecKas
aKTUBHOCTH); C()OPMUPOBAHHOCTh HABbIKAa PEQIIEKCUU, NPU3HAHUE CBOETO MpaBa
Ha OIIMOKY M TaKOTro K€ MpaBa IPyroro 4esoBeKa.

IKonocuueckoe gocnumanue: OPUECHTALUS HA IPUMEHEHHE MaTEeMaTHUYECKUX
3HAHMM JUIsl pelieHHs 3aJad B 00JacTH COXPAHHOCTH OKPYKAIOIIEW Cpesbl,
IUIAHUPOBAHMS IIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX ITOCIEICTBUMA U
OKpYy’)Kalollled Cpellbl; OCO3HAHME TIJI00AlIbHOIO XapakTepa 3KOJOTHYECKHX
npo0JieM U MyTel UX pelieHusl.

Jluunocmuvle pezynomamel, obecneuusarowue aoanmayuro 00y4auecocs
K USMEHAIOWUMCSL YCI0BUAM COYUANbHOLU U NPUPOOHOT CPeObl:

° TOTOBHOCTh K JIEWCTBUSIM B  YCJIOBHMSX  HEOIPEACIEHHOCTH,
MOBBIIICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO JESTEIbHOCTD,
B TOM YHMCJIE YMEHHME YUYUThCSA y JAPYTHX JIOJEH, MpHOOpeTaTb B COBMECTHOMN
NeSATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

° HEOOXOAMMOCTh (OPMUPOBAHUS HOBBIX 3HAHWUW, B TOM YHCIIE
dbopmyIHpoBaHUE HUJCH, TMOHSATUS, TUMOTE3bl 00 OOBEKTAaX U SIBJICHUSIX, B TOM
YHUCJI€ paHee HE W3BECTHBIX, OCO3HAHHUE Je(UIMTOB COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, MIIAHUPOBAHUE CBOETO PA3BUTHS;

° CHOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEMbIE PEIICHUS W JCHCTBUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKU U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

CrnenuaJjibHble TUYHOCTHBIE Pe3YyJIbTAThI:

° CIIOCOOHOCTh K OCMBICIICHUIO U AuddepeHITnauu KapTUHBI MUPa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3auu;

° HMOIIMOHAJILHO-IIEHHOCTHOE OTHOILIEHHE K OKpY’)KaloIlel cpee,
HEO0OXOMMOCTHU €€ COXPAaHEHUS U PALIMOHAIBLHOTO UCIIOJIb30BaAHUS;

° yMeHue (GOpMHUpPOBATH JCTETHUYECKUE UYBCTBA, BIIEYATICHHUS OT
BOCIIPUSATHS IPEIMETOB U SIBIICHUN OKPY’KAIOIIETO MUPA;



° TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaJibHEMHIIEeH MpodecCHOHaTbHON
TPaCKTOPHUH B COOTBETCTBUH C COOCTBEHHBIMH HHTEPECAMHU U BO3MOXXHOCTSIMH.

MeTanpeaMeTHbie pe3yJbTaThl

MeTtanpeameTHble pe3yiabTaThl OCBOEHHUS MPOTpaMMbl y4eOHOrO IMpeamMera
«Maremaruka» XapaKTEPHU3YIOTCSA OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABATEJIbHBIMU  JE€HCTBUSAMH,  YHHBEPCAJIBHBIMU  KOMMYHHKAaTUBHBIMU
JNEHCTBUSMU U YHUBEPCAJIBbHBIMU PETYJIATUBHBIMU JIEHCTBUSMHU.

VYHuBepcaibHble  NMO3HABaTeJbHbIE  JICHCTBUS  00ECIIEUUBAIOT
(dopMupoBaHrue 0a30BbIX KOTHUTHUBHBIX IIPOLECCOB O0O0ydYaromuxcsi (OCBOEHHE
METOJOB  IO3HAHUS  OKPYXAlOUIEro0  MHUpa; NPUMEHEHHE  JIOTUYECKHX,
UCCIIEIOBATENbCKUX OIlEpaluid, YMEHUH paboTaTh ¢ HHPOpMALHEi).

basoevle nocuueckue deticmeus:

° BBUSIBJIATH M XapaKTE€pU30BaTh  CYIIECTBEHHbIE  IPU3HAKU
MaT€MaTUYeCKUX OOBEKTOB, TMOHATUH, OTHOIICHHH MEXIy MOHATHIMU;
(bopMyIUpOBaTh ONpPEAEIICHUs MOHATHI; YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK
KJaccu(ukanmy, OCHOBaHMS I8 OOOOIIEHHS W CpPaBHEHHUS, KpPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

° BOCIIPUHUMATh, (OPMYJIUPOBaTh M NPeoOpa3OBbIBATH CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE; YCIOBHBIE,
° BBIABJIITD  MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M U

npoTUBOpEYHs B (PaKTax, AHHBIX, HAOJIOJEHUSX U YTBEPXKICHUSX; IMpeasiaraTh
KPUTEPUU U1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

° JIeJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U
VHYKTUBHBIX YMO3AKIHOUEHUN, YMO3AKJIOUECHUH 10 aHAJIOTUH;
° pazOupaTh 0Ka3aTENbCTBA MATEMATHYECKUX YTBEPKICHUM (TIpSIMBbIC

