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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OOWH W3 OCHOBHBIX Pa3/CiIOB WIKOJBHOW MaTEMATHKH,
MMEIOIIUI CBOEH 1eNbI0 00eCTIeYnTh H3yUeHUE CBOMCTB U pa3MepoB GuUryp, ux
OTHOLIEHMM M B3aMMHOE PAcCIIOJIOKEHHE, ONUPAETCA Ha JIOTHYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. L[EHHOCTh U3y4eHUs: T€OMETPUH HA YPOBHE OCHOBHOTO
oOmmiero oOpa3oBaHUs 3aKJIIOYaeTCs B TOM, YTO OOYYalOIIUWCS YUHUTCS
IPOBOJINTH JOKa3aTeIbHbIE paccyxaeHus, CTPOUTH JIOTUYECKHUE
YMO3aKJIFOUEHHsI,  JOKa3blBaTh HCTHUHHBIE YTBEPKIEHUS U  CTPOUTH
KOHTPOPHUMEPBI K JIOKHBIM, MPOBOJIUTH PACCYXKAECHUS «OT MPOTUBHOIOM,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, GOPMYJIHPOBATH OOPATHBIE YTBEPKACHHUS.

BTopoil 1enpr0 M3ydeHHs] TE€OMETPUM SIBIISIETCS MCIIOJIB30BAHUE €€ Kak
MHCTPYMEHTA IIPU PEUICHUU KaK MaTeMaTUYECKHX, TaK U MPAKTUYECKHUX 3a]1ad,
BCTpEYAIOIMXCSI B peanbHOW ku3HU. OOywaromuiica AOHKEH HAyYUThCS
ONPENEIUTh FT€OMETPUUECKYIO (PUTYPY, ONKCATh CIOBAMHU JAaHHBIM YEPTEK WU
PUCYHOK, HaWTH IUIOLIa/lb 3€MEIbHOIO ydacTKa, pacCYUTaTb HEOOXOAMMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabens uiu TpeOyemble pa3Mepbl Tapaxa ais
aBTOMOOUJII. DTOMY COOTBETCTBYET BTOpAasl, BBIYUCIMUTENIbHASI JIMHUAS B
u3yyeHun reomerpuu. I[lpum pemieHnH 3ajad MPaKTHUYECKOrOo XapakTepa
oOydaroluics y4uTCcid CTPOUTh MaTEeMaTHUYECKUE MOJENU  pPeajbHBIX
KU3HEHHBIX CHUTyallMi, MPOBOJNWTH BBIYMCIEHUS U OLEHHBATh aJI€KBATHOCTH
NOJIyYEHHOI'O pe3yJjbTaTa.

Kpaiine BaxHO NMOAYEPKUBATH CBSI3U F€OMETPUM C JIPYTUMU Y4EeOHBIMU
MpeAMEeTaMi, MOTHMBHUPOBATh MCIOJb30BATh ONPENEIECHUS T'€OMETPUUYECKUX
buryp U TOHSTHI, AEMOHCTPUPOBATH MPUMEHEHUE IOJYYEHHBIX YMEHHI B
¢u3rvke M TeXHUKE. DTU CBsSI3U HambOojee SIPKO BHIHBI B TeMax «BekTopbi»,
«Tpuronomerpuyueckue COOTHOWIEHUs», «Meron koopauHaT» U «Teopema
[Tudaropar.

VYuebnsblit kype «I'eomMeTpus» BKIIIOYAET CICAYIOIINE OCHOBHBIC Pa3fieibl
conepxkanusi: «['eomerpuueckue ¢urypel W uUx CcBoicTBay, «M3mepenue
IF€OMETPUYECKUX BEIMYMH», «JleKapTOBbI KOOpAMHATBI Ha IUIOCKOCTHY,
«Bekrops», «/[BrxkeHus miuockocti», «IIpeodpasoBaHus mogoous».

Ha uzyudenne yudeOHoro kypca «I'eomerpus» orBogutcs 204 daca: B 7
Kiacce — 68 yacoB (2 yaca B Heaento), B 8 kiacce — 68 vacoB (2 ydaca B
Henelno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).
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COILEPKXAHUE OBYYEHUASA
7 KIIACC

HauanbHble moHsATHS reoMerpud. Todka, mpsMas, OTPE3OK, JIy4. YTOI.
Buns! yrios. Beprukanbsasle u cmexHble yrubl. buccekrpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [lapayienbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

Cummetrpuunbie ¢urypol. OCHOBHBIE CBOICTBAa OCEBOH CHMMETpPHHU.
IIprMepbl CHMMETPHH B OKPYKaIOIIEM MUPE.

