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HOACHUTEJIBHAS 3AIIUCKA
Pabouas mporpaMMa 1o MaTeMaTUKe s OOy4YaroIUXCs C 3aJeprKKOU

ncuxuyeckoro pasputus (mamee — 3I[IP) Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHus TOATOTOBIEHa Ha ocHOBe denepanbHOrO0 TrocygapCTBEHHOTO
0o0pa3oBaTeILHOTO CTaHAapTa OCHOBHOro ob6Omiero oOpaszoBanusi (IIpuxkas
Munnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM toctuniu Poccuiickoit @enepauuu 05.07.2021 r., per. HOMEp
64101) (mamee — DPI'OC OO0OO), denepanbHOM aqaANTUPOBAHHONW OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHMsi 0OyYarOMIMXCS C
3ajiepkkoi mcuxuyeckoro pazButus (ganee — AOOIT OOO 3I1P), ®denepanbHoit
paboueil mporpaMMbl OCHOBHOTO  OOIIEro o0pa3oBaHUs 1O  MPEIMETY
«Maremartukay, DenepanbHoil oOpa3zoBarenbHOM mnporpammel, denepanbHO
porpaMMbl BOCIIUTAHHS, C YYETOM PACHpPEACICHHBIX MO KJaccaM MPOBEPSIEMbIX
TpeOOBaHUI K  pe3yJibTaTaM  OCBOCHHMS  AJANTUPOBAHHOW  OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHMsi 00YyYarOMIUXCA C
3aJIepKKOM TCUXWYECKOTO pa3BUTUA. B paboueilt mporpaMme ydTeHBl HAEU U
nosioxkenust KoHneniuu pa3sutus MmaTeMaTHdeckoro oopa3oBanus B Poccuiickoit
denepanum.

O61mas xapakTepucTUKA yueOHOro npeamera «MareMmaTuka

YueOHupiii mpenmer «MaremaTuka» BXOIUT B TMPEIMETHYH 00JacTh
«Matematuka u uHpopmaTukay. OH CIOCOOCTBYET Pa3BUTHUIO BBIYHUCIUTEIBHOU
KYJbTYpPhl W JIOTUYECKOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHHS I10JIb30BATHCS
AITOPUTMaMH, a TaK)Ke MPUOOPETCHUIO NMPAKTHUYSCKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOM >ku3HU oOydarommxcs ¢ 3[IP. YyeOublii mpenmer pas3BuBaeT
MBIIIUICHUE, MPOCTPAHCTBEHHOE BOOOpakeHWE, (PYHKIIMOHAIBHYIO TPAaMOTHOCTb,
YMEHHS  BOCIPHHUMATh W  KPUTHUYCCKH  aHAJU3HPOBaTh  HMHOOPMAIHIO,
MPEACTABICHHYIO B Pa3IUIHBIX (popMax.

OOydeHne MaTeMaTHKe JTaéT BO3MOXKHOCTH Pa3BUBATh Yy OOYYAIONIUXCS C
3[IP TouYHyI0, panMOHAIBHYIO H HHPOPMATUBHYIO peYb, yMCHHE OTOHMPATH
HanOosee MOAXOAAIINE S3bIKOBBIC, CHMBOJIMYECKHE, rpad)MuecKue CpeACcTBa s
BBIPKEHHUS CYXKICHHUM U HATJISITHOTO UX MPECTaBICHUA.

HeoOxoaumMbIM KOMIIOHEHTOM OOIIIEH KYJITYPhl B COBPEMEHHOM TOJIKOBAHUH
SIBIISIETCA  OOIllee 3HAKOMCTBO C METOJAMH IIO3HAHUSA JECHCTBUTEIIHLHOCTH,



MPEJICTABICHUE O MPEAMETE M METOJAaX MATEMATHKH, WX OTJIMYUNA OT METOJOB
JIPYTUX €CTECTBEHHBIX M TyMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHHS
MaTeMaTUKU [Jid PELICHUs] HAyYHBIX M NPUKIAAHBIX 3a7ad. Takum oOpaszom,
MareMaTH4eckoe oOpa3oBaHUE BHOCUT CBOMl BKJIaJ B (opMupoBaHue o0O1IeH
KYJIbTYpBI YEJIOBEKA.

N3ydeHne maTeMaTHKd TaKXe CIIOCOOCTBYET 3CTETHUUYECKOMY BOCIUTAHUIO
YEeJI0BEKa, MOHUMAHUIO KPACOThl M M3AIIECTBA MATEMAaTUYECKUX PACCYKIACHUM,
BOCIIPUATHIO TEOMETPUYECKUX (DOPM, YCBOCHUIO UAEU CUMMETPUH.

[Iporpamma otpaxkaet cojepkaHue oOyudeHus: mpeametry «MaremaTukay ¢
y4eToOM O0COOBbIX oOpa3oBaTelbHBIX MoTpedHOocTel oOyvatonuxcs ¢ 3IIP.
OBnanenue ydeOHbIM mpeaMeToM «MaTteMaTuka» MPeCTaBlIsSeT OMpeAeTICHHYIO
cinoxkHoctTh s yuyanuxcsi ¢ 3[1P. ¥V oOyuatonuxcst ¢ 3I1P Hanbosnee BhIpakeHbI
OTCTaBaHUSI B Pa3BUTUM CJIIOBECHO-JIOTHYECKUX (OPM MBIIUICHUS, TOITOMY
a0CTpaKTHBIE U OTBJICUCHHBIC KATETOPUHN UM TPYIHOJOCTYIHBI. B ToXe BpeMs npu
CIIeIUAJIbBHOM OOY4YeHUHU 00YyUYaroIIUecss MOTYT BBITIOIHATh 3aJJaHUS 110 AJITOPUTMY.
OHM BOCHIPUMMYHKBBI K TOMOIIM, MOTYT BBIIOJHUTH NMEPEHOC HA aHAJIOTUYHOE
3a/laHUE YCBOEGHHOrO crioco0a pemieHus. CHUXEHUE PA3BUTHS MBICITUTEIBHBIX
omepanuii M 3aMEIJICHHOE CTAHOBJIIEHUE JIOTMYECKUX JEHUCTBUN MPUBOIAT K
HEJOCTaTOYHOM  OCMBICIEHHOCTH  COBEpPIIAEMBIX  y4eOHBIX  JeHCTBUU. VY
oOydJaromuxcs 3aTpPyJHEHbl CYETHBIC BBIUMCICHUS, MPOU3BOAMMBIE B yme. B
NUCbMEHHBIX BBIUHMCICHHUSIX OHM MOTYT MPOIMYCKAaTh OJMH U3 HPOMEKYTOUHBIX
maroB. [lpu pabore ¢ YMCIOBBIMU BBIPAXKEHHUSIMH, BBIYUCICHHEM HMX 3HAYCHUS
MOTYT HE YyACpPXKHBaTh IPABUIBbHBIA MOpSAOK AcucTBUi. [lpu ympomieHuw,
npeoOpa3oBaHuu BbIpakeHui ydamwmecs ¢ 3[IP He MoryT caMoCTOSITENbHO
MPUHATH PEIICHUE O MOCIEIOBATEIIBHOCTH BBITIOJHEHUS AEUCTBUI. KOHKpPETHOCTH
MBIIUICHHUS] OCJIOKHSIET YCBOEHHS HAaBbIKa PEUICHUS YPaBHEHUM, HEPAaBEHCTB,
CUCTEMBI ypaBHEHUN. M Mano10CcTynIHO COBEpIIEHUE 0OPATUMBIX ONIEPAIUK.

Huskuii  ypoBeHb pa3BUTHS JIOTMYECKUX OINEpaluid, HEIOCTaTOYHAs
00O0OIIIEHHOCTh MBINUICHUS 3aTPYIHSAIOT HW3y4eHHE TeMbl «DYHKIUU»: TpH
onpenieneHny  (PYyHKIIMOHAIBHOW 3aBUCUMOCTH, TPHU OIMUCAHUU T'paPuIecKoit
CUTyallud, WCIOJb3ysd TEOMETPUYECKUN, anredpandeckuii, (QyHKIIMOHATBHBIN
a3blkd. Hepenko yuvamiuecss He BUIAT Pa3HULIBI MEXAY OOJACThbIO ONMpEAeIeHUs
GbyHKIIMU 1 00JaCTHIO 3HAYCHUM.

Pemenue 3amad conmpsikeHO ¢ TPYAHOCTAMHU OGOPMIICHUST KPATKOW 3aIvCH,
MPOBEICHUS  aHAJIM3a  yCJIOBUS  3aJa4d,  BBIACIECHUS  CYLIECTBEHHOTIO.
OOyuatomuecs c¢ 3IIP 3atpyaHsaioTcs chenath yMO3akKIOYeHHE OT OOIIero K
YaCTHOMY, HEPEJIKO BBIOMPAIOT HEpalMOHAJIbHBIE CIOCOOBI PEIICHUs, WHOTIa
OTPaHUYUBAIOTCSI MAHUITYJISIIUAMU C YUCIAMHU.



[Ipy wu3yuyeHum reomeTpuueckoro wmarepuana oOydaromuecs ¢ 3IIP
CTAJKUBAIOTCS C  TPYAHOCTBbIO  JeNaTh JIOTUYECKUE  BBIBOABI, CTPOUTH
nocjeaAoBaTeNibHbIe paccykaeHus. HenpouHble 3HaHHMS OCHOBHBIX TEOpPEM
F€OMETPUM TPUBOJUT K OIIMOKaM B PEIICHUHM TEOMETPUUECKUX 3ajad.
OO6yuaronuecs MOTyT TOJAMEHUTH POpMYJITy, HEMTPABUWIBHO MPUMEHUTH TeopeMy. K
CEephE3HBIM OIIMOKaM B pEHICHUM 3a7ad TPUBOASAT HEJOCTATOUYHO pPa3BUTHIC
MIPOCTPAHCTBEHHBIC MpeCTaBlIeHUs. VM CII0KHO BBITIOJHUTH YEPTEK K YCIOBHIO,
B MUCHbMEHHBIX pa00TaX OHU HE MOTYT MIPUBECTH OOBSICHEHUE K UEPTEKY.

TouHOCTh 3amOMUHAHUST U BOCIPOU3BEICHHS y4eOHOro MaTepuaia
CHWIKEHBI T0 MPUYMHE CIa00CTH MHECTUYECKOM JeATeNbHOCTH, CYXKEeHUsI 00bema
namsati. OOydaronumest ¢ 3[IP TpeOyeTcs Oosibllie BpeMEHM Ha 3aKpEIUICHHE
Marepuasa, akTyalu3alus 3HaHUH 10 Orope MpU BOCTIPOU3BEICHUH.

