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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CTeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWI M B3aUMHOE pPACHOJIOKEHHE, ONHUPAECTCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMsI T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHHs1 «OT IPOTUBHOTO», OTIMYaTh CBOWCTBA OT  IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISETCS HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSl B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
OIpPENETUTh FEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO Kabesis Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Ipu peuieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYalolUMNCS YYHUTCS CTPOUTH
MaT€MaTUYeCKHE MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaxXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Yy4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIHOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TEXHUKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne COOTHOWIEHUs», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl u UX CBOWCTBay, «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «lIpeodpazoBanust mogoous».

Ha uzyudenne yudeOHoro kypca «l'eomerpusi» oTrBoauTcs B 8 kijacce — 68
4acoB (2 yaca B HEJICIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA. YacTHbIE
cllydau MapajuieiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBajpaT), UX TMPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M IPHU3HAKHU.
[IpssMoyroOJibHAs Tpaneuus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojibHHKa.

[Togobue TtpeyronbHUKOB, Ko3(pduuueHnt mnomoodus. [lpuzHaku momoous
TpEeYroJIbHUKOB. [ [puMeHenne noqooust pu peleHn: NPaKTUYECKUX 3a/1a4.

CpoiicTBa miomaaeld reoMerpudeckux ¢uryp. P@opMynbl A IUIOLIAAM
TPEYroJIbHUKA, Napajuienorpamma, pomOa u Tpanenud. OTHOILIEHHE IUIOMAIeH
NMoI00HBIX GUTYP.

Beruncnenre mioniaie TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemenuu
IIPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOTO yIjla IMPsSIMOYTOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30, 45 n 60°.

BrnmcaHHble M IEHTpalbHBIE YTIJIbI, YrOJ MEXKIYy KacaTEIbHOM M XOPIOM.
Yriel  Mexay XopJaMH M CEeKyIUMMH. BrmcaHHble W ONMCAaHHbBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpykHocteu. Kacanue
oKkpyxHOCTei. OOLIMe KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

JESITEJJBHOCTH YUUTEJISI C YYUETOM PABOYEN TPOT'PAMMBI
BOCIIMTAHUA

— MaKCHMAaJIbHO€ HCTOJB30BAHUE BOCIUTATEIBHBIX BO3MOKHOCTEH COJEpKAHUS
ydgeOHOro mpeamera Juisi  (GOPMHPOBAHHUS Yy OOY4YaIOMIMXCA POCCHUHUCKHUX
TPAJAMIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX U  COIIMOKYJIBTYPHBIX IICHHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPHYECKOTO MPOCBEIICHUS;
oJI00pP COOTBETCTBYIOIIETO COJEPYKAHUS YPOKOB, 3aJaHHil, BCIIOMOTATEIbHBIX
MaTepHaIoB, TPOOJIEMHBIX CUTYAIIMH JIJIs1 00CY K ICHHUIA;

— y4€T T1eNeBBIX OPHEHTHPOB pE3yJbTaTOB BOCIHTAHUS B OIPEACICHUN
BOCITUTATEIBHBIX 33]1a4 YPOKOB, 3aHSATUN;



— BBIOOD METOJOB, METOJMK, TEXHOJOTMH, OKAa3blBaIOIIMX BOCIHUTATEIbHOE
BO3JICHICTBHE HA JIMYHOCTHh B COOTBETCTBUU C BOCIIUTATEIBHBIM UICAIIOM, LIEIBIO U
3aJlayaMy BOCIIUTAHUs, IEIEBBIMU OPUEHTUPAMU PE3YJIbTaTOB BOCIIUTAHUS;

— peain3alyIo MPUOPUTETA BOCIIUTAHUS B YUEOHOH AESITENBHOCTH;

— MPUBJICUEHUE BHUMaHUs 00Yy4aroUMXcs K LIEHHOCTHOMY acleKTy U3y4aeMbIX Ha
ypOKax MpPEeAMETOB, SBICHUHA U COOBITHM, WHUIUHUPOBAHHE OOCYXKICHUM,
BBICKA3bIBAaHUI CBOETO MHEHHsI, BHIPAOOTKM CBOEr0 JMYHOCTHOTO OTHOIICHHS K
U3y4aeMbIM COOBITUSM, SIBJICHUSM, JIULIAM;