OCHOBHBIE ITOCTPOEHUSI C OMOILBIO IUPKYJISI U JIMHEHKHU. TpeyrojapHUK.
BricoTta, MmennaHna, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBIE W PaBHOCTOPOHHUM TpeyrojbHUKU. HepaBeHCTBO
TPEyTOJIbHUKA.

CBoiicTBa W MpU3HAKU PABHOOEIPEHHOTO TpeyroibHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CpoiicTBAa M TMpU3HAKK MapaUIeNbHbIX MNpsMbIX. CyMmma  yIyioB
TPEyTroJIbHUKA. BHENTHUE yTIIbI TPEYTOJIBHUKA.

[IpsmoyrosbHbI  TpeyronbHUK. CBOWCTBO MEIHAHBI MPSIMOYTOJIBHOTO
TPEYrojbHUKA, NPOBEAEHHONM K  rumnoreHyse. [IpusHaku  paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYroibHBIM TPEYrOJBHUK C YIJIOM B
30°.

HepaBencTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa 0 OOJIbIIEM yTiie U OOJIbIIeH CTOPOHE TPEYTOJIbHHKA.
IleprieH MKy ISP ¥ HAKIIOHHAS.

I'eomerprueckoe Mecto TOYEK. bHCcekTpuca yria W CEepeIVHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa W JAuaMeTp, HMX CBOMCTBA. B3anmmHoe
pacIlONOKEHUE OKPY)KHOCTM M npsaAmou. KacarenbHas U cekymas K
OKpYKHOCTH. OKpYHOCTb, BIHCAaHHas B yroj. BnucanHas u onucaHHas

OKPY>KHOCTH TPEYTOJIbHHKA.
8 KUIIACC

Yereipéxyronpauku. IlapamienorpamMMm, €ro mnNpuU3HAKA W CBOMCTBA.
YacTHble cilydad napajiesiorpaMMoOB (MPSMOYTOJIBHUK, poMO, KBajaparT), HX
npU3HakKu W cBoiicTBa. Tpamenusi, paBHOOOKas Tpamneuusi, €€ CBONCTBa H
npu3Haku. [IpsmoyrosibHas Tpaneuus.

Merton ynBoenus meauansl. LlenrpanbHas cummerpusi. Teopema @aneca u
TEOpEMa O MPONOPLUMOHAIBHBIX OTPE3KaX.
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Cpennue TMHUM TPEYToJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.

[Tonobue TpeyroabHUKOB, Ko3(pduiment nomodbus. [Ipusnaku mnomoOus
TpeyrojabHUKOB. [IpumMeHeHne mogo0ust Ipu pelIeHNH TPAKTUUECKHUX 3a/ad.

CpoiicTBa miomaaed reomerpuueckux guryp. @opmynsl Ui IUIOMIAIU
TPEYroJIbHUKA, apajuiesiorpaMma, pomoa u tpanenuu. OTHOLIEHHE TI0MAAeH
no1I00HBIX uryp.

Beluucnenue mionianed  TPEeyroabHUKOB W MHOTOYIOJIBHUKOB — Ha
KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenne teopemsbl Iludaropa mpu pemieHuU
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHT'€HC OCTPOr0 YIJIa MPSAMOYTOJIBHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUroHOMeTpuyecKkue (GyHKUUU
yrioB B 30, 45 u 60°.

Bnucannble u LEHTpaidbHBIE YIJbl, YTOJ MEXAY KacaTeIbHOU M XOpIOH.
Yriel  Mexay XopaMH M CeKylIMMH. BrucaHHble W ONHUCAHHbBIE
YETBIPEXYTOJbHUKN. B3anMHOE pacronokeHue IByX OKpyxkHocTer. Kacanwme
okpyxHOocTell. O01iMe KacaTeabHble K BYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TtaHreic ymioB ot 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS.