Jlns  mpeomoneHus TPYAHOCTEM B W3YyUYCHMH Y4eOHOro mpeaMera
«Marematuka» HeoOxoaWMa ajanTanus oO0beMa U XapakTepa y4eOHOro
Marepuajga K I03HaBaTeILHBIM BO3MOXHOCTsM ydyammxcs ¢ 3I[IP. Cnemyer
y4eOHBI Marepuana MPENoJHOCUTh HEOOJBITUMU TOPIUIMH, YCIOXKHSS €ro
MOCTENIEHHO, HM3BICKMBATh CIIOCOOBI aJamnTalliu TPYIHBIX 3aJaHWl, HEKOTOPHIC
TEMBbl JaBaTh KAaK O3HAKOMUTEJIBHBIE; HWCKIKOYaTh OTHAEJIbHBIE TpPYIHbIE
JI0Ka3aTeNbCTBA; TEOPETUYECKUN MaTepHuall PEeKOMEHIYETCS M3y4yaTb B IPOLECCE
NPaKTUYECKON JIEATENIBHOCTH 10 pelieHut0 3agady. OpraHnyeckoe €eIUHCTBO
IPaKTUYECKOM M YMCTBEHHOM NESTEIBHOCTH YYaIIUXCA HA YPOKax MaTeMaTUKH
CIIOCOOCTBYIOT ~ MPOYHOMY M CO3HATEJIbHOMY  YCBOGHHUIO  0a3HMCHBIX
MAaTEMATUUYECKUX 3HAHUN U YMECHUM.

Hean u 3agaun n3yvyeHusi yueOHoro npeamera «VMaremaTuka»

[TpuopureTHBIME Yyeramu 00y4eHHUsS] MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

* (GopMupOBaHHE IIEHTPAIBHBIX MATEMATUYECKUX MOHATUH (UHCIIO, BEIMUMHA,
reoMeTpudeckass  (Qurypa, TepeMeHHas, BEpOSTHOCTb,  (DyHKIHS),
00ecCIreunBaoIuX MPEEeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATUYECKOTO
oOpazoBanus obyuatomtuxcs ¢ 311P;

* noaBeaeHue oOydarouuxcsi ¢ 3[IP Ha pocTymHOM [Jii HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MATEMATUKU U OKPYXKAIOIIEro MUpa, OHUMAaHUE
MaTEeMAaTHKU KaK 4aCcTU OOIIEeH KyJIbTypbl YEIOBEUYECTBA;

" pa3BUTHE WHTEIUICKTYaTbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00YyUYarOImUXCs ¢
3I1P, mno3HaBaTeNbHONW  AKTUBHOCTH,  MCCJIEIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTU MBIIUIEHUS, UHTEpECa K U3YUYEHUIO MAaTEMATHUKU;

* (GopmupoBanue GyHKIIMOHATHHOW MATEeMATHYECKOW TPAMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBICHUS MAaTEMaTUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX JKU3HECHHBIX CUTyalUsX U MPU U3YyUYECHUH



IpPYrux  y4eOHBIX  TPEAMETOB,  MPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh MX HA SI3bIKE MAaTEMAaTHKU U CO3[aBaTh
MaTeMaTU4YeCKUE MOJIENH, TPUMEHSITh OCBOCHHBIN MaTeMaTUYEeCKUN anmnapat
JUISL pEelIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ]lay, WHTEPHIPETUPOBATh U
OLICHUBATH MOJYYECHHbBIE PE3YIbTATHI.

JlocTrkeHue 3TUX 1esei 0OecrieunBaeTcsl pelIeHUEM CIEIYIOIINX 3a0ay.

» dopmupoBath y oOyuaromuxcs ¢ 3[IP HaBblku yueOHO-TIO3HABATEIbHOU
NEeSATENbHOCTU: IUJIAaHUPOBaHUE pabOThl, MOMCK pPAlMOHAJBHBIX IyTEH ee
BBIIIOJIHEHUS, OCYILIECTBIEHUS CAMOKOHTPOJIS;

" CcrocoOCTBOBATh MHTEIUIEKTYAIbHOMY Ppa3BUTHIO, (DOpMUPOBATH KadecTBa,
HEOOXOJMMbIE YEJIOBEKY JUIsl TOJHOLEHHOM JKM3HU B COBPEMEHHOM
oOIIecTBe, CBOMCTBEHHbIE MAaTEMAaTHYECKOW JEeATEIbHOCTU: SCHOCTU U
TOYHOCTH  MBICIH, MHTYUIIMH, TPOCTPAHCTBEHHBIX MPEJACTABICHUN,
CIIOCOOHOCTH K MPEOAOJICHUIO TPYTHOCTEMH;

* ¢hopMuUpOBaTh KIOYEBbIE KOMIIETEHIIUM YYalIUXCA B paMKaxX MPEIMETHOU
obnactu «MareMaTruka 1 UHPOpPMATUKAY;

" pa3BHUBATh MOHATUHHOE MbIIIJIeHUs o0yuaromuxcs ¢ 311P;

" OCYIIECTBISATh KOPPEKIMIO IMO3HABATENBbHBIX MPOIECCOB O0YYAIOUIUXCS C
311P, HeoOX0AMMBIX ISl OCBOCHHSI TPOrPAMMHOT0 MaTepHraia mo y4eOHOMY
IpENMETY;

" [peaycMaTpuBaTh  BO3MOXKHOCTH  KOMIIEHCAllMM  00Opa3oBaTEIbHBIX
Ne(UIUTOB B OCBOCHUHU MPEIUIECTBYIONIETO MPOrpaMMHOI0 MaTepHaia y
oOyuaromuxcs ¢ 3[1P u HegocTaTKOB B MX MaTEMAaTUYECKOM Pa3BUTHH,

* chopMUPOBATH YCTOMYUBBIA HHTEPEC YUALTUXCS K TIPEAMETY;

" BBISABJIATH U Pa3BUBATh MAaTEMATUYECKHE U TBOPUECKUE CTIOCOOHOCTH.
OcHOBHBIE IMHUU COJEPKaHUS Kypca MaTeMaTuku B 59 kiaccax: «Hucna u

BBIUHCIICHUS», «Anredpa» («AnreOpandeckue BBIPAXKEHUSN», «YPaBHCHHS U
HepaBeHCTBa»), «Dyukuum», «['eomerpusi» («I'eomerpuueckue GUTYpbl U HX
cBolcTBay, «lM3MepeHHMe TeOMETPUUYECKUX BEJIHYHUH»), «BeposiTHOCTh U
CTaTUCTHKaY». JlaHHbIE TUHUU Pa3BUBAIOTCS MapaJUIeNbHO, KaXK/J1asi B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBUCHMO OJHA OT JIPYroil, a B TECHOM
KOHTAaKT€ WU B3aumojencTBuu. Kpome »3Toro, ux o0O0beAMHSET JOruyeckas
COCTaBJISIONIAs, TPAJULIUOHHO NPUCYIIAasi MaTEMaTUKE M MPOHU3BIBAIOIIAS BCE
MaTeMaTH4eCKUe Kypcbl U cojepxkarenbHble JUHUM. CPopMyaupoBaHHOE B
denepanbHOM IOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHIaPTE OCHOBHOI'O OOIIEro
oOpa3zoBaHus TpeOOBaHME «yMETh OIMEPUPOBATH TOHIATHSAMHU: OIpEIeIeHNuE,
aKcroma, Teopema, J0Ka3aTeabCTBO; YMEHHUE PacliO3HABaTh UCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U



OTpUIIAHUSI BBICKA3BIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (OpMHpPOBAHHE
JOTUYECKUX YMEHUW pachpenenseTcss Mo BCeM rojaaM OOy4YeHHs Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

Copnepxxanue 00pa30BaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3ylbTaTaM
ocBoeHus I[lpumepHoit pabouelt mnporpaMmsbl, pacHpeneia€HHbIM IO TroAam
o0y4eHusi, CTPYKTYPUPOBAHO TaKuM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIMIHAIBHBIM BOIpOocaM oOyuaromuecs: oOpamaiuch HEOAHOKPATHO, YTOOBI
OBJIQJICHUE MATEeMAaTUYECKUMH TIOHSATHUSAMH UM HaBBIKAMU  OCYIIECTBISIIOCH
HOCNeIOBaTeIbHO U TOCTYHaTeNbHO, C  coOdIOAeHUEM  NPUHIIMIA
IPEEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAJINCh B OOLIYI0 CHUCTEMY
MaTeMaTUYeCKUX npejcrapieHuit ooyyatomuxcs ¢ 311P, pacuupsis u yrioyOnsis e€,
oOpa3ysi IpOYHbIE MHOXKECTBEHHbIE CBs3U. OOIIMe Lenu H3y4eHHs Yy4eOHOTro
npenmera «Marematuka» mpenactasieHbl B [IpumepHoit paboueil mporpamme
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

Oco0ennocTu oTOOpa M aganTanMM yY4eOHOro MarTepuaja 1o
MaTeMaTHKe

OOyuenue ydeOHOMY mpenMery «MaTemaTHKa» CTPOUTCS HA CO3JAaHHUU
ONTUMAJIBHBIX YCIOBUM JJI1 YCBOGHHUSI ITPOTPAMMHOT0 MaTepuaia 00y4aroliuMucs
c 3IIP. bonbmoe BHUMaHUE yaenseTcs oOTOOpYy ydeOHOro Marepuana B
COOTBETCTBHM C TMPUHILHUIIOM JOCTYIMHOCTH TPHU COXPaHEHHH OO0IIero 6a3zoBOro
YPOBHSI, KOTOPBIM JOJIKEH MO COAEP>KAHUIO U 00BbEMY OBITh aIallTUPOBAHHBIM J1JIS
oOyuvaromuxcsa ¢ 3[IP B cooTBeTcTBUM € UX 0COOBIMH 00pa3oBaTEIbHBIMU
norpedHocTaMu. CrieqyeT 00JerduTh OBIAJCHUE MATEpUATIOM OOYYarOIIMMUCS C
3IIP mocpeacTBOM €ro AETAIbHOTO OOBSICHEHHS C CUCTEMATHYECKHUM IMOBTOPOM,
MHOTOKPaTHOM TPEHUPOBKM B NPUMEHEHHHM 3HAHUM, WCHOJb3Yys MPUEMBI
aKTyaJln3anuu (BU3yalibHasi oropa, naMmsTka).

[IpumepHass mporpamMma  OpeayCMAaTpUBAaE€T  BHECEHHME  HEKOTOPBIX
W3MCHEHHUI: yMEHBIICHHE O00beMa TEOPETUYECKUX CBEJACHUM, BBIHECCHHE
OTIEIBHBIX TEM WM TMENIbIX pa3feloB B MaTepuaibl JJisi  0030pHOTO,
03HAKOMUTEIBHOTO U3yUEHHUS.