— NPUMEHEHHE HMHTEPAKTUBHBIX (POpM ydueOHOH padOThl - MHTEIEKTYaJbHBIX,
CTUMYJIMPYIOIIMX IT03HABATEIbHYIO MOTHUBALMIO, UTPOBBIX METOIUK, JUCKYCCHUH,
JAIOIIMX BO3MOKHOCTh MPUOOPECTH OMBIT BEAEHUS KOHCTPYKTHBHOIO JMAJora;
IPYIIIOBOM pabOThI, KOTOpas YYUT CTPOUTh OTHOIIEHUS U AEMCTBOBATh B KOMAH/IE,
CIIOCOOCTBYET pa3BUTUIO KPUTHYECKOTO MBIIIUICHHUS;

— noOy>kJIeHue 00yJaroumxcs co0JIt0JaTh HOPMBI MTOBEACHMSI, MTpaBUiia OOILIEHUS
co CBEPCTHUKAMMU U neaaroram, COOTBETCTBYIOIIIME yKIaay
o0mieo0pa3oBaTelbHOM  OpraHW3ald,  YCTaHOBJIEHUE  J0OpPOKEIaTEeNbHOM
aTMoc(epbl;

— OpraHu3alyIo HepCcTBa MOTUBUPOBAHHBIX 00yUYaIOLIUXCs HaJl HEYCIEeBAOIIUMU
OJIHOKJIACCHUKAMH, B TOM YHUCJIE C OCOOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMH,
JAIOIIEro  OOy4YalIMMCS COLMAIbHO 3HAYUMBIM ONBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIH;

—  HWHUIMUPOBAHME M TOMJIEPKKY  HCCIEAOBATEILCKOW  JIESTENIbHOCTH
oOyuJaromuxcs, MIaHUPOBAaHUE U BBINOJHEHUE WHIUBUAYAJIbHBIX M TPYIIOBBIX
MIPOEKTOB BOCIUTATEIbHOM HAITPaBICHHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacCTHE€ B PEIICHHH NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHWH, pacCyXIECHUH, YMEHUIO BHUIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKONM HayKd Kak cQepbl 4YeIoBeuecKOMn
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATHH W OTAbIXa, pEryJspHas (Qundeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTU COXPAaHHOCTH OKpYXaroulell cpeabl, MJIaHUPOBAHUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENETEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHD  CUTYyallMi0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jlornueckue aelicTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEAeCHUs]  TOHSITUWA, YCTAHABIMBATHL  CYIIECTBEHHBIH  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [JIsi OOOOIIEHWS W CPaBHEHMS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, JJAHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIIOXHBIC J0KA3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpATh HauOoJee MNOAXOMSIMMNA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (HOpPMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSATENbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPEIOJIOKEHNUS O €TO PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKaTHBHBIE YHMBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHA:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHBIN Pe3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNiora, OOHApY>KMBAaTh pa3lIMyue M CXOJCTBO MO3UIIUNA, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y WHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHHUSI HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO peleHuss ¢ y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTHYECKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aa4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyuenus B 8 kjacce oOyYarOmIuiics MOJYYHUT CIICTYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, HX JIJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU NP PELIEHUH T€OMETPUUECKHX 3a/au.

[TpuMeHATh CBOMCTBA TOUKHM NEPECEUEHMs MEIUAaH TPEyroybHHKa (LEHTpa
Macc) B PEIICHNH 3a/1ay.

BnaneTe MoHsATHEM CpeqHEH JMHUU TPEYTrOJIbHUKA U TPAalelHH, PUMEHSTh
UX CBOICTBa IpH pPEIICHUU TeoMEeTpuueckux 3anad. llomp3oBaThCcsi Teopemoi
daneca 1 TEOPEMOH O MPOMOPLUOHAIBHBIX OTPE3KaX, IPUMEHSATh UX JUIsl PELICHHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsATh npu3HaKu MOA00US TPEYTOJIBHUKOB B PEIIEHUU F€OMETPUUECKUX
3ajay.