U OT TMPOTHUBHOTO), MPOBOAWTH CAMOCTOSITEIHHO HECIOXKHBIE OKa3aTeIbCTBA
MaTeMaTH4eCKnX (DaKTOB, BHICTPAWBATh ApTyMEHTAIUIO, IPUBOAUTH MPHUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

° BBIOMPATH CIOCO0 pelieHrs yueOHo# 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHUS, BBHIOMpAaTh HaubOolee TMOAXOAAIMH ¢ yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

baszosvie uccneoosamenvckue oeticmsusi:

° UCIIOJIb30BaTh  BOTMPOCHI KaK HCCIEAOBATEIIbCKUN  MHCTPYMEHT
MO3HaHUS;, (HOPMYIUPOBATH BOMPOCH], (PUKCUPYIOUTUE MPOTUBOpPEUNE, MPOOdIeMy,
CaMOCTOATENILHO YCTAaHABIIMBaTh MCKOMOE W JaHHOE, (OpMUpOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHECHUE;

° MPOBOJIUTH MO CAMOCTOSTEIHLHO COCTABJICHHOMY IUIAHY HECTIOKHBIN
HKCIEPUMEHT, HEOOJIbIIOE UCCIEOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00bhEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOM;

° CaMOCTOSITeIbHO  (popMynupoBaTh OOOOIIEHUST U  BBIBOJLI  IIO
pe3yjapTaTaM  MPOBEAEHHOrO  HAOJIOJIEHUs,  MCCIEJOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YIBTaTOB, BHIBOJOB U 000OIICHMIA;

° MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.



Paboma c unghopmayueii:

° BBISIBIIATh HETOCTATOYHOCTh M M30BITOYHOCTh MH(POpPMALUU, JAHHBIX,
HEOOXOUMBIX JJISl peUICHU 3a4a4u;

° BBIOMPATh, AHAIU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

° BbIOMpaTh (OpMy TpPEACTaBICHUS HHPOPMAIMH U WILTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMi, HHOM rpa@uKoil 1 uX KOMOUHAIHSIMU;

° OLIEHUBATh HaAEKHOCTh HH(OPMALIUY IO KPUTEPUSIM, IPEATI0KEHHBIM

YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO
VYHuBepcajibHble KOMMYHHKATHBHBbIE JIEHCTBUS O0ECIEUMBAIOT
c(pOpMUPOBAHHOCTH COLIMAJIBHBIX HABBIKOB 00YYarOIIUXCS.

Obwenue:

° BOCIPUHUMATh U (POPMYJIUPOBATH CYKIEHUS B COOTBETCTBHM C
YCIOBHSIMU U LENSIMH OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAa’KaTh CBOK TOUYKY
3p€HUs B YCTHBIX U MUCBMEHHBIX TEKCTaxX, AaBaTh MOSCHEHUS IO XOAY pELIEHUs
3aJ1a4yd, KOMMEHTUPOBATh MOJYYEHHbBIN pPe3yJIbTaT;

° B XOJI€ OOCYKJE€HHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBbI, IPOOJIEMBI, PEIIaeMOM 3a/1ayu, BbICKa3bIBaTh MU, HALIEJIIEHHBIE HA TTOMCK
pELICHMs]; COMOCTABISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4Yhe W CXOACTBO MO3UIMUH; B KOPPEKTHOU (opme
(GopMyJIMpPOBATh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

° IPEACTABIATh  PE3yJIbTaThl  PEIICHMS  3aJayd, DKCIIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa; CaMOCTOSITENIbHO BBIOMpPATh (oOpMar BBICTYIUIEHUS C
y4€TOM 3a/1a4 MPe3eHTalrU U 0COOEHHOCTEN ayIUTOPUH.

COTPYIHHMYECTBO:

° NOHMMATh W  HCIOJb30BAaTh  IMPEUMYLIECTBA KOMAaHJIHOM U
WHIUBUIYAIbHOM pPaOOThl MpU PEHIEHUH Y4YeOHBIX MaTEMaTUYECKHUX 3ajiay;
IPUHUMATh 1e€JIb COBMECTHOM JAESTENbHOCTH, IJIAHUPOBATh OPTraHU3aALUIO
COBMECTHOM palOThl, pacmpeaeiarh BUAbl paldOT, IOroBapuUBaThCs, O0OCYXAATh
MPOIIECC U PE3yIbTaT PaboThl; 00001IaTh MHEHUS HECKOIBKUX JIOJICH;

° y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (0OCykIaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE€ INTYPMbl WU Jp.); BBIINOJHATH CBOK YacTb pabOThl U
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bl; OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJIEUCTBUS.