N3menenus nporpammbl B 5-9 kiaccax

Anzeopa

B o3HakoMUTENbHOM IUIaHE PEKOMEHIYETCS HU3y4aTh CIEAYIOIIUE TEMBbI:
«ppanmoHanbHbie qyuca. JlelicTBUTENBHBIE YyucIa, «CpaBHeHHE
JCHCTBUTENBHBIX YHCEN, apu(METHUeCKHe JCUCTBUS C JEeHCTBUTEIHHBIMH
yuciammy», «HaxoxaeHue mNpUONMIKEHHBIX 3HAYEHU KBAaJAPATHOTO KOPHS,
«Teopema Buera», «PemieHuss ypaBHEHHM TpEeTbe MW YETBEPTOM CTENEHEN

Pa3NoKEHHEM Ha MHOXHTEIN», «DYHKIMA y =VX U ee rpadux», «[TorpemnocTs 1



TOYHOCTh TPHUOIKEHUs», «UeTHple u HeueTHble (QyHKUUN», «DyHKOHS y=x"»,
«DyHKMa y= ax?, ee rpaduK U cBolicTa. I'paduku QyHkumii y= ax® + n u y=a(x-
M)?, «YpaBHEHHE C ABYMs NIEPEMEHHBIMH M €ro rpaduk», «'padudeckuii crocod
pElIeHHs] CHCTEMbl ypaBHEHMi», «VI300paxkeHue YIeHOB apupMeTHUecKol u
FEOMETPUUYECKOU IMTPOrPECCUM TOUKAMHU HAa KOOPAWHATHOM IUIOCKOCTHU. JIMHENHBIN
Y SKCHOHEHIMAIBHBIN pOCT. CI0KHBIE IPOLEHTHI».

CrenyeT yMEHBIINTh KOJMYECTBO 4YacOB HAa H3ydyeHHE TeM: «DOpMyJbD»,
«/lokazaTenbCcTBO TOXKAECTBY, «JIMHEMHOE ypaBHEHUE C ABYMS HEH3BECTHBIMNY,
«'paduk nuHEHOro ypaBHEHUS C JByMsi nepeMeHHbIMU», «['paduueckoe
pelIeHrEe JMHEWHBIX YPAaBHEHUM M CHUCTEM JIMHEWHBIX ypaBHEHUi», «CBOWCTBa
KBaJIpaTUYHOU (DYHKIII.

BricBoOoiuBIIIMECS Yackl PEKOMEHIYETCS MCIOJb30BaTh: IS JIydIlen
npopaboTku Hambojiee BaKHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemienue
cucteM ypaBHeHUI», «CoBMecTHbIe JeHCTBUA C JpolOamu», «lIpumenenue
CBOMCTB apr(PMETUYECKOTO KBAAPATHOTO KOPHS»; HA TOBTOPEHUE, PEILICHUE 3a/1a4,
npeoOpa3zoBaHUE BRIPAKEHUH, a TAKKE Ha 3aKpeIICHUE U3YYeHHOI0 MaTepuana.

Hnst obyuarontuxcst ¢ 3I[1P cyiecTBeHHBIM SABIAIOTCS MpUEMbl PabOThI C
JEKCUYECKUM MaTepuaioM 1o npeamery. [IpoBoautcs crneumanbHas padboTta 1o
BBEJICHHUIO B aKTHUBHBIH CJIOBapb 00y4aroIMXCsl COOTBETCTBYIOIIEH TEPMHUHOIOTHH.
N3ydyaemble TEpMUHBI BBOJSATCS Ha IIOJIMCEHCOPHOW OCHOBE, 00s3aTesbHA
BU3YyaJIbHasl IMOJAJIEP/KKA, aITOPUTMBI pabOThl C ONPEIEIIEHUEM, OMOPHBIE CXEMBbI
IUISL AKTYyaJIu3alu TEPMUHOJIOTHH.

Ienu n3yyeHust yaeOHOro Kypca

OOmme nenu uzydeHuss yuyeOHOro kypca «l'eomeTpusi» NpeICTaBIECHbI B
ITOOIT OOO. OHu 3akn04YarTCs, MPEXKAE BCETO B TOM, UTO Ha YPOKAaX Fr€OMETPUU
oOyyarouuiicss y4uTcs MPOBOAUTH JOKA3aTENIbHBIE PACCYKACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOYECHUS, JOKa3blBATh WCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKIECHUSA «OT MPOTUBHOI'0», OTINYATh
CBOICTBa OT MpPHU3HAKOB, (opMyIupoBaTh oOpaTHBIC yTBEpKIAeHUsA. B 00ydeHmun
YMEHHIO pacCyXIaTb COCTOUT Ba)XHOE BOCHUTATEIBHOE 3HAYCHUE W3YyYCHUS
Ir€OMETPUH, IIPUCYIIEE UMEHHO OTEYECTBEHHON MAaTeMATUYECKOM LIKOJIE.

Bropon nenpr0 M3yd4eHHS TE€OMETPUH SBIIAETCS MCIOJB30BAHHE €€ Kak
MHCTPYMEHTA IIPU PEUICHWH KAaK MAaTEMaTHYECKUX, TaK W NPAKTHYECKUX 3azad,
BCTPEYAIOIIMXCA B  pPEAJbHOM  KU3HM. OJTOMY COOTBETCTBYET  BTOpas,
BBIYMCIIMTENbHASA JIMHUSA B M3YYEHUHM T€OMETPHUH B IIKOJE. /[ 2TOro ywuremnro
peKoMeHayeTcss  MoA0MpaTh  3aJa4yd  MPAKTHYECKOro  Xapakrepa  JJId
paccMaTpUBaEMBbIX TEM, YUUTh OOYYaIOIIMXCSA CTPOUTH MAaTEMaTUYECKUE MOJEIIH
peanpHBbIX JKU3HEHHBIX CHUTyallM, NPOBOAWUTH BBIYHUCICHHS W OLICHUBATH



aJIeKBaTHOCTh TOJIYYEHHOTO pe3yibTaTa. KpaifHe BaXHO MOAYEPKUBATH CBS3U
T€OMETPUM C JAPYTUMHU MpeaMETaMH, MOTUBUPOBATh HCMOJBb30BATh OINpPECICHUs
r€OMETPUUECKUX (QUTYpP U MOHATHH, JEMOHCTPUPOBATH MPUMEHEHUE MOTYyUYSHHBIX
yMEHUM B (PuU3MKe M TEXHUKE. ODTH CBSI3U Haubojiee SPKO BUAHBI B TeMmax
«BekTopbl», «TpUroHOMETpUYECKHE COOTHOIICHUS», «MeToa KoopAuHAT» |
«Teopema Iudaropar.

MecTo y4e0HOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY MmiaHy B /-9 kiaccax u3y4aeTcs Yy4eOHBIH Kypc
«"eomeTpus», KOTOPBIA BKIIOYACT CJICAYIOIMINE OCHOBHBIC Pa3fieiibl COACPIKAHMUS:
«l'eomeTpudeckue ¢GUIypbl M HX CBOUCTBay, «VI3MepeHHe TeOMETPUUECKUX
BEIIMYUHY», a Takke «J[eKapToOBbI -KOOpPJAWHATHI Ha IUIOCKOCTH», «BekTopsiy,
«/IBmxenus mockoctu» u «IIpeodpazoBanust mogo0us».

Y4eOHBIM IIaH TpeaycMaTpuBaeT M3y4YeHHE TEOMETpUM Ha 0a30BOM
YpOBHE, UCXO/As U3 HE MeHee 68 y4eOHBIX 4acoB B yueOHOM TOJy, BCETO 3a TpH
rojia o0yuenusi — He MmeHee 204 yacos.

CBSI3b C PABOUYEM MIPOI'PAMMOM BOCIIUTAHUS HIKOJIbI

Peanuzamusa  BocmuTatenbHOro  mnoreHnuana ypokoB ['EOMETPUU
(YpOUHOM JEeATeNbHOCTH, AayJUTOPHBIX 3aHATHA B paMKaxX MaKCHMAaJIbHO
JOTYCTUMOM yueOHOM HArpy3KH) MpeaycMaTpuBaeT:

- MakCHUMaJbHOE HCIOJIb30BAaHUE  BOCIHUTATEIbHBIX  BO3MOXKHOCTEH
COoJep)KaHMsI ypOKOB I  (OPMUPOBAHUS Yy OOYYAIOIIUXCS POCCHUUCKUX
TPAUIIUOHHBIX  JTyXOBHO-HPABCTBEHHBIX U  COIMOKYJIBTYPHBIX IIEHHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUSI HA OCHOBE MCTOPUYECKOTO MPOCBEIICHHUS;
moa00p COOTBETCTBYIOIIETO COJAEPKAHUS YPOKOB, 3aJlaHU, BCIIOMOTATEIbHBIX
MaTepHalioB, TPOOIEMHBIX CUTYAIIMH JJIs1 OOCYKICHU;

- BKIIIOUCHHC B COACPIKAHHUC YPOKOB ICJICBBIX OPHUCHTHUPOB PC3YJIbTATOB
BOCIIMTAHHA, UX YUYCT B OIIPCACIICHUU BOCIIMTATCIIbHBIX 3a1d4 YPOKOB, BaHﬂTI/Iﬁ;

- BBIOOpP METOJIOB, METOJIMK, TEXHOJIOTHH, OKAa3bIBAIOIINX BOCIHTATEIHHOE
BO3JEHCTBUE HA JUYHOCTh B COOTBETCTBUM C BOCIUTATEIBHBIM UAECAJIOM, LEIBIO U
3aja4aMHi  BOCIIUTAHUSA, LIEJEBBIMU OPHEHTUPAMHU PE3YJbTATOB BOCHUTAHUS,
peanu3aIuio MPUOPUTETa BOCITUTAHUS B YICOHOMN JEATEIHHOCTH;

- TPUBJICYEHHE BHUMAHHUS OOYYAIOIIMXCSI K IIEHHOCTHOMY acCIEKTy
M3y4yaeMbIX Ha YypOKax NPEeJAMETOB, SIBJICHUH U COOBITHI, WHUIMHUPOBAHUE



00CyXeHUM, BBICKA3bIBAHUI CBOETO MHEHHUSI, BHIPAOOTKH CBOEr0 JTUYHOCTHOTO
OTHOIIEHHUSI K U3y4aeMbIM COOBITHSIM, SIBJICHUSAM, JIUIIAM;

-  [PUMEHEHUWE  UHTEpPaKTUBHBIX  (QopM  yueOHOH  pabOTBl  —
MHTEJUIEKTYaJbHbIX, CTUMYJHMPYIOUIMX TMO3HABATEIbHYI0 MOTHBALIMIO, UIPOBBIX
METOJMK, JUCKYCCHH, MJarolmIMX BO3MOXHOCTb NPHOOPECTH OMBIT BEICHUS
KOHCTPYKTHUBHOTO JIMajiora; TpPyHHoBOM paboThl, KOTOpask YYHUT CTPOUTH
OTHOIIEHUS] U JIEMCTBOBATh B KOMAaHJE, CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIILJIEHUS;

- TOOYXJIeHHe OO0yJaroIuxcsi COOJI0/IaTh HOPMBI TOBEICHHS, MpaBuUiIa
OOIIEHUsT CO CBEPCTHUKAMH M IEIarOTHICCKUMHU PAOOTHUKAMH, COOTBETCTBYIOITUE
YKJIa/1y TIKOJIBI, YCTAHOBJICHUE M TIOJCPIKKY JOOPOKETATSIIBHON aTMOC(EPHI;

- OpraHu3aluil HACTAaBHUYECTBA MOTHMBHUPOBAHHBIX M APYAUPOBAHHBIX
0o0ydJaromuxcs HaJl HEYCIEBAOIIUMH OJHOKIACCHUKAMHU, B TOM YHCIIE C OCOOBIMU
00pa3oBaTeIbHBIMU ~ TOTPEOHOCTSAMH, JIAIOIIETO OOYYAIOIIMMCS  COI[MAJIBLHO
3HAYMMBIN OTBIT COTPYTHUYECTBA U B3AMMHOMN TTOMOIIIH;

-  HHHIOUUPOBAHHUC HW MOAACPIKKY HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTHU
06yqa10n11/1x051, INIAHUPOBAHUC U BBIIIOJIHCHUC HWHIWBHAYAJIBHBIX W T'PYIIIIOBBIX
ITPOCKTOB BOCIIMTATEIbHOM HAIIPaBJICHHOCTH.