[Tonb3oBatbes Teopemoit [ludaropa ans pelieHuss TE€OMETPUUYECKUX U
IpakTUYecKux 3anad. CTpPOUTh MaTEMaTHYECKYyI0 MOJEIb B IMPAKTHYECKHUX
3a/layax, CaMOCTOSITENIbHO JENIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE JIUHBI.

Brnagete DOHATHSMU CHHYyca, KOCHMHYCa M TaHITE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl 3TUMH MOHSTHIMU ISl PELICHUS
IIPaKTUYECKUX 3a7a4.

Bbruncnsate (pa3nuyHbiMU crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IJIOLIaN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysCh, TIA€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh MOy4eHHbIE YMEHUS B IPAKTUYECKHX 3a/1ayax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIia, MCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKYIUMH) U yIiie MEeXKIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JIJIS 3a/1a4 PEANIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TpPUMEHEHUEM TMOA00US W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
N bu6mmoreka [IOK
1 4 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3KAX, MOA00HBIE 15 1 bubmmorexa LIOK
POTIOPHL P » 1OA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Tnomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
eyt I P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
I1 4 1
y OBTOpEHHE, 000DLICHHE SHAHIL https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoxka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

[Tapannenorpamm, ero Npu3Haku U CBOMCTBA

[Tapannenorpamm, ero mpu3Haku U CBOWCTBA

[Tapannenorpamm, €ero NprU3HaKu U CBOKMCTBA

YacTtHble ciy4yan mapaiesorpaMMoB
(MpsAAMOYTOJILHUK, pOMO, KBaJIpar), UX
IIPU3HAKU U CBOMCTBA
YacTtHble ciy4yan mapaiesorpaMMoB
(MpsAAMOYTOJILHUK, pOMO, KBaJIpar), UX
MPU3HAKU U CBOWCTBA

YacTHbIe ciTyyan apauieIorpaMMoB
(MpsIMOYTOJILHUK, POMO, KBaJpaT), UX
NPU3HAKH U CBOMCTBA

Tpanenus

PaBHOOOKAS 1 pAMOYTOJIbHAsA Tpareuuu

10

PaBHOOOKas 1 IpsAIMOYTOJIbHAS TPANELIUU

Merton YABOCHU MCJINAHBI

11

12

13

[leHTpanbHas CUMMETPUS

Bxonnoit koHTposb. KoHTposibHas pabora
1o TeMe "YeTbIpEXyroapHUKN"