YHuBepcaabHbIE peryasiTuBHbIE NEUCTBUSA o0ecrneurnBaoT
(bopMHPOBaHNE CMBICTOBBIX YCTAHOBOK U KHU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopeanuzayus:

° CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELIEHUs 3a1aduu (WiIu
€ro 4acTh), BbIOMpaTh CIOCOO penieHus ¢ y4ETOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI
peuieHuit ¢ yuéToM HOBOM MH(OPMAIITN CAMOKOHTPOJIb:

° BJIAJETh CHoco0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca u
pe3yibpTaTa peleHuss MaTeMaTHYeCKON 3a/1a4u;

° IPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPH PELICHUU



3aJ]aul, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

° OLICHUBATh COOTBETCTBUE PE3yJbTaTa JAEITEIBHOCTH MOCTABICHHON
eI U YCIOBHUSAM, OOBSCHATH NMPUUYUHBI JOCTHKEHUS WM HEAOCTHKEHUS LIEIH,
HAXOAHTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CrnenuajibHble MeTanpeAMeTHbIE Pe3yJIbTaThl:

° WCIIOJIB30BaTh COXPAHHBIE AHAIM3ATOPbl B PAa3IMYHBIX
BUJAX JEATEIbHOCTU (yueOHO-IIO3HABATEIbHOM, OPUEHTHUPOBOYHOM,
TPYI0BOH);

° OPUMEHATh  OCA3aTENbHBIM M CIYXOBOW  CHOCOOBI
BOCIIPHATHS MaTepUala;

° YUTATh U MUCATh C UCIIOJIB30BAHUEM PENbEPHO-TOUECHHON
cucreMsl JI. bpaiins;

° INPUMEHATH COBPEMEHHBIE CpEACTBA KOMMYHHUKALIMU M
TU(]IIOTEXHUYECKHUE CPEJCTBA;

° OCYILLECTBJIATh  NPOCTPAHCTBEHHYD W  COLUAIBHO-
OBITOBYIO OPUEHTUPOBKY, 00J1a1aTh MOOUIBHOCTHIO;

° OPUMEHATh TOpUeMbl OTOOpa M CHUCTEMAaTU3alUU
MaTepHUaia Ha ONPEAECIIEHHYIO TEMY;

° BECTHU CaMOCTOSITENIbHBINA TOUCK UH(OpMAITUH;

° peoOpa3oBbIBaTh, COXPaHsATh " niepeaBaTh
MH(POpPMAIUIO, TIOJYUYEHHYIO B pE3yJIbTaTe UTEHUS WIN ayIMPOBaHUS;

° OPUHUMATh y4acTUE B PEUYEBOM OOILIEHUH, COOIIOAAs
HOPMBI PEYEBOI0 ITUKETA,

° aJIcKBaTHO HCIIOJIBb30BaTh JKECTbl, MUMHUKY B IpOIECCE
peyeBoro OOIIEHNUS;

° OCYILECTBJISITh PEYEBOM CAMOKOHTPOJIb B IIPOLECCE
y4eOHOM AESTENIbHOCTU U B TOBCEAHEBHON KOMMYHHUKALIUH;

° OLIEHUBATH CBOIO PEYb C TOYKHU 3PEHUS €€ COAECPIKAHMS,
A3BIKOBOT0 O(POPMIICHHUS;

° IJIaHUPOBATh, KOHTPOJUPOBATh M OLEHUBATH Yy4YEOHbIE
JNEUCTBUSL B COOTBETCTBUU C MOCTABJIICHHOM 3aJa4€i U YCIIOBUSIMU €€
peanu3anuu.

Conep:xanue yueOHoro kypca «I'eomerpusi»

CHHyC, KOCHHYC, TaHT€HC OCTpPOTO yIJIa IPSIMOYIOJBHOTO TPEyTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXJIECTBO. TpuroHomerpuueckue (HyHKIUU
yrios 830°,45° n60°.

B3anmHoe pacronokeHue OKpy>KHOCTH U npsiMoi. KacarenbHas u cexymas
K OKpyXHOCTH. OKpY>KHOCTb, BIMCaHHasi B YroJl. BrmncaHHas W onucaHHas
OKPY’KHOCTH TPEYTOJIbHUKA.

BrnmcanHble M LEHTpalbHBIE YIJVIBL, YTOJ MEXAY KAacaTEIbHOM M XOPIOU.
Yrael  Mexay XopaaMM M CEeKyIUMMM. BrimcanHele W OINKCAHHBIE



4YeThIPEXYTOJbHUKNA. B3aumHOe pacnojokeHue AByX OKpyxHocTed. Kacanue
oKpy>xHOCTell. O01I1e KacaTeabHbIE K ABYM OKPYKHOCTSIM.

Teopema 0 mnpou3BEeNEHHH OTPE3KOB XOPI, TEOPEMBI O INPOU3BEIACHUU
OTPE3KOB CEKYIIHX, TEOPEMA O KBaAPaTe KacaTeJIbHOM.

Bektop, ammHa (MOAYJb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HAalpaBJI€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, Olepauuu HaJ BekTopamu. CpeaHsss JIUHUSA Tpaleluu.
PasznoxxeHne BekTOpa MO JABYM HEKOJUIMHEApHbIM BekTopam. KoopauHaTbl
BEKTODA.

JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH. Y PaBHEHUS MPSMON U OKPYKHOCTH
B KOOpJUHATaxX, IEpeceYeHNe OKPYKHOCTEN U MPsMBbIX. MeToa KOOPJIMHAT U €ro
IPUMEHEHUE.