Pesynprarel emuHCTBAa y4eOHOWM W BOCHHUTATEIHHOW  JACSITEIHLHOCTH
OTpaXEHBI B pazneie padodeil mporpamMmbl «JIMUHOCTHBIE Pe3yabTaThl U3yUCHUS
yueoHoro mnpenmera «['EOMETPUSl» ©Ha ypoBHE OCHOBHOTO  OOIIEro
00pa3oBaHUI.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, mpsMasi, OTpe30K, JIyd. Yroi. Buabl
yrioB. BeprukanbHble u cMexHble yriael. buccekrpuca yrima. Jlomanas,
MHOTrOoyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHUHU.
IIpuMepbl CUMMETPHH B OKPYXKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHUSI C TMOMOILIBID LHUPKYJA M JUHEHUKHU. TpPEeyroyibHUK.
BricoTa, Meninana, OuccekTpuca, ux CBOMCTBA.

PaBHOOeApEeHHBIE M PaBHOCTOPOHHUW  TpeyroibHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa M TMpU3HAKW paBHOOENPEHHOTro TpeyrojdbHuKa. [Ipu3Haku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa ¥ NPU3HAKH NApaLIENbHbIX NPsAMBIX. CyMMa yriioB TPEYroJIbHUKA.
BHemHue yriabl TpEyroibHUKA.

[IpssMoyronbHbId  TpeyroiabHUK. (CBONWCTBO MEAHMAaHbl MPSAMOYTOJBHOIO
TPEYroJibHUKa,  INPOBEAEHHOW K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTronbHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJblIeM yrie W OOJIbIIed CTOPOHE TPEYroJbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe Mecto TO4YeK. buHccekTpuca yriia W CEepEeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpYy)XHOCTh W Kpyr, XopJla ¥ JauaMmMeTp, HX CBOWCTBAa. B3aumHoe
PacCIIOIOKEHUE OKPYXKHOCTH M IpsAMouU. KacarenbHass U ceKylas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAaHHAas B YroJl. BnucaHHas M ONHCaHHasg OKPY>XHOCTHU
TPEYTOJIbHUKA.

8 KJIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBoucTBa. YacTHbie
Clly4au TMapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKU H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuusi.

Meton ynsoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KAX.

CpenHue TuHUU TPEyroibHUKa U Tpaneuuu. LleHTp macc TpeyrojibHUKa.

[logoOue TpeyroabHUKOB, Ko3hduuueHT nonodus. I[lpuznaku mnomoOus
TPEyroiabHUKOB. [[puMeHenune nogo0us npu penieHny NPpakTUUYeCKUX 3a/1au.



CaoiicTBa miomanet reomerpuyeckux @uryp. DopMysibl s IUIOIMIAAH
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE IUIOMAaeH
NoJ00HBIX GUryp.

Brruuciienue 1miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TAHI€HC OCTpPOTO yIJIa MNPSIMOYTOJBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHoMmerpuueckue (yHKIIUU
yrioB B 30, 45 u 60°.

BrincanHple ¥ LEHTpPAJIBHBIE YIJIbI, YIOJ MEXIY KacaTeJIbHOM U XOPIOM.
Yrael  Mexay — XopJamMd M CeKyllMMHU. BhnucaHHble W ONMCaHHBIC
YEThIPEXYTOAbHUKH. B3amMHOE pacnonoxeHne JByX OKpyxHocteil. Kacanue
OoKpykHOCTel. OOIIMe KacaTelbHbIE K JIBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc ymioB ot O mo 180°. OcHoBHOE
TPUTOHOMETpPUYECKOE TOXKIECTBO. DopMysbl mpuBeEHUS.

Pemiennie TpeyronpHukoB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienrie mnpakTHYECKMX 3aJad C UCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBbI CHHYCOB.

[IpeoGpazoBanue nogobus. [lomo6ue cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUHU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KacaTEIbHOM.

Bektop, mimHa  (MOIyJdb)  BEKTOpa,  COHANpPaBICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalUMd HaJ BEKTOpaMH. PaznokeHue BEKTOpa MO JABYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXO0KICHHS JJIMH U YTJIOB.

JlekapTOoBbI KOOPJAWHATHI HA IUIOCKOCTU. Y PABHEHUS NMPSIMOM U OKPYKHOCTH
B KOOpJMHATAX, NIEPECEUCHUE OKPYKHOCTEH U MpsAMbIX. MeToJ KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOrOyrojabHUKHW. JlnmmHa oOKkpyxHOCTH. I'pamycHas w
paauaHHas Mepa yIJya, BBIUMCIEHUE JJIMH Ayr OKpyxkHocteil. Ilnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUJKEHHSI TUIOCKOCTH M BHYTPEHHHE CHUMMETPUU (PUTYp (dJIEMEHTapHbIE
npeactasnenus). [lapannensHeiii nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHMS MPOTpaMMbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKkTepU3yroTCs:

1) naTpuOTHYECKOE BOCIIUTAHUE:

NPOSIBIEHUEM HMHTEpPECA K TMPONUIOMY M  HACTOSUIEMY POCCHUHCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB M POCCUICKONM MaTeMaTHYEeCKOM MIKOIbI, K MCIOJb30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN Ipak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYECKUX OCHOBax (YyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp IpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHHEM Ba>XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEITEIBHOCTH YUEHOTO;

3) Tpy/10BO€E BOCTIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BAaXXKHOCTH MATEMaTUUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUM BCEH XWU3HU JUIS YCIEIIHOW MpodecCHOHAIBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM UHANBUIYaTbHON TPACKTOPUU 00OPA30BAHUS U KUZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  O3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEUICHUH, PacCyXICHWUH, YMEHUIO BUACTH
MaTeMaTU4YeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT' 0 MO3HAHNS:

OpUEHTAIlME B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOJbLI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTUYECKOW HayKh Kak cQepbl YeIoBeYeCKOM
NEATEeNIbHOCTH, ATAloB €€ pa3BUTHUS M 3HAYMMOCTH JJIS PAa3BUTHUSI LUBUIM3AILUU,
OBJIQJICHUEM SI3BIKOM MATEMATHKU M MaTeMaTH4YEeCKOM KyJIbTYypOll Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHHUEM MPOCTEUIIMMU HaBBIKAMU HCCIEAOBATEIbCKOM
e TeIbHOCTH;



6) ¢usnmueckoe BocnmUTaHWe, (OpMHUpPOBAHHE KYJbTYPbI 310POBbSI H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO MPUMEHSTh MaTEMaTHYECKHWE 3HaHUS B HHTEpPEcax CBOETo
3I0pOBbs,  BEIEHHsS  3A0pOBOro  oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usnyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPyroro 4yeaoBeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUU JIJIsl pEIIeHUs 3a7a4
B 00JIACTM COXPaHHOCTH OKpYXKarolleld cpejbl, TUIAHUPOBAHUS TOCTYIKOB H
OIICHKM HMX BO3MOXHBIX TIOCIEACTBUM JJISI OKPYXAIIEH Cpeabl, OCO3HAHHEM
100aJIBbHOTO XapaKTepa HKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) amanTanusi K M3MEHSIIOIIUMCSI YCJOBHSIM COMMAJBLHOH W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHUECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM JIESITEIBHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TpeOyIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAaeMble PEIICHUS W NEUCTBUS, (OpMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCTIENICTBUS, (HOPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHBI
Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeliCTBUS

ba3oBble Joruueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIC NMPHU3HAKH MATEMATHYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHUNW MEXIy MOHSATUAMH, (OPMYIHPOBATH
OTpENeNCHNs]  TOHSTHI, YCTAaHABIMBATh  CYIICCTBEHHBI  TPHU3HAK
KIaccu(UKaIi, OCHOBaHUS MJisi OOOOIIEHWS W CpPAaBHEHWS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIPUHUMATh, (QOPMYIHpPOBATH MW  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, CIWMHUYHBIC, YacTHBIC M O0OIIHe,
YCIIOBHBIC,



BBISIBJISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaxX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

pa30upaTh J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIPSAMbIE U OT
OPOTUBHOI0), NPOBOAUTH CAMOCTOSITEIBHO HECIOXKHbBIE JOKAa3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpaMBaTh APryMEHTAlUIO, MPUBOJUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMAHTOB pEIICHHs, BbHIOMpATh HauboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciieaoBaTeIbCKHeE AeCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTHUBOpEUUE, NpodseMy,
CaMOCTOSITEJIbHO ~YCTAHABIMBATh MCKOMOE M JlaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POpPMYIHpOBaTh 000OIIEHUST U BBIBOJBI M0 pe3yjbTaTamM
NPOBENEHHOTO HAOMIO/IEHUs, HUCCIIEIOBAaHUSA, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLIECCA, a TAKKE BbBIIBHUIAThH
NPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POpPMAILIMU, AHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a]1a4H;

BBIOMpATh, aHAJIM3WPOBATh, CHUCTEMATHU3UPOBaTh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHUS HHPOPMAUU U WIUTFOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, IuarpaMMamH, WHOM Tpadukoil u uX
KOMOMHAILUSAMUY,

OIICHWBATh HAAEKHOCTh HMHPOPMAIMK 1O KPUTEPHSIM, MPEITOKCHHBIM
yauTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU
Y LEsIMU OOLIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3pEHUS



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

e B X0Ji¢ 00CYX/IE€HHs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBI,
po0JeMBbl, peraeMoi 3ajauu, BbICKa3bIBaTh UAECH, HALICJICHHbIE HA MOUCK
pElIeHMs, COIMOCTaBIsATh CBOM CYXICHUS C CYXICHUSIMU JPYrHX
YYaCTHUKOB JMajiora, OOHApPY)KMUBAaTh PA3NIMYME U CXOJCTBO NO3UIUH, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKEHUS;

e TMPEACTABIATH  PE3YNbTaThl  PELICHUS 3a/auu, AKCIIEPUMEHTA,
UCCJIeIOBAaHUS, IPOEKTA, CAMOCTOSATEIBHO BbIOMPATh (JOpMAT BBICTYILIICHUS
¢ Y4€TOM 3ajlau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

e T[IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBUyaIbHOU
paboThI MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e IMPUHUMATh LEIb COBMECTHOM NESITENbHOCTH, MJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOW paloThl, pachnpenensTb BUIbl paboOT, JOroBapUBaThCH,
o0CyXJ1aTh MPOIECC U pe3ynbTaT paboThl, 0000IIATh MHEHUS HECKOJIBKUX
JIFO/ICH;

e VyUaCTBOBATh B TPyHMHoBbIX (opmax padboTel (0OCyxkaeHHs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHUE), BHIMOIHATH CBOIO YacTh pabOThI
U KOOpPAMHHUPOBATb CBOM JEHCTBUSL C JAPYTMMHU WIE€HAMU KOMAaHJbI,
OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIECHCTBHSL.