Pemenne tpeyrosbHuUKoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTM4eCKHX 3adad C HCIOJb30BAHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[TpeobpazoBanme nomoous. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O IPOU3BENECHUM OTPE3KOB XOpZH, TEOPEMBI O IIPOU3BEICHUHU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTE KacaTeIbHOM.

Bektop, mnmuHa (MOIyJib) BEKTOpa, COHAMPABJICHHBIE  BEKTOPHI,
OPOTHBOIIOJIOKHO  HAMpPABJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpaIMU HaJ BEKTOpaMu. Pa3iioxkeHue BeKTopa 1o AByM
HEKOJUIMHEApHBbIM BeKkTopaM. KoopanHatel BekTopa. CKkalsipHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHNE JIJIS1 HAXOKICHUS JJIMH U YTJIOB.

JlekapTOBBl KOOpPAMHATBHI HA IUIOCKOCTH. YPaBHEHUS IMPSIMOM W
OKPY’KHOCTH B KOOpDJAMHATaX, NEPECEUECHUE OKPYKHOCTEH M MpsMBIX. MeTox
KOOPJIMHAT U €r0 NPUMEHEHUE.

IIpaBunbHble MHOTOYrosibHUKM. JlIMHA OKpy:XHOCTU. I'panycHas wu
paauaHHas Mepa yTJia, BBIYMCIECHUE UIMH IyT OKpy:kHocTel. [lnomane kpyra,
CEKTOpa, CETMEHTA.
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JIBMOKEHUS TUIOCKOCTH W BHYTPEHHUE CUMMeETpur Guryp (d1IeMeHTapHbIe
npencrapienus). [lapamensubiii nepenoc. [ToBopor.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA [IPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHS MPOrPAaMMbI y4EOHOrO Kypca
«I"eoMeTpus XapaKTepU3yrTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

NPOSIBIECHUEM MHTEpPECa K TMPOUNUIOMY W HACTOSIIEMY pPOCCHUCKOMN
MaTeMaTUKH, LIEHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHSM POCCHUHUCKHUX
MAaTEMATUKOB M POCCUICKON MaTeMaTUYE€CKOM IIKOJIbI, K UCMOJIb30BAHUIO ATUX
JTOCTUKEHUN B IPYTHX HayKaxX U MPUKIAAHBIX chepax;

2) rpa:xKIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOTHEHUIO O0S3aHHOCTEN TpakllaHWHA W peau3aiiu
€ro Ipas, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMUS
pPa3IMUHBIX  CTPYKTYp, SBICHHUM, MPOUEAYp TPaKIAHCKOTO 0OIIecTBa
(HammpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO ATHYECKHUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUNM HAyKH,
OCO3HAHHEM Ba)XHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTH€ B pENICHWHU MPaAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOW HAMpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaT€MaTHYECKOTrO
o0pa3oBaHMs HA MPOTSHKEHUU BCEH XKU3HU VISl YCIEIIHON MpodeccuoHaIbHOM
NEATEeIbHOCTU U Pa3BUTHEM HEOOXOJIUMBIX YMEHHI, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBUIYAJTbHOM TPACKTOPUU OOpa30BaHUST M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U JCTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTU4YECKUX OOBEKTOB, 3aJlay, PCIICHUH, PACcCY>KICHUM, YMEHUIO BUACTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAlMEeld B [IEATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
peACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPUPOIBI
U o0lIecTBa, MOHUMAaHUEM MaTeMaTHYECKOW HayKH Kak chepbl 4ye0BEeYeCKOM
JEATEIIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJI Pa3BUTHS IUBUIIU3ALINH,
OBJQJCHUEM SI3bIKOM MaTE€MaTUKM W MATeMaTUYECKOM KyJIbTypoW Kak
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CPEICTBOM  TIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTCUIIMMHU  HABBIKAMH
MCCJIEI0OBATEIIbCKON EATeTLHOCTH;

6) dusuyeckoe BocnuTaHUE, (DOPMUPOBAHUE KYJILTYPbI 310POBbsl M
IMOILMOHAJILHOTO 0JIaronoJyums:

TOTOBHOCTBHIO TIPUMEHSTh MAaTEMAaTHUECKHE 3HAHHWS B MHTEPECAX CBOETO
3II0POBBS, BEICHHUS 3I0POBOTO oOpa3a JKW3HU (30POBOE THUTAHUE,
cOaJaHCUPOBAHHBIA PEXUM 3aHITHH W OTIbIXa, peryJsgpHas Qu3ndecKas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBBIKA pPeQIICKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TAKOTO ke MpaBa JPYroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHCHTallMeld Ha MPUMEHEHHE MATEMAaTHYCCKUX 3HAHWUW MJIs pelIeHUs
3a/1ay B 00JIACTH COXPAHHOCTU OKPY’KAIOIICH Cpe/ibl, INIAHUPOBAHUS ITOCTYIIKOB
U OLIEHKHM UX BO3MOKHBIX MOCJIEICTBHUM JUIsl OKPY>KAIOIIEH cpeibl, 0COZHAHUEM
TII00ATBPHOTO XapaKkTepa KOJOTHUSCKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajganTamusi K U3MEHSIOIIMMCH YCJIOBUSIM CONMAJIBHOH H
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSIX HEOINPEIACIEHHOCTH, TTOBBIIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JESITeIbHOCTh, B TOM
JUCJIe yYMEHHWE YYHUTBCS Y JAPYTHX JIOACH, MNpuoOpeTratb B COBMECTHOM
JeSTETLHOCTH HOBBIC 3HAHWS, HABBIKA U KOMIICTCHIIMH U3 OTIBITA IPYTHX;

HEOOXOUMOCTHIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIE
dbopMyIMpOBaTh UIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SBJICHUSX, B TOM
YHUCJIe paHee HEM3BECTHBIX, OCO3HABaTh ACHUIIUTHI COOCTBEHHBIX 3HAHHN U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYHD CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CUTYaIlMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMBbIC PEIICHHUS W ACHCTBUS, (DOPMYJIMPOBATh M OIICHUBATH PHCKU H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YU4eOHbIE HeiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:
e BBISBITH u XapaKTEePU30BaTh CYLIECTBEHHBIC MIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSITHH, OTHOLIEHUN MEXKAY MOHSTHSIMU,
dbopMyIMpOoBaTh OMpE/ICICHUS OHATHIA, YCTAHABIMBATh CYIIECTBEHHBIH
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MPU3HAK KiIacCU(PUKAIUA, OCHOBAHUSA i OOOOIIEHWS W CpaBHEHUS,
KpUTEPUH TPOBOJUMOTO aHAJIN3a,;

e BOCIPUHUMATH, (POPMYJIUPOBATH U TNPEOOPA3OBBIBATH CYXKIICHUS:
yYTBEPAUTENbHBIE W OTpUIIATENIbHbIC, €IUHUYHbIC, YACTHBIE U O0OIIue,
YCIIOBHBIC;

e BBIBISITh  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aWMOCBSI3M W
npoTUBOpeursi B (akrTax, JaHHBIX, HAONIOJACHHUSIX M YTBEPKICHUSX,
npenjiaraTb ~ KpUTEPUU  JJI1  BBISBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHH;

e JIe7IaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACTYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

e paszbupaTh J0Ka3aTEeIhCTBA MATEMATHUYECKUX YTBEPXKICHUU (MIpsIMbIE U
OT  MNPOTHBHOTO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOKHbIE
JI0KA3aTelIbCTBA MAaTEMaTHICCKUX (DaKTOB, BRICTPAUBATh apTyMEHTAITHIO,
MPUBOJNTHh TPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBECHHBIE
paccyKIIeHHUS,

e BBIOMpaTh CMOCOO perieHus y4yeOHOW 3alayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpaTh Haubosiee MOAXOASIIUA C Yy4ETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTebCcKue AeiiCTBUSA:

e HCIOJb30BATh BOMPOCHI KaK MUCCIIEI0BATEILCKUM HHCTPYMEHT MMO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (DUKCUPYIOIIME TPOTUBOpEUHE, MPOOJIEMY,
CaMOCTOSITENIbHO yCTaHaBIMBAaTh HMCKOMOE W JaHHOE, (POpPMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBATh CBOIO TTO3UIINI0, MHCHHE,

e TMPOBOJWUTH IO CAMOCTOSATEIHLHO COCTaBICHHOMY IUIaHy HECIOXHBINA
AKCIIEPUMEHT,  HEOOJIBIIOE  MCCIEJOBAaHUE IO  YCTAHOBJICHUIO
OCOOEGHHOCTEHl MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXK]Ty COOOM;