Ilnanupyembie npeaMeTHbIe Pe3yJbTaThbl OCBOCHUSI Y4eOHOI0 Kypca
«I'eomeTpus»

° Brnaners moHATHAMM CHHYCAa, KOCHHYCa M TaHI€HCa OCTPOro yrJia
IPSAMOYTOJIBHOTO TPEYTOJIbHHUKA; IMOJIb30BAThCA 3TUMM MOHITHUAMM JUIS PELICHUS
MIPAKTUYECKUX 3314,

L IMOJIb30BAaTbCsA OCHOBHBIM TPHUIOHOMCTPUYCCKHUM TOXACCTBOM JJIA
HaXO0XACHUA COOTHOIIICHUMN MCKAY TPUTOHOMCTPHUUYCCKUMHU BCIMUNHAMU,
L BI1aACTh IIOHATHCM KacaTeJbHOM K OKPYXHOCTH, II0JIb30BATbLCA

TGOpeMOﬁ 0 ICPICHAUKYIIAPHOCTH KacaTeJbHOM M paanyca, HpOBeI[éHHOFO K
TOYKC KaCaHHA,

® IIOJIB30BATLCA TCOpPCMaMHU O IIPOU3BCIACHHH OTPC3KOB XOpd, O
IMPOU3BCACHHUU OTPC3KOB CCKYIIHUX, O KBaApPaATC K&C&T@J’IbHOﬁ;
® BJIaACTDb IIOHATUAMU BIITMCAHHOT'O 41 LHCHTPAJIBbHOI'O yria,

UCIIOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIIaX, yIilaX MEXAy XopAamH (CEeKyIIMMN)
Y yTJIE MEXKly KacaTeNbHOM U XOPAOW MPH PEIEHUHA T€OMETPUUYECKUX 3a71aY;

° BJIAJICTh TOHATHEM OIIMCAHHOW OKOJO TPEYTOJbHUKA OKDPYKHOCTH,
YMETh HAXOJUTh €€ LIEHTD;
° MOJI30BAThCA (PAKTAMU O TOM, UTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA

NIEPECEKAIOTCSl B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBbIE MEPHEHAUKYJISIPHI K
CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OHOM TOUKE;

° BJIAJICTh TIOHSITUEM OMNMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH
CBOMCTBA ONMMCAHHOI'0 YETHIPEXYTOJIBbHUKA IPU PELICHUH 3314,
° MOJIb30BAaTbCA  BEKTOPAMH, IIOHUMAThb WX TEOMETPUYECKUU U

(bU3MYEeCKUl CMBICT, IPUMEHATh WX B PEIICHUH T€OMETPUUYECKUX M (PU3NIECKUX
3a1ad4;

® BJIaACTh IIOHATHCM CpGI[HCfI JJUHUM Tpalcuun, IIPHUMCHATH e€
CBOMCTBO IIpHU pCHICHUHU I'COMCTPHUUCCKHUX 3adau,
® INPUMCHATh IOJYYCHHBLIC 3HAHWA Ha IMPAKTHKEC — CTPOUTH

MaTeMaTHYeCKHe MOJEIM JUIA 3aJad  peajlbHOM JKU3HM U  IPOBOJIUTH
COOTBETCTBYIOIINE BHIYUCIICHHS C IPUMEHEHHEM TI0I00MS M TPUTOHOMETPHUICCKUX
byHKIUH (T10JIB3YSCh, T€ HEOOXOIUMO, KAIBKYJISITOPOM).



CHelll/IaJIBHLIe NMPpEeAMETHLIC PE3YJIbTAaThI:

° BIAJICHUE TIPaBWJIAMH  3allMCH  MaTeMaTH4YeCKuX  GopMyn H
CHEIMaTBHBIX 3HAKOB pelbe(HO-ToueuHOM cuctembl JI. bpaiins;

° BIAJICHUE TPUEMaMH MPeoOpa3oBaHMs MATEMAaTHYCCKUX BBIPAKCHUN
Ha OpailIeBCKOM MEXaHUYECKOW MeYaTHOW MAIIIMHKE;

° BIAJICHUE OCSI3aTEeIBLHBIM CIIOCOOOM OOCIICIOBAaHUS W BOCHPUSITHS
penbedHbIX U300paXKEHHM, FEOMETPUUECKHUX YepTexkel, rpadukoB GyHKIUNA U Jp.;

° YMEHHE BBINOJHATH TE€OMETPUYECKUE TIOCTPOCHHUS M YEpPTEKHU,

CTpouTh Tpadukd (QYHKIMHA HA KOOPAUHATHOM TIOCKOCTH

¢ IIOMOIIBIO

CIICHHUAJIbHBIX YCPTCKHBIX HHCTPYMCHTOB.