Teopema daneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KaX

e




14 CpenHsist TMHUS TPEyrojbHUKA 1

15 CpenHsist TUHUS TPEYroJIbHUKA 1

16 Tpanenus, e€ cpenHss IMHAA 1

17 Tpaneuus, e€ cpeaHssa JINHUA 1

18 [TponoprinoHanbHBIE OTPE3KH 1

19 [IponoprroHanbHbIE OTPE3KH 1

20 LleHTp Macc B TpeyroJbHHUKE 1

21 [ToroOHBIE TPEYTOTBHUKH 1

22 Tpu npusHaka nogo0us TPEYTroJIbHUKOB 1

23 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1

24 Tpu npusHaka nogo0us TPEYTroJIbHUKOB 1

25 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1

26 [TpuMeHeHne nog00Ms IPU PEeLICHUN 1
NPaKTUYECKUX 3a/1a4

97 KonrtponsHas padora no reme "[lo1o0HbIE 1
TPEYroJabHUKN"

28 CBoiicTBa TIIOmaae TeOMETPHUECKUX 1
$uryp

29 DopMyIibl IS TUIOIAAN TPEYTrOJIbHUKA, 1
napasenorpaMmma

30 DopMyITBI TS TUTOIIAAHN TPEYTOJIFHUKA, 1
napajenorpaMmma

31 DopMyITBl TS TUTOIIAAHN TPEYTOJIFHUKA, 1
napayienorpaMmma

39 DopMyIibl JUIs TUIOIAAN TPEYTOJIbHUKA, 1
napasenorpaMmma

33 DopMyITBl TS TUTOIIAAH TPEYTOJIFHUKA, 1




napaJuienorpaMmma

34 Brrumnciienue miomnanaei CaoxKHbIX GUryp 1
35 [Mnomamu duryp Ha kieT4aroit oymare 1
36 [Tnomaau moxoOHBIX Guryp 1
37 [Tnomaau mogoOHBIX HUryp 1
38 3agauu ¢ MPaKTHUYECKUM COJIEPKaHHEM 1
39 3a1aun ¢ IPaKTUYECKUM COCPKaHUEM 1
40 Pemenne 3a1a4 ¢ nOMOILIBIO METO1A 1
BCIIOMOT'aTEJIbHOM IIJIOMIATN
41 [TonyronoBoit KoHTpOab. KOHTpObHASA 1
pabora o Teme "Ilmomanp"
42 Teopema [Iudaropa u e€ npumeneHme 1
43 Teopema [Tudaropa u e€ npumeHeHMUE 1
44 Teopema [Iudaropa u e€ npuMeHeHHE 1
45 Teopema [Tudaropa u e€ npumMeHenue 1
46 Teopema [Iudaropa u e€ npumeHeHue 1
OrnpezenieHre TPUTOHOMETPUIECKUX
(GYHKIUH OCTPOTO yrita mpSMOYTOJIBHOTO
47 TPEYrOJIbHUKA, TPUTOHOMETPUYECKHUE 1
COOTHOILIEHUS B IPSIMOYTOJIbHOM
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO 1
51 KonTtponbHas pabora o Teme "Teopema 1
[Mugaropa u Hayana TpuroHomMeTpuu"
52 BnucanHble ¥ IEHTpaIbHBIE YIUIBI, YIOJI 1




MEXy KacaTeJIbHOW U XOpAOoU

Brivcannbie 1 ieHTpaIbHbBIE YIIIbI, YTOJ

>3 MEXy KacaTeJIbHOW U XOpAOoU

54 Brivcannbie 1 ieHTpaIbHbBIE YIIIbI, YTOJ
MEXK]1y KacaTeJIbHOU U XOPA0U

55 VYTIbl MEXAY XOpIaMHU U CEKYLTUMU

56 VYTIIbI MEXTY XOpJaMU U CEKYIIUMH
Bnucannble u onycaHHbIe

S7 YEeTBIPEXYTOJIBHUKH, UX NIPU3HAKH U
CBOMCTBa
Bnucannble u onycaHHbIe

58 YeTHIPEXYTOJILHUKH, UX MIPU3HAKH U
CBOMCTBA
Bnucannble u onricaHHbIe

59 YeTHIPEXYTOJILHUKH, UX MIPU3HAKH U
CBOMCTBA
[TpruMeHeHnEe CBONCTB BIMCAHHBIX U

60 OTHCAHHBIX YETHIPEXYTOILHUKOB MTPU
pELIEHNN TEOMETPUYECKUX 3a/1a4
IIprmeHeHre CBOMCTB BIIUCAHHBIX U

61 OTHCAHHBIX YETHIPEXYTOILHUKOB MTPU
pELIEHNN TEOMETPUYECKUX 3a/1a4

62 B3anmMHOe pacnionoxeHue 1Byx
OKpPYKHOCTEH, 001111e KacaTeIbHbIE

63 Kacanue oxpyxHocTen
KonTtponbnas padota mo Teme "Yriasl B

64 OKpYXKHOCTH. BricaHHble U OnMcaHHbBIE

YEThIPEXYTOJbHUKN"




IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB

65 KypcoB 7 1 8 Kj1accoB, 00001IeHne 3HAHU I L
66 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUT
67 [TpomexyTouHasi aTTecTalus. 1

KonTponbnas pabora
68 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB 1
KypcoB 7 1 8 Kj1accoB, 000011eHne 3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

6.2

Pacrnio3naBate OCHOBHBIC BUbI tICTI:'IpéXerJ'H:'HI/IKOB;. Hnx 5JICMCHTHI,
MOJIL30BATHCS MX CBOMCTBAMH IIpU pCHICHUN I'COMCTPUUCCKHX 3aJa4d
HpI/IMCHSITI) CBOIMCTBA TOYKH nepeceucHss MEeaAuaH TpPCyrojJlbHHUKa