e CaMOCTOSITEILHO  (OpMYJIUPOBAaTH  O0OOIIEHHS W  BBIBOABI IO
pe3yabTaTaM TPOBEIEHHOTO HAOMIOACHUS, HMCCIICIOBAaHUS, OIICHUBATH
JI0OCTOBEPHOCTH MOJYUYECHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 0000IIECHHUI;

e TPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE MPOIECCa, & TAKKE BBIJABUTATH
IIPEITOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undpopmaumeii:

e BBIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTH HH(POPMAIINH, TAHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]1a4H;

e BBIOMpaTh, AHAIM3HPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUIHBIX BUIOB M (OPM IIPEICTABIICHHUS,

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 195 ot 02.11.2025. Ucnonnutens: HyxanH A.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 8 n3 30. CTtpaHnua cosgaHa: 02.11.2025 12:44 =¥ TATAPCTAH



e BbIOMpaTh (QOpMy NpeacTaBiICHUS HWHGOPMALMU M WUIIOCTPUPOBATH
peliaeMble 3aJayd CXeMaMHd, JuarpaMMaMu, WHOM TpaduKod HU HX
KOMOHMHAIUSIMU,

e OIICHMBAaTh HAAEKHOCTh MH(OpPMALMM MO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHHBepPcaJdbHbIe yueOHbIe 1eiiCTBUA:

e BOCIOPUHHMMATh M (OPMYJIUPOBATH CYXKJIECHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJISIMU OOLIEHMUS], ICHO, TOUHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX M IMMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS I10
XOJly pelIeHUs 3a]1a4i, KOMMEHTUPOBATh IMOJYYEHHBII pe3yJIbTaT;

e B X0/€ OOCYXJEHHS 33a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOi
TEMBI, MPOOJIEMBI, PEIIaeMOil 3aaul, BbICKA3bIBaTh HJIEU, HAlICJICHHbIC
Ha IIOMCK pEILICHHUs, COIOCTaBISATh CBOM CYXICHHS C CYXICHUAMU
JIPYrUX YYacTHUKOB JHMajiora, OOHApyXKMBaThb pa3IMUUME€ U CXOJICTBO
MO3ULIUNA, B KOPpPEKTHOU (Gopme (HOopMyIupoBaTh pa3HOINIACHS, CBOU
BO3PAXKEHUS;

e IIPEACTaBIATh  pE3yJbTaThl  pPELIEHUS  3aJauyd,  HKCIEPUMEHTA,
UCCIIEJIOBaHUs, IPOEKTa, CAMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUIEHHSI C Y4Y4€TOM 3ajJady IMpe3eHTalUud U OCOOEHHOCTEU
ayJIUTOPHH;

e IOHMMAThb M  UCHOJB30BaTh  MpEUMYyLIECTBA  KOMAHJAHOH U
UHAMBUIyaJIbHOM pabOThl MpU pEeHIeHHHd Y4YeOHbIX MaTeMaTUYeCKUX
3ajady;

e TMPUHMMATH  LEIb  COBMECTHOM  JEATEIbHOCTH,  IJIAHUPOBATH
OpraHu3allMi0 COBMECTHOM paboThl, paclpeaenarb BHUIbl padoT,
JIOTOBApPUBATHCA, 00CYXKIaTh MPOIECC U Pe3yibTaT paboThl, 0000mAaTh
MHEHUSI HECKOJIBKUX JIIOJICH;

e yYacTBOBaTh B TIpYyHNOBBIX QopMax paboTsl (00CyxJeHus, oOMEH
MHEHUSIMH, MO3TOBBIC IMITYPMBl M JIPYTHE), BBITIOJIHATH CBOIO YacTh
paboThl M KOOPAMHUPOBATH CBOU JEHUCTBUA C JPYTUMHU UJIEHAMU
KOMaH/Ibl, OLICHUBAaTh KAa4eCTBO CBOETO BKJaJa B OOIIMN MPOIYKT IO
KpUTEPUsIM, CHOPMYJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHMBeEpCAJIbHbIe YueOHbIe NeliCTBUA