TemaTnueckoe JIAHUPOBaHKE MO Y4eOHOMY Kypcy «I'eoMmeTpus»

HasBaHue
paspena
(Tembl) Kypca
(uncno yacos)

OcHoBHOe coaeprKaHu|

OCHOBHble BUAbl AeAaTeNbHOCTM 0byualowmxca

CuHyc, KOCUHYC, dbopmynmposatb onpeaeneHua
TaHreHc ocTporo TPUTOHOMETPUYECKUX PYHKLUMIM OCTPOro yrna,
yrna NPOBEPATb NX KOPPEKTHOCTb;
NPAMOYrONbHOMO BbIBOAUTb TPUTOHOMETPUYECKME COOTHOLLIEHMA B
TPeyronbHUKa. NPAMOYrO/IbHOM TPeyronbHUKE;
NoaoBHble OCHOBHOE nccnenoBaTb COOTHOLWEHUA MeXAy CTOPOHaMMU Bo
NPAMOYrO/IbHbIX TPeyronbHMKax € yrnamum B 45
TpeyrosibHuKy | TPUTOHOMETPHYECKO 1 45° 30° 1 60°;
(oKoHuaHwKe). © TOMAESCTEO. nucnonb3osatb  GpoOpmMyabl  NpUBEAEHMA U
(6 wacos) TpuroHometpudecky OCHOBHOE TPUTOHOMETPMYECKoe TOXKAECTBO ANA
:00 d;é?;u'ggo yrnos HaXOXXAEeHUA COOTHOLLEHUM Mmexay
’ : TPUTOHOMETPUYECKUMU PYHKUMAMM Pa3/INYHbIX
OCTpPbIX YIN10B;
NPUMEHATb NOJIyYEHHblE 3HAHUA N YMEHMUA NpuU
peleHnn NpakTUYeCcKnx 3aaay;
3HAaKOMUTBLCA C UICTOPUEN PA3BUTUA TEOMETPUMN.
B3ammHoe ® popmynmpoBaTb OMNpPeAeneHusa: OKPYHKHOCTH,
pacnosioxeHune Xop4bl, AnamMmeTpa U KacaTe/IbHOM K OKPYXHOCTH,
OKPYKHOCTU U M3y4yaTb WX CBOMCTBA, MNPU3HAKKU, CTPOUTL
OKpYXKHOCTL. npAamoW. KacatenbHas HEPTEXKM,
(18 yacos) W ceKyLan K dopmMmynnpoBaTb U [OKasbiBaTb TeOpPembl: O
OKPYMHOCTM. CBOMCTBE KacaTe/NIbHOM, O NPM3HAKe KacaTe/IbHON,

BnuncaHHbie u

06 oTpe3Kax KacaTesbHOMU,
O HOW TOYKMU;

nposeaeHHbIX U3




LEeHTpanbHbIe YIAbl,
Yron mexxay
KacaTeNbHOM n
XOpAon.

Yrnbl mexay
XopAamu u
CEeKYLLMMM.

Teopema o
npou3eeaeHnu
OTPE3KOB XOpA,
Teopembl 0
npou3BeaeHnu
OTPE3KOB CEKYLMX,
Teopema O KBaapaTte
KacaTe/IbHOMN.

buccekTtpuca u
cepeauHHbIN
nepneHaAnKynap Kak
reomeTpuyeckue
MeCTa TOYeK.

OKpPY*KHOCTD,
BMNMUCAHHAA B Yros.
BnncaHHaAa n
onucaHHanA
OKPYXHOCTH
TpeyrosibHUKa.

BnuncaHHbie u
OonucaHHbIe
YeTbIPEXYrO/IbHUKMN.

dopMyNMpOBaTb MOHATUA AYIrM OKPYXKHOCTU WU
rpagyCcHOM Mepbl Ayr1 OKPYKHOCTU;
dopmynmpoBaTb onpeaeneHns LEHTPANbHOIO WU
BMNMCAHHOrO yrna;

pacno3HaBaTb Ha u4epTexax W wmn3obpaxaTb
LEeHTpasibHble WU BNUCAHHbIE Y Abl;
dopmynmpoBatb M [O0OKa3blBaTb TeOpembl O
BNMCAHHOM yrne, o6 oTpes3Kkax nepeceKatomxcs
XopA4,;

dopmynmpoBaTb WM [AOKas3biBaTb CAEACTBUSA U3
Teopembl O BNMCAHHOM YrAe;

ucnono3osatb meton MT gna gokasaTenbCcTBa
Teopem O nepeceyeHun bOuccekTpuc Yyrnos
TPeyronbHUKa N CepeauHHbIX NepneHanKynAapos
K CTOPOHAM TPEeyro/ibHUKa;

dopmynmpoBaTtb  OnpenesieHUe  OKPYKHOCTW,
BMMUCAaHHOM B MHOIOYrOJIbHUK, U OKPYXHOCTH,
ONWUCaHHOM OKO10 MHOTOYrO/IbHUKA;
dopmynmpoBaTb M AOKa3biBaTb Teopembl: 06
OKPY)KHOCTW, BMWUCAHHOW B TPEYroabHUK, 06
OKPYXHOCTW, ONMMUCAHHOW OKONO TPEYrosbHUKA, O
CBOMCTBAX CTOPOH OMUCAHHOro
4eTbIPEXYroNbHUKA, O CBOMCTBE Yr/10B BMUCAHHOIO
YeTbIPEXYrONbHUKA;

nccnepoBatb, B TOM  4ucae € NOMOLLbIO
UMPPOBbLIX PECYPCOB, BMUCAHHbIE U OMUCAHHbIE
YeTbIPEXYrONbHUKN, BbIBOAUTb MX CBOMCTBA W
NPU3HAKW;

NPUMEHATb MOJYYEHHbIE 3HAHMA N YMEHUA NpKU
peLeHnn NpakTUYEeCKNX 3a4ay;

3HAaKOMUTbLCA C UCTOPUEN PA3BUTUA TEOMETPUMN.