PerynsiTuBHbIe YHHBepcaJlbHble y4eOHbIe AeiicTBUS

Camoopranmzanms:

e CaMOCTOATENIBHO COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3aJa4yu (WU €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAJIbHBIN HHTEJJIEKT:

e BIJAJIETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJISI MIPOIIECCa U Pe3ysbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

e TNPEABUIETH TPYAHOCTU, KOTOPBIE MOT'YT BOSHUKHYTbH IIPU PELICHUU 3a7a4H,
BHOCUTH KOPPEKTUBHI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTHUKEHHUS IIENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATBI



K koHmy oOyuenuss B 7 kJjacce oOy4arolIMiiCs TMOJTYyYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBath uW3ydeHHBIE TeOMETpUUEeCKUE (UTYpPBI, OMNPENETsTh UX
B3aMMHOE pPacCIoOJIOKEHHE, H300pakaTb TeOMETpUYECKHe (UTypbl, BBINOIHATH
YEpTEXKU MO YCIOBUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIE BEJIMYHUHBI.
PemaTe 3a7aun Ha BBIUMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLIGHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHMH MPEIMETOB B
peasbHON JKM3HHU, pPa3MEpOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh pazMepbl 3THX
00BEKTOB IO MOPSJIKY BETUUUHBI.

CTpouTh 4epTeXU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MNpHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, MCIOIb30BAThH
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUU 33/1a4.

[IpoBOUTE JTOTHMYECKHE PACCYXKICHUS C MCIOJIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA NPSIMOYTOJIbHBIX TPEYrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  TUIOTEHY3€  MOPSMOYTOJBHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

Onpenensts NapaieIbHOCTh MPSMBIX C TTIOMOIIBIO YTIJIOB, KOTOpbIE 00pa3zyeT
¢ HUMHU cekymasa. Onpenensate napamieIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

PemaTe 3aaun Ha KieT4aTon Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYCHMS
yIJI0OB B TIEOMETPUYECKHX 3ajadyaX C MCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPH
NEPECEYEHUN JABYX IMapajulelIbHbIX NPSIMBIX CceKyllei. Pemars mnpakTuyeckue
3a/1a4M Ha HAXO0XJACHUE YTJIOB.

Brnanerp MNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIAThH
OMCCEKTPHCY yIJla U CEPEeIMHHBIN MEPIEHANKYIIAP K OTPE3KY KaK T€OMETPUIECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI X CBOWCTBAMU. Y METh IIPUMEHSATHh 3TH CBOWCTBA IIPU
pELICHUH 3a7a4.

Brnagetp moHATMEM ONMCAHHOM OKOJIO TPEYrOJIBHHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThes (pakTamMu O TOM, YTO OHMCCEKTPHUCH YTIIOB
TPEYTrOJIbHUKA IIEPECEKAOTCs B OJHOM TOYKE, M O TOM, YTO CEpPEIHHHBIE
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOYKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY>KHOCTH, ITOJIB30BaThCSI TEOPEMOUN O
MEPIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonbp30BaThCs MPOCTEUIIMMHU T€OMETPUUYECKUMHU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C TMTOMOIIBIO IUPKYJISA U
JINHEWKMU.

K koHmy oOydenuss B 8 kJjacce oOy4aroImMiiCs TMOJTYYUT CIECAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU TP PEIICHUU T€OMETPUUIECKUX 3a/1au.

[IpuMeHsThL CBOMCTBA TOUYKHM MEPECEUCHHUsS MEIHaH TPEyrojbHUKa (ILEHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnaners moHsiTueM cpeHel JIMHUU TPEYTrOJbHUKA U Tpamneluu, TPUMEHSThH
X CBOWMCTBa MpHU pPEIICHUU TeoMeTpuuecKux 3aaad. [lonbp3oBaThCcsi Teopemoit
daneca ¥ TeOpEMOM O IPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX ISl PEIICHUS
MPaKTUYECKUX 3aj1ad.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJTBHUKOB B PEIIICHUU F€OMETPUUECKHUX
3a/1ay.

[Tons3oBaThest TeopeMoi Iludaropa miist pemieHUss TEOMETPUUYECKUX H
npakThuueckux 3agad. CTpoUTh MAaTeMaTHYECKYH) MOJIeNIb B TMPAKTHUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJIMHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYca U TaHI€HCAa OCTpPOro yria
OPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCS 3TUMHU MOHATHUAMHU ISl PELICHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3audHbIMU CIOCOO0aMU) IJIOMIAb TPEYTrOJbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX ~ Quryp (moyib3ysich, TJ€ HEOOXOJUMO, KaJIbKYJISITOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATUSMH BIIMCAHHOTO M LEHTPAJbHOIO YIJa, HMCIOJIb30BAThH
TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEXAY XopAaMu (CEKYLIMMU) U YIJIe MEXIY
KacaTeJIbHOW M XOPAO0H MPU PEIICHUU F'€OMETPUUECKHX 3a/1ay.

Brnanerp MoHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTHUYECKUE
MOJENH JUIs 3a7a4 PeaibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C MNPUMEHEHUEM TMOJ00MS U TPUTOHOMETPUHU (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koHmy oOydenuss B 9 kjacce oOydyarolIMiicsi MOJTYyYUT CIEAYIOIIHE
MPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJUTh C UX
MIOMOIIBIO PA3JIUYHBIE 3JIEMEHTBl MPSAMOYTOJIBHOIO TPEYTOJbHUKA («pelIeHue



MPSMOYTOJILHBIX TPEYTOIBLHUKOBY). HaXoauTh (C MOMOIIBIO KAJIBKYISTOPA) JTHHBI
U YTJIBI JTsl HeTAOJUIHBIX 3HAUCHUH.

[Tonmp3oBaThCS opMysiaMH TPUBEICHUS M OCHOBHBIM TPUTOHOMETPHUECKHM
TOXKJIECTBOM IS HAXOXXJICHHUS COOTHOIICHUH MEXKIYy TPUTOHOMETPUUICCKUMU
BEJIMYMHAMH.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOXKJICHUS Pa3IUIHBIX
AJIEMEHTOB TPEYrOJbHUKA («pElIeHUE TPEYTOJbHUKOBY), MPUMEHATH WX TpHU
pEIICHUH TeOMETPUUYECKHIX 3a]1a4.

Brnagets moHATHMSMH — npeoOpa3oBaHHMS — TMOJOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX GUTyp. [loab30BaThCsl CBOHCTBAMHU IO 00U TIPOU3BOIBHBIX
buryp, ymMeThb BBIYUCIATH JUIMHBI W HAXOJWUTh YIJbl y TOJOOHBIX QUryp.
[IpuMeHATH CBOWCTBA TOMOOMS B TPAKTHYECKUX 3ajavyaX. YMEThb IMPUBOIUTH
IpPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MPOM3BEICHUN OTPE3KOB XOP/, O TPOU3BEIACHHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaTBCSA BEKTOpAMH, IMOHUMATh HMX TCOMETPUYCCKHA WM (U3HUCCKHIM
CMBICII, TPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHS IJTUH U YTJIOB.

[Tonp30oBaThCA METOJOM KOOPJIMHAT Ha IUIOCKOCTH, NPHMEHSTH €ro B
PEIICHUH TeOMETPHUYSCKHUX U TIPAKTUYCCKUX 3a]1a4.

BnageTs MOHATHSIMH TPaBHJIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXXHOCTH W paJdaHHON Mephl yIiia, YMETh BBIYUCIATH ILIOMIATh
Kpyra u ero 4actei. [[puMeHsTh IMoTy4eHHbIC YMEHHUS B MPAKTHYCCKUX 3a1a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPHH (DUTYp, NPUMCHSTH JIBHIKCHHS
IUIOCKOCTH B MPOCTEHIINX CITydasX.