(1IeHTpa Macc) B peIICHUH 3a1a4

6.3

6.4

Brnagers noHsTHEM cpeaHEN JMHMM TPEYrojibHUKAa MW Tpaleuuu,
NPUMEHITh HX CBOICTBa IpH pPEIIEHUHM TIEOMETPUUYECKHX 3ajad.
[Tons3oBatbest Teopemoit Paneca U TEOPEMON O MPONOPLUUOHATBHBIX

OTpE3Kax, MPUMCHATL UX JIA PCIICHUSA NPAKTUYCCKUX 3a1a4

[IpumeHsATh NOpU3HAKK MOAOOUS  TPEYrOJIbHUKOB B  PELIEHUU

TCOMCTPHUYICCKUX 3aaaY

6.5

[Tonb3oBatbes Teopemoit [Indaropa i pemieHns reoOMeTpUUecKux 1
pakTU4ecKuX 3anad. CTpouTh MaTEMAaTHUYECKYyK0 MOJEIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIBHO O€JIaTbhb qeprém 1 HAXOOUuThb

COOTBCTCTBYIOIHC TJIMHBI

6.6

Bragers noHATHSMH CHUHYyCAa, KOCHMHYCAa M TaHI€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroyibHUKA. 1l0JIb30BaThCA 3THUMH TMOHATHIMHU

IJId PCIICHUS IMTPAKTUYCCKUX 3aaaYd

6.7

6.8

Bbruucnare (pa3nuyHbIME  CIIOcOOaMH) IUIOINAAb TPEYrojJbHUKA U
IUIOUIAAM  MHOTOYTOJBHBIX (Guryp (mosb3ysch, TIJe HEOO0XOAMMO,
KaJIbKYJIATOpOM). IIpUMEHATh MOny4eHHbIE YyMEHUS B IPAKTHUECKHUX

3a7a4ax

BnageTs MOHATUAMHU BIMCAHHOTO U LIEHTPAJIIBHOTO YIUIA, UCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIJax, yriax MeXAy XOpAaMu (CEeKyIIUMH) U
yriae MEXIy KacaTelbHOW M XOPIOH NpPU PEUICHHMH I€OMETPHUYECKHX

3aga4

6.9

BJ'IaI[CTB IIOHATUEM OIIMCAaHHOI'O IICTBI];)éXerJ'IBHI/II(a, IPUMCHSTH




CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA MIPU PEIICHUH 3aa4

6.10

HpI/IMeHHTB IIOJIYYCHHBIC 3HaHHUA Ha IPaKTUKE —  CTPOUTH
MaATCMaTU4YCCKUEC MOACIN JId 3aaad peaHBHOfI JKU3HU U IPOBOJUTH
COOTBETCTBYIOIIME  BBIYUCICHUA C IIPUMCHCHUEM HO,Z[O6I/I$I u

TPUTOHOMETPHH (TIOJIB3YSICh, T HEOOXOAUMO, KATBKYISTOPOM)

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHMS

6 I'eomerpus

6.1 YerbipéxyronpHuku. [lapamienorpamm, ero npu3sHaku U CBOWCTBa

6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, UX IPU3HAKH U CBOUCTBA

6.3 Tpaneuus, paBHOOOKas Tpanenus, e€ cBoicTBa U npusHaku. [IpsmoyroiabHas
' Tpanenus

6.4 Meron yasoenus Menuansbl. LlenTpansHas cummerpus. Teopema daieca u
' TeopemMa O MPONOPLUUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyroiabHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa

6. [Tonobue TtpeyronbHUKOB, Kod(p¢uuueHT mnoaodus. IlpusHaku nogodus
' TpeyroibHUKOB. [IprMeHeHre nogo0us Npy peleHnH NPaKTUIECKUX 3a/1a4

6.7 @opmynel A7 IUIOIIAAM  TPEyrojbHHKA, NapajuiesorpamMmma, pomba u
' Tpaneuuu

6.8 CpoiicTBa miomazeil reomerpuueckux ¢uryp. OTHomIeHHe TUIOIAaei
- oJI0OHBIX pUryp

6. Brruncnenue miomaneii TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTON
' Oymare

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

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIVIa NPSMOYTOJBHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  [pUIOHOMETPUYECKHE
¢dbyakuum yrios B 30°, 45° u 60°
6.12 Brnucannesie W 1EHTpadbHBIE YIUIBI, YrOJI MEXIy KacaTelbHOW W XOPAOM.