BekTopbl.(16
Yyacos)

MoHATME  BeKTopa.
OnnHa (moaynb)
BeKTOpa. PaBeHcTBO
BEKTOpPOB.

OTknagbiBaHue
BEKTOpa OT AaHHOM
TOoukn. CnoxkeHune w
BblYUTAHME

dopmynumpoBaTtb onpeaeneHns n
WNNIOCTPUPOBATb MOHATUS BEKTOpPa, €ro A/NHbI
(Mmoayns), coHanpaB/iEHHbIX U NPOTUBOMOAOXKHO
HanpPaB/IEHHbIX BEKTOPOB, KOJN/ZIMHEAPHbIX MU
PaBHbIX BEKTOPOB, HY/IEBOTO BEKTOPA;

MCNO/Ib30BaTb BEKTOPbl KaK HanpaBieHHble
OTpEe3KN, nccnepoBaTb reomeTpu4ecKmi
(nepemelteHune) n dusmyecknin (cuna) cmbicabl




MeTop,
KOOpAWHaT.
(22 yaca)

BEKTOpPOB. BEKTOPOB;
YMHOMeHue BeKTopa n3obparkaTb  BEKTOpPbl  3a4aHHOM  AJ/IUHbI,
Ha yucno. 3afiaHHOro HanpasaeHus, nsobpaxkatoT
MpumeHeHne COHANpaB/ieHHble, NPOTMBOMO/IONKHO
BEKTOPOB K Hanpae/eHHble, KONJIMHEapHble W  paBHble
pelweHno  3azau. BEKTOPbI;
CpenHan AVHUS 3HaTb oOnpeAeneHnss CyMMbl M PA3HOCTM
TpaneLm. BEKTOPOB, YMHOXEHMA BEKTOpPA Ha 4uUCNO;
nccnepoBatb, B TOM  4YuC/ie C  MOMOLLbIO
UMOPPOBLIX  PEecypcoB, rEOMETPUYECKUA WU
dU3NYECKNI CMbICNIbI 3TUX OMepaLmii;
dbopmynnpoBaTtb M A0KA3bIBaTb C MOMOLLBIO
BEKTOPOB TEOPEMY O CPEAHEN IMHUM Tpaneunu;
pewaTb  33a4a4YM  HA  [OO0KA3aTeNbCTBO MU
NOCTPOEeHwUe, MCNONb3YA N3yYeHHble
YyTBEPXKAEHMA N NPaBUAA;
® 3HAaKOMWTLCA C UCTOPUEN PA3BUTUA FEOMETPUMN.
PasnoxeHue ® packnaabiBaTb BEKTOP no ABYM

BEeKTOpa nNoO ABym
HEKOIZIMHEAPHbIM
BEKTOpaM.
KoopguHaTthbl
BEKTOpa.

CeAasb mexay
KOOpAMHaTamm
BEKTOpa n
KOOpAMHATamMn  ero
KOHLa 1 Hayana.

MpocTenwmne 3agaum
B KOOpAWMHaTaXx.

YpaBHeHune
OKPY*KHOCTH “n
NPAMOIA.

B3anmHoe
PAacnonoXeHue AByXx
OKPYKHOCTEN.
KacaHue
OKPYXXHOCTEMN.
Obuwme KacaTenbHble

HEKON/IMHEeapHbIM BEKTOPaM;
06BACHATD n WMNNOCTPUPOBATL NOHATUA
NPAMOYrO/IbHOM CUCTEMbI KOOPAMHAT, KOOPAMHAT
TOYKM, KOOPAMHATHbIX BEKTOPOB M KOOpAMHAT
BEKTOPa;

pewaTtb 3aZ4ayn Ha [AENCTBMA C BEKTOpaMu B
KoopAuHaTax;

BbIBOAUTb W MNPUMEHATb NPU pelleHun 3agad
dopmynbl  KOOpAMHAT  cepeauHbl  OTPesKa,
PacCTOSHUA MeXay ABYMA TOYKaMM, AOAMHbI
BEKTOPa;

BbIBOAMTb YPaBHEHME NPSAMOMN U OKPYKHOCTMU;
BblAENATb MOHbIA KBagpaT ANA HAXOXAeHuA
LEeHTPA W paguyca OKPYXKHOCTM nNo eé
YPaBHEHMUIO;

pewatb 3a4a4uM Ha  HaxoXAeHue  Touek
nepeceyeHns MNpPAMbIX U OKPYKHOCTEM C
NMOMOLLbIO MEeTOAa KOOPAUHAT;

MCNO/b30BaTb CBOWCTBA YyrnoBoro
KoapoduumMeHTa NPAMON NpPU PelleHnn 3aaau,
ANA onpeaeneHns pacnooXeHua NPAMoNn;
nccnepgoBatb, B TOM  YMCae € MOMOLLBHO
UMOPPOBBLIX  PEecypcoB, C/aAy4aM  B3aUMHOrO
PACNONOXKEHUA ABYX OKPYKHOCTEN;




K ABYM
OKPYKHOCTAM.