[TpuMeHATH TOJIYYCHHBIC 3HAHHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYCCKUE
MOJICIIH IS 3a/1a4 peabHOM JKU3HU U MPOBOJUTH COOTBETCTBYIONINE BHIYUCICHUS
C NPHMCHCHHEM TIOJ00MS M TPUTOHOMETPUYECCKUX (QYHKIUN (TIOJIB3YysCh, TC
HEO0OXO0UMO, KAJIbKYIISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Kontpoasubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Ipocrenmme reome ecKue
1 ienotcran. Vouspenme eoworpmenns | 14 buGmioresa LIOK
' p p https://m.edsoo.ru/7f415e2e
BCIIMYUH
bu6mmoreka [JOK
2 TpeyroseHmi 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe NpsIMBbIE, CYyMMa YTJI0B 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U KpyrT. [ 'eoMeTprueckue bubnuoreka [IOK
4 14 1
MOCTPOCHHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Tosropenne, obodwenHe sHarui 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 4 0



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

8 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM uu(poBbIe
Ne o/m P Konrpoabubie | Ilpakruyeckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
. bubnuoteka [IOK
1 q 12 1
CTRIPEXYTOTBHHKH https://m.edsoo.ru/7f417e18
Teopema ®aneca u reopema o
2 MPOIOPLIMOHANBHBIX OTPE3KAX, IT0I00HbIE 15 1 bubmmorexa [JOK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYrOJLHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB u ff[Horo onTHIiIIX ¢bur 14 1 bubmorexa [OK
peyr > YP- https://m.edsoo.ru/7f417e18
[Tnmomaau mogoOHBIX HUryp
4 Teopema I[Tudaropa u Hauana 10 1 bubnnoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYriabl B OKpy>KHOCTH. BriricanHblie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEN
. bubnuoreka [IOK
6 I1 606 4 1
OBTOPEHIE, OOODILCHICE SHATHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakrnueckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 bubnnoreka [IOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nogoous. Merpuueckue 10 1 bubnnoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
B 12 1
3 CHTOPHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPMHATHI HA TUNTIOCKOCTH 9 1 bubmorexa [OK
P PA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJILHUKH. J[JTMHA
5 OKPYXHOCTH U TUIOIIAIb Kpyra 8 bubmorexa [TOK
Py Hl Hu pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomaei
bu6mmoreka [JOK
6 6
JlBIKCHHS ILIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IICHNE, CHCTEMAaTH3 AU 7 5 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

IHHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
0
Jl:;l'l Tema ypoxa Bcero Kontpoabrbie | Hpaknirieckue i[:;:el{l/lﬂ :)Igg)al;zl;:;eenbﬂme
padoThI padoTbl pecypens
1 [Ipocrenmme reoMmeTpudeckue 1 bubnuoreka [IOK
00BEKTHI https://m.edsoo.ru/8866b724
bubnuoreka [IOK
2 MuzoroyrosbHitk, 1oManas . https://m.edsofru/8866cb6a
3 CMeXHBIC U BEPTUKAILHBIC YIIIBI 1 brommorexa [TOK
https://m.edsoo.ru/8866c5c0
4 CMeXHBIC U BEPTUKAIBHBIC YTIIbI 1 bubmmorexa [OK
https://m.edsoo.ru/8866¢7be
5 CMeXHBIC U BEPTHUKATIBHBIC YTIIbI 1
6 CMeXHBIC U BEPTUKAIBHBIC YTIIbI 1
7 CMeXHBIC U BEPTUKAIBHBIC YTIIbI 1
8 CMeXHBIC U BEPTUKAIBHBIC YTIIbI 1
N3mepenue MTMHEHHBIX U YIIIOBBIX
9 BEITUYMH, BEIYUCIICHUE OTPE3KOB U 1
yIJIOB
N3mepeHune JIMHEUHBIX U YTIIOBBIX
10 BEITUYMH, BBIYUCIIEHHUE OTPE3KOB U 1 Bubmmorexa LIOK
https://m.edsoo.ru/8866c3ea
yTJIOB
N3mepeHune JIMHENHBIX U YTIIOBBIX
11 BEJINYMH, BEIYUCIIEHUE OTPE3KOB U 1

yIJIOB



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

N3mepenue JIMHEVHBIX U YTII0BBIX

12 BEJINYMH, BBIYUCIICHUE OTPE3KOB U
yIJIOB
[epumerp u momags Guryp,
13 COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB
[lepumerp u mnomanas Guryp,
14 COCTaBJICHHBIX U3
MIPSIMOYTOJIbHUKOB
[TonsaTHE O paBHBIX TPEYTOJILHUKAX
15 Y TIEPBUYHBIC MPEICTABICHUS O bubmorexa [IOK
P pe https://m.edsoo.ru/8866ce80
paBHBIX (uUrypax
16 Tpu npu3Haka paBeHCTBA bubnnoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBA bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBA bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npuzHaka paBeHcTBa
TPEYroJIbHUKOB
1 Tpu npu3Haka paBeHCTBA bubnunoreka [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/8866e88e
29 [Ipu3naku paBeHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
23 [Ipu3naku paBeHCTBA

NPSIMOYT OJIbHBIX TPEYTOJIbHUKOB



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

CBOJCTBO MEIUAHBI

24 MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA bubmmorexa LIOK
PANIOY OIIBHOTO TPEYT ’ https://m.eds00.ru/8866e9ec
MPOBEAEHHON K THIIOTEHY3€
CBo#icTBO MeIMaHbI
25 MPSIMOYTOJIBHOTO TPEYrOJIbHUKA,
MIPOBEAEHHON K THIIOTEHY3€
%6 PaBHOOeipeHHbIE 1 bubnuoreka [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKH https://m.edsoo.ru/8866d6fa
97 [Ipu3naku u cBoiicTBa bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTrOJIbHUKA https://m.edso0.ru/8866d880
08 [Ipu3Haku u cBoMcTBa bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTrOIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBoOMCTBA bubnuoreka [IOK
PaBHOOEPEHHOTO TPEYTrOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBenctBa B reomeTpun
bu6mmoreka [JOK
31 H
CPABCIICTRA b TeoMeTpit https://m.edsoo.ru/8866e3a2
32 HepaBenctBa B reomeTpun
33 HepaBenctBa B reomeTpun
34 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C bub6nuoreka LIOK
yriaom B 30° https://m.edsoo.ru/8866eb22
35 [IpsiMOYTOJIBbHBII TPEYTOIBHHUK C
yriaoMm B 30°
36 KonTponpHas paboTa 1o teme bu6nuoreka LIOK
"TpeyronbHuKn" https://m.edsoo.ru/8866echc
37 [TapannenbHbie npsMbIE, UX bu6nuoreka LIOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [Iarsiii noctynar EBknnna



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

39

Hakpecr nexaiue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbBIE ITPU NIEPECEUCHUN
NapaJuICIbHBIX IPSMBIX CEKYILEH

bu6mmoreka [JOK
https://m.edso0.ru/8866f086

40

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NP NIEPECCUCHUN
MapajuIeIbHbIX IPSIMBIX CEKYILEH

41

Hakpecr nexamue,
COOTBETCTBCHHBIC N
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NPU [IEPECEUCHUN
MapAJUICIIBHBIX IPAMBIX CEKyIIEH

42

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IPU IIEpECCUCHUH
napajuIeNbHbIX MPSAMBIX CEKYyLIeH

43

Haxkpecr nexarue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YTIJIBI,
00pa3oBaHHbIE MPH MTEPECEUCHUN
napajieNIbHBIX MPSIMBIX CEKYIIeH

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

44

HpI/ISHaK mapajllICJIbHOCTH IIPAMBIX

4Yepe3 PaBEHCTBO PACCTOSHUN OT
TOYEK OJHOU IIPSMOM 10 BTOPOU
IPSIMO



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

[Ipu3Hak mapannenbHOCTH NPSIMBIX
Yepe3 paBEHCTBO PACCTOSIHUM OT

4
> TOYEK OJHOM IIPSIMOM 10 BTOPOU
IPSAMOM
46 CyMMa yrioB TpeyrojbHUKa bubmmorexa [IOK
YMMa YIJIOB Tpeyr https://m.edsoo.ru/8866f630
47 CymMa yrioB TpeyrojabHHUKa bubmorexa [TOK
YMMa YIJI0B Tpeyr https://m.edsoo.ru/8866f8ba
48 Brenraue yriel TpeyrojibHAKa bubmmorexa [IOK
It peyr https://m.edsoo.ru/8866faSe
49 Brenraue yriel TpeyrojibHAKa
KonTponbHas pabota o teme
50 "[TapamienpHble IpsMbIE, CyMMa bubmorexa [TOK
P P . ™ https://m.edsoo.ru/8866fe6e
YIJIOB TPEYTOJIbHUKA
51 OKpYyXHOCTb, XOPJIbl U TUAMETP, UX bubnuoreka [IOK
CBOICTBA https://m.edso0.ru/88670800
52 Kacarenbnas k o HOCTHU bubmmorexa [IOK
Py https://m.edsoo.ru/88670e9a
53 OKpY)XHOCTb, BIIMCAaHHAS B yrOJ
54 OKpyXHOCTb, BIIUCAHHAS B YIOJI
55 [Tonstue o 'MT, npumeHnenue B bubnunoreka [IOK
3aJa4ax https://m.edsoo0.ru/8867013e
56 [Tonstue o 'MT, npumeHnenue B bubnunoreka [IOK
3aJa4ax https://m.edso0.ru/88670508
buccekrpuca u cepeuHHbBIN
57 MEPIEHIUKYIISAP KaK
r€OMETPUUECKHE MECTa TOUEK
58 OKpyXHOCTb, OTIMCAaHHAsl OKOJIO bubnuoreka [IOK



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

TPEYrOJIbHUKA https://m.edsoo.ru/88670a62
59 OKpyXHOCTb, OTICAaHHAs! OKOJIO 1
TPEYroJIbHUKA
OKpyXHOCTb, BHCAaHHAs B bubnuoreka [IOK
60 1
TPEYrOJIbHUK https://m.edsoo.ru/8867103e
61 OKpyXHOCTb, BIIMCAHHAS B 1
TPEYTOJIbHUK
62 [Ipocreiimme 3agaun Ha 1 bubnuoreka [IOK
MOCTPOEHHUE https://m.edsoo.ru/88671188
63 [Ipocrenmme 3a1aun Ha 1 bubnuoreka [IOK
MOCTPOCHHE https://m.edsoo.ru/886712d2
KontponsHas paboTa o reme
64 OKDVIKHOCTE H K 1 bubnuoreka [IOK
Py pyT- https://m.eds00.ru/88671462
I'eomerpuueckue nocrpoeHus"
[ToBTOpEeHMe 1 0600IIIEHNE 3HAHUHT
65 OCHOBHBIX ITOHSATHI U METOJIOB 1 brbmmorexa [OK
A https://m.edso0.ru/886715b6
Kypca 7 Kkiacca
bu6mmoreka [JOK
66 14 0 1
TOTOBA KOHTPOIbHaA pabota https://m.edso0.ru/886716ec
[ToBTOpEeHUE 1 0000IICHUE 3HAHUI
67 OCHOBHBIX HOHATHHA U METOIOB 1
Kypca 7 Kkiacca
[ToBTOpenue u 06oOIIEHNE 3HAHUIT
68 OCHOBHBIX HOHSTHHU U METOZIOB 1 Brbmioreia LJOK
https://m.edsoo.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

8 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/n Bcero H3yueHus | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
1 [TapamenorpaMM, ero Npu3HaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671af2
9 [TapamenorpaMm, ero Npu3HaKku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [TapamenorpaMm, ero Npu3HaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHble cilydan mapajuiesiorpaMMOB
4 (TIpsIMOYTOJIBHHK, pOMO, KBaJpaT), UX 1 bubmorexa [OK
PAMOYE L POMO, KBA/IpAT), https://m.edsoo.ru/88671dea
MPHU3HAKH U CBOICTBA
YacTtHble ciiydad mapajiesiorpaMMOB
5 (TIpsIMOYTOJILHHK, pOMO, KBaJIpaT), UX 1 bubmorexa [OK
P . ’ ’ https://m.eds00.ru/88671f20
MIPU3HAKH U CBOWCTBA
YacTHble cllydan mapajuiesiorpaMMOB
6 (IpAMOYTOJILHUK, POMO, KBaJIpar), UX 1 bubmmorexa [IOK
PAMOYE N POMD, KBa/pat), https://m.edso0.ru/8867209¢c
MPHU3HAKH U CBOMCTBA
bubnuoreka [IOK
7 T 1
patiers https://m.edso0.ru/88672358
3 PaBHOOOKas ¥ IPAMOYTOJIbHAS 1 bu6nuoreka LIOK
Tpaneuuu https://m.edso0.ru/8867252¢
9 PaBHOOOKas ¥ IPAMOYTOJIbHAS 1 bu6nuoreka LIOK
Tpanenuu https://m.edso00.ru/88672858
10 Meron yaBoeHUs1 MEIUaHbI 1 bu6nmoreka [JOK