VYIubl MeXAYy XOpJAaMU U CEKYILIUMHU




6.13 Bnmcannbie u onrcaHHbBIE YETHIPEX YTOIBHUKHI

6.14 B3anmHoe pacrnonoxkeHue IByX OKpyxHocTel. KacaHnue OKpyKHOCTEH.

OOmre KacaTenbHbIE K IBYM OKPYKHOCTSIM




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBINH rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduueckoe MpeicTaBIeHue MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMA: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BBICKA3bIBaHHUA, TPHUBOAUTH IIPUMEPBI W KOHTPIPHUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsITUYHasl Ipo0b, CTAaHIAPTHBIA BUJ YMCIIA, PAallMOHAJIBHOE YUCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpsA04YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
NpSIMOM, OKPYIJISATh YHUCIA; yYMEHHE JelaThb MNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LEJNBIM IOKAa3aTEIEM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OoJbIlle €AWHMITBI, YMEHHE BBIMOJIHATH pacd€Tsl 1O ¢dopmMmysam,
npeoOpa3oBaHus IENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHUI C KOpPHSAMHM, Pa3j0KEHHE MHOIOUYIEHAa HAa MHOXKUTEIH, B
TOM 4HCIIE C UCHOIb30BaHUEM (OpMYyT pa3HOCTH KBAApPaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHECHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Ul M300paKEHUS pEIICHH

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK GYHKIMU, HYIIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTuuHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAQUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a/ad U3 JPYTUx
y4eOHBIX TPEJIMETOB W PEAIbHOW JKM3HHM, YyMEHHE BBIpAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BeTUIMHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelIeHuH 3a/1ay, B TOM YHCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE HAa MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPaBJICHUS JIUYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHIO 3aJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEAPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIbHHUK, KBaJapar, Tpamnemus;
OKPY>KHOCTh, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, mo00HbIE TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIHEHO
TOYKM M TNPSAMOW; YMEHUE DPACIO3HAaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KaroIIeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; yMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
MHCTPYMEHTOB M JJICKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITUCAHUTIO

13

YMenue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs — CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI I MPEICTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

14

YMeHHe OmnepupoBaTh IMOHATHUSMH: CTOJOHUKOBBIE M  KPYTOBBIC
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJIbllIce W HAaWMEHbIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBATH M  NPeoOpPa3OBBIBATH




15

16

uH(popManno, MPEACTaBIEHHYI0 B TalOiauIax M Ha Jguarpammax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (BJIEMEHTApHBIA HCXOM)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO TMepedopa M C HUCHOJIb30BAHUEM
MpaBWjia YMHOXKEHHS; YMEHHE OLEHHMBATh BEPOATHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTE€MaTHKU KaK HAYKH, IPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH, OECKOHEUHbIE
' MePUOIUYECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palHoOHATbHBIMU
- YyHuClIaMu

14 JeiictButenpubie yncna. ApupMETHYECKHE OINepaluud ¢ JACHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”E ApudmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHHU. HevictBuss ¢
- apupMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHHUs. CHCTEMBl M COBOKYMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBble MOCIE10BATENBHOCTH

4.1 ITocmemoBaTeIbHOCTH, CITOCOOBI 3aJaHKs TIOCIIEI0BATCILHOCTEH

4.2 Apudmerndeckass W reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BETMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. ['eometpusi: 7-9 kinaccel: 6a3oBbiii ypoBeHb/ Atanacss JI.C.,
byry3oB B.®., Kanomues C.b. u ap., AO «M3gatensctBO «IIpocBeiieHne.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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