MeTtos  KoopAuHaT

pewaTtb 3a4ayu, CBA3aHHble C MOCTPOEHUEM
OKPYKHOCTEN U KacaTeNbHbIX K HUM;

NPUMEHATb  KoopAMHaTbl  MNpU  pelleHun
reoMeTpPUYECKMX W NPAKTUYECKUX 3agady, AnAa

npw PEeLEHNN NOCTPOEHMUA MaTeEMATUYECKUX moaenemn
FEOMETPUHECKUX peanbHbIX 33434 («MeToz, KOOPANHATY);
3afa4. No/Ib30BaTbCA A/1 MOCTPOEHUSA U UCC/IeA0BaHUN
Mcnonb3oBaHue LI,MCI)pOBbIN\M pecypcamu;
MeToAa KOOpAMHaT B 3HAaKOMUTbCA C UCTOPUEN PAa3BUTUA TEOMETPUN.
NPAKTUYECKMX
3a4a4ax.
MNoBTOpEHME, NoBTOpEHME pewaTb 3a4a4un Ha NoBTOpPEHMUE,
0606LeHne U | OCHOBHbIX MOHATUA U UANIOCTPUPYIOLLME CBA3M MEXAY Pa3/INYHbIMU
cucTemaTumsay, | meTonoB KypcoB 8 M 9 4aCTAMMU Kypca;
UA 3HAHWIA Knaccos, 0606LLeHMe NPUMEHATb MOJIyYEeHHble 3HAHUA NPU PELUEHUN

3HaAHUM NPaKTU4YeCKNX 3aau.

[Ipu pazpaboTke pabouel mporpaMMbl B TEMaTUYECKOM TIJIAHUPOBAHUU HE
MOTYT OBITh B TMOJHOM Mepe YYTeHbl BO3MOXKHOCTH HCIOJb30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00PA30BATENBHBIX PECYPCOB, SIBISIOLIUXCS YUEOHO-
METOJUYECKUMH MaTepuanamMu (MyJIbTUMEAUMHBIE MPOTPaMMbl, SJIEKTPOHHbBIE
y4eOHUKH ¥ 33J]aYHUKH, JIEKTPOHHBIE OMOIHOTEKH, BUPTyalbHbIe JaOOpaTOpHH,
UTPOBBIE MPOTPaMMbl, KOJUIEKIUU LHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB),
UCHOJb3yEMbIMU 11 OOyYeHUS M  BOCHUTAHMS  Pa3IMYHBIX TPy
[OJIb30BATENEH, MPEACTABIEHHBIMH B 3JEKTPOHHOM (LIM(PpPOBOM) BUAE U
peasm3yrommMu  auaaktudeckue Bo3MoOkHOCTH MKT, comepxanue KOTOpBIX
COOTBETCTBYET 3aKOHOJATENLCTBY 00 00pa3oBaHWH. Y CIEMbIX OOyYaronIuxcs
BO3MOXHOCTH HCIIOJIb30BaHUA LU(MPOBBIX PECYPCOB Ha YpOKax alreOpsl
OTrpaHUYeHbl MPUMEHEHUEM KaJIbKYJIATOPa, B PEIKHUX CIydasX — DJIEKTPOHHON
OMOIMOTEKH, TaK KaK CJIENOM yYEHMK HE MOXKET BOCIPUHUMATH IpadHUyuecKyro
uHdopmaruio (Tabnuibl, TpaduKyd, JUarpaMMbl) C OSKpaHa MOHHUTOpPA
OCPEJICTBOM 3PEHUS.




IloypouHoe TeMaTH4YecKoe NJAHHUPOBaHHE 10 reoMeTpun 9 Kiace

No ypoka Tema ypoka Jlomarraee 3agaHue

1 [Tono6nbIe Tpeyroapauku. [ToBTOpEeHuUE. [Taparpad 2-3 moBTOpUTH

2 CooTHOLIEHHE MY CTOPOHAMU U I1.68, NoeNe591(B,r), 593(0)
yrjamMu nNpsiMoyroJibHOro
TpeyrojabHuka. CHHyC, KOCUHYC U
TaHT'€HC OCTPOTO yTJia MPSIMOYTOJIBHOTO
TPEYToJbHHUKA.

3 3HayeHue Koc.,CUH, TAHT€HCA JIJISl YTJIOB I1.69, 595, 596,
30,45,60 rpamycos.

4 3Ha4YeHMUE KOC.,CUH, TAHT'€HCA ISl YTJIOB I1.69, NeNo598,600
30,45,60 rpamycos.

5 Pemenune 3amau. CoOTHOMIEHHUE MEXKTY I11.68-69, NeNe610,623,625.
CTOPOHAMH U YTJIaMH MPSIMOYTOJIHLHOTO
TPEYTOHHUKA.

6 KonTponbnast padota Nel. I1.68-69

7 OxkpyxHoctb. Kacareabnas k I1.70, NeNe631(6,8),633,
OKpY:KHOCTH. B3anmHoe pacnionioxeHue
MPSIMOU U OKPYKHOCTH.

8 KacarenbHas Kk OKpy>KHOCTH. I1.71, NeNe634,638,640

9 Pemenne 3amau. OKpyHOCTb. [Tn.70-71, Ne648
KacarenpHas K OKpYKHOCTH.

10 [{eHTpasibHbIE ¥ BOUCAHHBIE YTJIbI. I1.72, NeNe650(0),651(6),652
I'panycHast Mmepa n1yru OKpyKHOCTH.