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

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

11 IlenTpanpHas cummeTpus brbmorexa LIOK
https://m.edsoo.ru/88672b14

12 KonTposnpHas paboTta 1o teme bubmmoreka [IOK
"YeTpIpEXyroJbHUKHN" https://m.edso0.ru/88672c9a

13 Teopema daneca u Teopema o bubnuoreka [IOK
MIPONOPLIUOHAIBHBIX OTPE3KaxX https://m.edsoo.ru/8867337a

14 CpenHss TMHUS TPEYroJbHUKA brbmmorexa [TOK
https://m.edsoo.ru/88672e0c

15 Cpennsist TuHUA TPEYrOJIbHUKA brommorexa [TOK
https://m.edso0.ru/88672f38

16 Tpaneuws, e€ cpeaHsist TMHUS brommorexa [TOK
https://m.edso0.ru/88672358

17 Tpanemus, e€ cpeaHsis TMHAS bubmmorexa LIOK
https://m.edso0.ru/88673064

18 [IponopuroHanbHBIE OTPE3KU bubmorexa [TOK
https://m.edso0.ru/88673794

19 [IponopuroHanbHBIE OTPE3KU bubmmorexa [IOK
https://m.edso0.ru/88673794

20 LlenTp Macc B TpeyroabHUKE bubmmorexa [TOK
https://m.edsoo.ru/886738fc

bubnunoreka [IOK
21 Honobusie Tpeyrob i https://m.edsocf.lru/88673a78

99 Tpu npusHaka nogoobus bu6nuoreka LIOK
TPEYrOJIbLHUKOB https://m.edsoo.ru/88673bae

23 Tpu npusHaka nogodus bu6nuoreka LIOK
TPEYroJIbHUKOB https://m.edso0.ru/88673d52

24 Tpu npuzHaka nogoous bubnuoreka [IOK



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

TPEYrOJIbHUKOB https://m.edsoo.ru/8867400e
o5 Tpu npusnHaka mogoous
TPEYroJIbHUKOB
26 [Tpumenenue mogo0Ous Mpu pereHun
MIPaKTUYECKUX 3a7a4
97 KonTponsnas pabota no reme bubnuoreka [IOK
"I[logo6HBIE TPEYTrOJIbHUKH" https://m.edsoo.ru/8867445a
o8 CaoiicTBa 1uIOmAaIeH bu6mmoreka [JOK
reoMeTpuIecKux Guryp https://m.edsoo.ru/886745fe
29 DopMyJIbI IS TIIOIIAAN bubmmoreka [JOK
TPEYroJIbHUKA, ITapajuieorpaMmMa https://m.edso0.ru/88674860
30 DopMyJIbI IS TIIOIIAAN bu6mmoreka [JOK
TPEyroJibHUKA, Tapajuiesiorpamma https://m.edsoo.ru/88674a22
31 DopmyJIbl I TIIOIIAAN bubnnoreka [IOK
TPEYroJibHUKA, Tapajuiesiorpamma https://m.edsoo.ru/88674a22
32 DopMyJIbl IS TUIOMIAAN bubnuoreka [IOK
TPEyroJibHUKA, Tapajuiesiorpamma https://m.edso0.ru/88675288
33 DopMyJIbl IS TUIOIIAAN bubnuoreka [IOK
TPEyroJibHUKA, TapajuiesiorpaMmma https://m.edso0.ru/8867542¢c
34 Brruncnenue miomaaei ClIoKHbBIX bubnuoreka [IOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomaau ¢puryp Ha KiieT4aTon bub6nuoreka LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaayu nogoOHBIX Guryp
37 [Tnomaayu nogoOHBIX Guryp
38 3ajauu ¢ IPAKTUYECKUM bubnmnoreka [JOK

coJiep>KaHUEM

https://m.edso0.ru/88675558



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

39 3ajauu ¢ IPaKTUYECKUM bubmmoreka [JOK
COJICpYKaHUEM https://m.edsoo.ru/88675684
40 Pemienue 3aga4 ¢ moMOIIBIO METOAA bu6mmoreka [JOK
BCIIOMOTaTENBHOM TIOIIAIN https://m.edsoo.ru/88674f90
41 KonTposnpHast paboTta 1o teme bubmmoreka [IOK
"[nomane" https://m.edso0.ru/8867579¢
42 Teopema ITucdaropa u e€ bubnuoteka [IOK
IIPUMEHEHUE https://m.edso0.ru/88675918
43 Teopema ITucdaropa u e€ bubnuoteka [IOK
MIPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema I[Tudaropa u eé bubnuoreka [IOK
MIPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u e€
MIpUMEHEHHE
46 Teopema ITucdaropa u e€
MIpUMEHEHHE
Omnpenenenre TPUTOHOMETPUIECKUX
KIIM{A OCTPOTO yriia
47 E y:Mz oanIc))ro Tyz: OJIbHUKA bubmmorexa [IOK
PAMOYE peyt ’ https://m.eds00.ru/88675d32
TPUTOHOMETPHUUYECKUE COOTHOIICHUS
B IIPSIMOYT'OJIbHOM TPEYTrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE bubnnoreka [IOK
TOXIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
51 KonTtponrHast pabora no teme bubnuoreka [IOK



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

"Teopema IIucaropa u nHagana

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

TPUTOHOMETpUH"
59 BrucanHbie ¥ IEHTpAJIbHBIE YIIBI, bubnuoreka [IOK
YIOJI MEKly KaCaTeJIbHON U XOPAOH https://m.edsoo.ru/8a1415b2
53 BrucanHbie ¥ IEHTpaIbHBIE YIJIBI, bubnuoreka [IOK
YTOJI MEX]1y KacaTeJIbHOW U XOpJ0i https://m.edsoo.ru/8a141940
54 BnucanHbie ¥ IEHTpaIbHBIE YIJIbI, bubnuoreka [IOK
YTOJI MEX]1y KacaTeJIbHOW U XOpJ0i https://m.edsoo.ru/8a141b34
55 VYribel MeXIy XOpJaMH U CeKYILIUMU
56 VYTIBI MEXKIY XOpAaMU U CEKYITHMHA
Brincannblie u onrcaHHbIE
57 YETHIPEXYTOILHUKH, UX TPH3HAKH U brbmmorexa [TOK
HPERE > AP https://m.edso0o.ru/8a140f86
CBOICTBa
Brincanssle u onvicaHHbIe
58 YETHIPEXYTOILHUKH, UX TPH3HAKH U bubmmoreia LIOK
. pexyr ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
Brnincanssle u onucaHHbIe
59 YETBIPEXYTOJIBHUKH, UX IPU3HAKU U bubmmorexa [IOK
PIPEXYT > HXHP https://m.edsoo.ru/8a1416d4
CBOICTBa
IIpuMeHeHue CBOWCTB BIMCAHHBIX U
60 OINMCAHHBIX YETHIPEXYTOJILHUKOB IPU
pelIeHNH FeOMETPUYECKUX 3a1au
[IpuMeHeHne CBOWCTB BIUCAHHBIX U
61 OTNMCAHHBIX YEThIPEXYTOJILHUKOB IPU
pelIeHNH FreOMEeTPUUECKUX 3a1a4
62 B3aumHoe pacnonoxeHue IByx bu6nuoreka LIOK
OKPYKHOCTEH, 00III1e KacaTenbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue oxpyxHocreit bubnuoreka [IOK



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

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

KouTponsHas padoTa mo reme "Yriib

64 B OK HOCTH. Bricanaslie u 1 Bubmaorexa HOK
by ] . https://m.edso0o.ru/8a141c88
OIIMCAHHBIC I-ICTI:II)GX}/FO.]'II)HI/IKI/I
[ToBTOpEHNE OCHOBHBIX MOHATUNA U
65 METOJIOB KypCOB 7 U 8 KIJIaCCOB 1 bubmmorexa [OK
. ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUI U
66 METOJ0B KYpCcOB 7 1 8 Ki1accoB 1 Bu6morexa IIOK
P . ’ https://m.edsoo.ru/8al41lefe
0000111eHNE 3HAHUI
bu6mmoreka [JOK
7 " 1
6 TOrOBaA KOHTPOJILHA padoTa https://m.edso0.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITHI U
68 METOJIOB KYpCOB 7 1 8 Kj1accoB 1 bubmmorexa [IOK
g P . ’ https://m.edsoo.ru/8al420ac
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoaunuecTBo 4acoB

Ne Hara DJIeKTpOHHbIe I (poBbIe
Tema ypoka KonTpoabnbie | IlpakTuyeckue
n/m Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE PeCypPChl
padoThI padoTbI
OmnpeneneHue
1 TPUTOHOMETPUYECKUX 1 bubnuoreka [IOK
¢bynkuuit yraos ot 0° o https://m.edsoo.ru/8a1424bc
180°
2 dopmybl IPUBEICHUS 1
bu6mmoreka [JOK
T 1
3 copeMa KOCHHYCOoB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6mmoreka [JOK
> Teopema Kocritycon 1 https://m.edsoo.ru/8a142d5e
bu6mmoreka [JOK
6 Teopewa cHrycos . https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB
8 Teopema cuHycoB
Haxoxxnaenue niuH
9 CTO OHI[I/I BeJ'II/IIfII/IH JIOB 1 bubmorexa [OK
P y https://m.edsoo.ru/8a1430b0
TPEYroJIbHUKOB
bu6nmoreka [JOK
10 Petetine TpeyroabHikon . https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
11 P 1
CHCHHE TPEYTOTBHHKOB https://m.edsoo.ru/8al42ac0
bu6mroreka [JOK
12 P 1
CHCHHE TPEYTOTBHHKOB https://m.edsoo.ru/8a142ac0
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bu6mmoreka [JOK