11 Teopema 0 BIMCAaHHOM YTJIE. I1.73, NoeNe657,660,663. TloBTOpuTh 1

IpU3HAK MOJ00Us Tpe-KOB.

12 Teopema 00 oTpe3kax mepeceKarouXCs [I.72-73, NeNe666,(6),667,671
XOP/I.

13 Pemenne 3amauy. IT11.72-73, NeNe665

14 Yerpipe 3aMeyaTebHbIX TOYKH. I1.74,




CBoiicTBa OMCCEKTPUCHI yTIIa.

15 CBoiCTBO cepeauHHOrO neprneaukyspa | [1.75
K OTPE3KY.

16 Teopema o nepeceyeHun BbICOT I1.76,
TPEYTroJIbHUKA.

17 Bnucannas u onucaHHas okpy:xxHocru. | [1.77
Bnucannast OkpyHOCTb.

18 Briucannas okpy’>XHOCTb. I1.77,

19 OnucaHHast OKPY>KHOCTb. I1.78, no 3ameuanus 2

20 OnucanHast OKPY>KHOCTb. [1n.70-78

21 Pemenne 3amay. CBOMCTBO BIIMCAHHOTO I1m.70-78
YEeTHIPEXYTOJIbHUKA.

22 OTtpabatbiBaTh HaBBIKK penieHus 3anad no | [1m.70-78
TeMme «OKpyKHOCTB

23 OTtpabatbiBaTh HaBBIKM penieHus 3anad no | [1m.70-78
TeMme «OKpyKHOCTb

24 KonTponbnas pabota No2 [1.70-78

25 BekTopsl. [lonsiTue BekTOpa. I1.79

26 PaBeHCTBO BEKTOPOB. I1.80

27 OTtknaapiBaHuEe BEKTOpa OT JaHHOUW Touku. | [1.81

28 CymMmma AByX BEKTOPOB. I1.82

29 3akoHbI ciokeHus BeKTopoB. [IpaBunmo | I1.83

napajuiesorpamma.

30 CyMMa HECKOJIBKMX BEKTOPOB. I1.84

31 Pemenue 3anau.

32 Brruutranue BEKTOpPOB. I1.85

33 Penrenue 3amau.




34 [IpousBeneHre BeKTOpa Ha YUCIIO 86
35 Pemenue 3anay.
36 Kontponbnas padota Ne3
37 [Iprumenenne BEKTOPOB K pemenuto 3anad. | [1.87
38 Cpennsist TMHUS TPANELHH. I1.88
39 Pemenue 3anay.
40 Penrenne 3amau.
41 Metoa koopaunat. Pasnoxenue Bektopa | [1.89
IO JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.
42 Koopaunate! BekTopa. I1.90
43 Pemenue 3anau. [11.89-90
44 KontponbHas pa6ota Ne4.
45 CBs13b MEXK]ly KOOpAMHATAMH BEKTOpA U I1.91
KOOpJIMHATaMM €ro Hayaja v KOHIIA.
46 [Ipocreiilue 3agaun B KOOpAMHATAX. I1.92
47 YpaBHeHnune okpyxkHocTH W mnpsimoii. | [1m.93-94
YpaBHEHHUE JIMHUHA HAa IUIOCKOCTH.
YpaBHEHUE OKPYKHOCTH.
48 VYpaBHenne okpyxHocTu. Pemenue 3amau. | [1m.93-94
49 VYpaBHeHUE TPSIMOIA. I1.95
50 Penrenne 3amau.
51 Pemenne 3amau.
52 CooTHO1IEHHE MEXKTY CTOPOHAMHU U I1.97
yriiamu Tpeyrojbauka. CHHYC, KOCUHYC,
TaHTEeHC, KOTAHTeHC.
53 ®opmynsl npuBeaeHus. DopmyJibl 1 [11.98-99

BBIYHCJIICHUA KOOPAWHAT TOYKH.




54

Pemenue 3anau.

55 Teopema o IUIOMIA AU TPEYTOJIbHUKOB. I1.100-101
Teopema cunycoB.

56 Teopema KOCHHYCOB. I1.101-102

57 Pemenune TpeyroabHUKOB. I1.103

58 Pemmenne TpeyroapHUKOB.

59 N3mepuTtenbHbie paboTHI. I1.104

60 Pemenwne 3anay.

61 Pemenue 3anau.

62 KontponbHas pabota NeS.

63 [ToBTOpenne Tembl «COOTHOIIEHUE MEXKTY
CTOPOHAMU M YTJIaMH TPSIMOYTOJIHLHOTO
TPEYTOJIBHUKA.

64 [ToBTOpenue Tembl «KOKPYKHOCTb.
KacarenpHast K OKpY>KHOCTH.

65 [ToBTOpeHue TemMbl «BEKTOPHD.

66 IToBTOpEeHue Tembl «MeToa KOOpAHHATY.

67 [ToBTOpEHME TEMBI «Y paBHEHHE
OKPY)KHOCTH U TIPSIMO».

68 Pemenue 3anau.
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