13 P
CILICHHE TPEYTOJIBHHIKOB https://m.edsoo.ru/8al42ac0
IIpakTnueckoe
14 i pHMeHeHHe TEOPEM bubmorexa [IOK
p p https://m.edsoo.ru/8al42c3c
CI/IHYCOB nu KOCI/IHYCOB
[IpakTnyeckoe
15 IIPUMEHEHHE TEOPEM
CI/IHyCOB nu KOCI/IHYCOB
KonTponbnas pabora no
16 teMme "Pemenne bubmmorexa [IOK
| https://m.edso0.ru/8a14392a
TPGYFOJ'IBHI/IKOB
17 Ilonstue o bubmmoreka [JOK
npeoOpa3oBaHUM TO100us https://m.edsoo.ru/8a143ab0
COOTBETCTBEHHEIE
18 3JIEMEHTHI 110 J00HBIX bubmmorexa [JOK
a https://m.edsoo.ru/8al143de4
¢uryp
COOTBETCTBEHHEIE
19 3JIEMEHTHI 110 J00HBIX
¢uryp
Teopema o mMpon3BeICHUH
OTPE3KOB XOPJ, TEOPEMA O
20 il 1:)1/13Be eHII;iI[ oT 33)31(013 Bubmorexa HOK
P a p https://m.edsoo.ru/8a14406e
CEeKYIIUX, TEOpeMa O
KBaJIpaTe KacaTelbHOM
Teopema o0 mpon3BeIeHUH
OTPE3KOB XOPJI, TeOpeMa O
P PA P bubnuoreka [IOK
21 IIPOU3BEACHUN OTPE3KOB

CCKYIIHUX, TECOpEMaA O
KBaapare KacaTelbHOI

https://m.edsoo.ru/8al441a4



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
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Teopema o0 npou3BeICHUU
OTPE3KOB XOPJI, TEOPEMA O

bu6mmorexa [JOK

22 oM3BeJIe OTPE3KO
HIPOHSBE/ICHIH OTPESKOB https://m.edsoo.ru/8al442da
CEKYIIHX, TeopemMa 0O
KBaJpaTe KacaTeJIbHOU
[IpumeHneHue Teopem B

23 T bu6mmorexa [JOK
p https://m.edsoo.ru/8a143f06
T€OMETPUUECKHX 3a1a4
[IpumeHenue Teopem B

24 R bu6mmoreka [JOK
p https://m.edsoo.ru/8al443fc
TEOMETPUUECKHX 3a1a4
[IpumeHneHue Teopem B

o5 — bubmmoreka [JOK
P https://m.edsoo.ru/8a144578
T€OMETPUUECKHX 3a1a4
KonTtponbHas pabota mo
teme "l[IpeoOpazoBanue

26 moioous. Merpruueckue bubmorexa [OK

s ’ P https://m.edso0.ru/8a1447a8
COOTHOIIICHUS B
OKpy>kHOCTH"
OmnpeneneHrue BEKTOPOB.

97 Ou3nYeCcKui u bubnuoreka [IOK
reOMETPUUYECKUN CMBICIT https://m.edsoo.ru/8a144960
BEKTOPOB
CrnoxxeHue U BEIYUTaHUE

28 BEKTOPOB, YMHOKEHUE bubmorexa [OK

OB, yM https://m.edsoo.ru/8al44a8c
BEKTOpa Ha YHUCIIO
CrnoxeHue ¥ BBIYMTaHHUE
bu6mroreka [JOK
29 BEKTOPOB, YMHOKEHHUE

BCKTOpPAa HAa YUCIIO

https://m.edsoo.ru/8a144d52
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CI10)KeHHE U BEIUUTAHUE

30 BEKTOPOB, YMHOKCHHUE https://resh.edu.ru/subject/lesson/3038/main/
BEKTOpa Ha YUCIIO
Pasnoxxenne Bexropa no
31 JIBYM HEKOJUIMHEAPHBIM https://resh.edu.ru/subject/lesson/3038/main/
BEKTOpaM
bubmmoreka [JOK
32 Koo a eKTopa
PAHATEL BEKTOP https://m.edsoo.ru/8al44fbe
CkansipHO€ NpOU3BECHHE
BEKTOPOB, €ro
33 IIPUMEHEHNE IS bubnmorexa [JOK
p https://m.edsoo.ru/8a14539c
HaXOXICHUA MJINH U
VIJIOB
CkansipHo€e Ipou3BEICHUE
BEKTOPOB, €ro
34 MIPUMCHCHHE JIJIs bubmorexa [OK
p A https://m.edsoo.ru/8a14550e
HAXO0XJICHUS JUTUH U
YIJIOB
35 Pemenne 3amgau ¢ bubnuoteka [IOK
IMOMOIIbIO BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3agau ¢ bubmuoreka [IOK
IIOMOIIBIO BEKTOPOB https://m.edsoo.ru/8a1458c4
https://www.yaklass.ru/p/geometria/9-
klass/sootnosheniia-mezhdu-storonami-i-
TIpumenenue BekTopos uglami-treugolnika-skaliarnoe-proizvedeni_-
37 JUISL PELICHUS 387184 9222/skaliarnoe-proizvedenie-vektorov-

¢bu3uKu

svoistva-9526

https://znanio.ru/pub/317
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https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
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KonTtponsHas pabota o

bu6mmoreka [JOK

38
teme "BekTops!” https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPIMHATHI
TOYEK HA IJIOCKOCTHU
bu6mmoreka [JOK
40 Yy %)
PABHCHHE HPAMOU https://m.edsoo0.ru/8a145c48
41 YpaBHeHHE npsAMon
bubmmoreka [JOK
42 Yy
PABHCHHE OKPYIKHOCTH https://m.edso0.ru/8a14635a
Koopanuare! Touek
43 o epci - BuGanorexa LIOK
p . https://m.edso0.ru/8a146620
OKPY>XHOCTH U IIPSIMOU
Metoa KOOpIMHAT NP
44 peteHiH https://resh.edu.ru/subject/lesson/2508/main/
T€OMETPUYECKHX 3a7ad,
MPaKTUYECKHX 3a/1a4
Merto KOOpIuHAT TIPH
45 petieHim https://resh.edu.ru/subject/lesson/2508/main/
r€OMETPHUYCCKHX 3a7ad,
MPaKTUYECKHX 3a/1a4
MeTtoa KOOpIUHAT TIPH
46 PEIICHiH https://resh.edu.ru/subject/lesson/2508/main/
reOMETPHYCCKHX 3a7a4,
MPaKTUYECKUX 3a]1a4
KonTtponsHas padorta mo
47 TeMe "JlekapTOBBI bubmmoreka IIOK

KOOpAMHATHI Ha
IJIOCKOCTH"

https://m.edsoo.ru/8al146e0e
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[IpaBunbHbIE

48 MHOT'OYTOJIbHUKH, bubnuoreka [IOK
BBIYMCJICHUE UX https://m.edsoo.ru/8al46fda
3JIEMEHTOB

49 Yucno n. nuna bubnuoteka [IOK
OKPYKHOCTH https://m.edsoo.ru/8al1472c8

50 Yucno wt. [lnunaa bubmmoreka [JOK
OKPY)KHOCTH https://m.edsoo.ru/8al4714c

o1 JlIvHa 1yTu OKpY>KHOCTH

bu6mmoreka [JOK
2 P

> afanHas Mepa yliia https://m.edsoo.ru/8al4714c

53 [Lnomane kpyra, cexkropa, bubnuoteka [IOK
CerMeHTa https://m.edsoo.ru/8a147426

54 [Lnomane kpyra, cekropa, bubnuoreka [IOK
CerMeHTa https://m.edsoo.ru/8a147750

55 [Lnomane kpyra, cekropa, bubnuoreka [IOK
CerMeHTa https://m.edsoo.ru/8a147750

56 [lousaTue o nBMKEHUU bubnuoteka [IOK
IIJIOCKOCTH https://m.edsoo.ru/8a147c82

57 [TapanenpHbIi IEpeHOC, bubnuoreka [IOK
HOBOPOT https://m.eds00.ru/8a147f16

58 [TapamiensHbIH IEpeHOC, bubnuoreka [IOK
IIOBOPOT https://m.edsoo.ru/8al147f16

59 [TapamiensHbIN IIEpEHOC,

MOBOPOT
60 [TapamiensHbIN IIEpEHOC,
MOBOPOT
61 [IpumeHnenne nBHKEHUN bubnuoreka [IOK



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
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https://m.edsoo.ru/8a147750
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IIpY PELIECHUY 3a/1a4

https://m.edsoo.ru/8a1480e2

62

KonTtposnsHast paboTa o
temaM "[IpaBusbHble
MHOTOYTOJTbHUKH.
OKpyXHOCTb. [IBMKEHUS
miockoctu"

63

[ToBTOpenue, 0606mICHNHE,
CUCTEMaTU3alus 3HAHUMN.
N3mepenne
reOMETPUYECKUX
BEJINYUH. TpeyroibHUKN

bu6mmoreka [JOK
https://m.edso0.ru/8a148524

64

[ToBTOpEenue, 06001IeHNE,
cUCcTeMAaTU3aIys 3HaHUH.
[TapannensHble U
MepIEeHAUKYIIIpHbIE
MpsIMbIE

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

65

[ToBTOpEeHUE, 060061ICHNME,
cCUCTeMaTH3allus 3HAaHHUH.
OKpYyXHOCTb U KPYT.
I'eomerpuueckue
MOCTPOCHHUSI. YTJIbI B
OKPY>KHOCTH

66

[ToBTOpEHUE, 0600IICHNME,
CHUCTEeMaTU3alysl 3HAHHH.
BnucanHbie ¥ OIMCaHHBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB

67

HToroBast KOHTpOJIbHAS
pabora

bu6mroreka [JOK
https://m.edsoo.ru/8a148920
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68 [ToBTOpEHue, 0600IICHHE, 1
cucTeMaTu3anys 3HaHu!
OBIIEE KOJIMYECTBO

YACOB IIO ITPOT'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

* 'eometpus, 7-9 xnaccel/ Atanacan JI.C., byty3zos B.®., Kagomues C.b. u

npyrue, AknuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

Marematuka. ['eomerpus : 7—9-¢ kiaccel : 0a30BbI YPOBEHD | METOIUYECKOE
nocodue K

M34 npenmeTHoi TuHUM yaeOHUKOB 1o reometpuu JI. C. Atanacsna, B. @.
byry3osa, C. b., Kagomniesa u np./ — 2-e usn., crep. — Mockaa :

IIpocsemienue, 2023. — 48 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Poccwiickast anekTponHas mkosa. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/

«Sunexc. Yueonuk» https://education.yandex.ru/home/
«Kmaccy . https://www.yaklass.ru/

dokchopn https://foxford.ru/about

«Cupnyc. Onnaitay . https://edu.sirius.online

«MapkeTuieiic 00pa3oBaTeJIbHbIX YCJIYD»

«Sunpeke», «1C», «Yun.py», «Ckaiienr», «Koasapacy,
u3natenbeTBo «I[IpocBemenne» u apyrue. https://elducation.ru/
«uTepretYpok» —. https://interneturok.ru/
Oo0pa3zoBatenbHas atdhopma «Jlexray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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