Camoopranusanus:
e CaMOCTOSITEIFHO COCTABJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1a4u (MJIU ero
9acTh), BEIOUPATH CIIOCOO PEMICHUS C YYETOM HMEIONIUXCS PECYPCOB U
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COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapHaHTHI PEUICHHUH ¢ y4ETOM HOBOI MH(OpMAIIUH.
CaMOKOHTPOJIb, IMOLHOHAJIBHBIN HHTE/JICKT:

e BIAAETh cCHOcO0aMU CaMONIPOBEPKH, CAMOKOHTPOJS IIpouecca U
pe3yJIbTara peleHns] MaTEMaTUIECKOM 3a/1a4u;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH
3a/1a4yd, BHOCHTh KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAWIEHHBIX OUIMOOK, BBISIBJICHHBIX TPYAHOCTEN;

e OLICHMBATh COOTBETCTBUE pe3yjbTaTa ACATEIBHOCTH ITOCTABICHHON LIENIN
U YCIOBHSM, OOBSICHATh NPUYMHBI JOCTIKEHUS WM HETOCTHKEHUS
[eJIH, HAXOAUTh OIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoHiy oOydenuss B 7 Kjacce OOyyarolIMiicsi MOJYYUT CIETYIOIINE
IPEIMETHBIE PE3YJIBTATHI:

Pacnio3HaBaTh H3yYeHHbBIE TE€OMETPHUECKHE (QUIYpBI, ONPEAENSITh HX
B3aUMHOE PACIOJIOKEHUE, N300paKaTh r€OMETPUUECKUE (UTYPBI, BBINOIHITH
YEpTEeKU 110 YCIOBHUIO 3anaud. V3MepsATh JIMHEHHBIE U YIJIOBBIE BEJIMYMHBI.
Pemate 3a1aun Ha BBIYKCIECHUE JJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Henatb rpyOyt0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM KU3HU, pa3MEPOB MPUPOIHBIX O0BEKTOB. PazmuyaTs pa3zMmepbl 3THUX
0OBEKTOB 10 NOPSAJKY BETUUUHBI.

CTpouTh 4EepTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCs MNpU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, MCIOJb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB MIPU PEILIEHUH 3a]1a4.

[IpoBoauTh JIOTUYECKHUE paccy X aeHus c WCIIOIb30BaHUEM
r€OMETPUYECKHUX TEOPEM.

ITonp30BaTbCsA MpHU3HAKaMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEAMaHbl, NPOBEAEHHOM K THUIOTEHY3€ IPSMOYTOJIBHOTO
TPEYroJIbHUKA, B PEILIEHUN T€OMETPUUYECKUX 3a/1a4.

OnpenensaTe napauIeIbHOCTh NPSIMBIX C ITOMOLIBIO YTJIOB, KOTOPBIE
oOpa3zyet ¢ HUMH cekymias. OnpenensaTs napayuieIbHOCTh MPSMBIX C TOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM MPSMOU 0 TOYEK APYTOM MPSIMOM.

Pemate 3a1aum Ha KJeT4aTol Oymare.

[IpoBONTH BBIYMCIIEHUS W HaXOAUTh YMCIOBbIE U OYKBEHHBIE 3HAUCHUS
YyIJIOB B TEOMETPUYECKMX 3a/Jadyax C MCIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, 0Opa3oBaHHBIX IpHU
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MIEPECEUCHNH JBYX IMapaUIEIbHBIX MNPAMBIX CEKylled. Pemare nmpakTudeckue
3a/1ayv Ha HaXOXJICHHUE YIJIOB.

Brnaners moHATHEM TeOMETPUYECKOTO MECTAa TOYEK. YMETh OIpPEHEIATh
OMCCeKTpUCY yria U CEPeAMHHBIA TMEePIEeHIUKYJSAp K OTpPe3Ky Kak
r€OMETPUYECKHAE MECTA TOUEK.

@opMyIHpOBaTh ONpPEAEIEHUsI OKPY>KHOCTU U Kpyra, XOpJbl U AUAMETPa
OKPY>KHOCTH, IOJIb30BAThCS UX CBOWCTBAMU. YMETh NPUMEHATH 3TU CBOMCTBA
IIPU PEIICHUU 33/1a4.

Brnanets moHATHEM OMMCAHHOW OKOJIO TPEYTOJbHUKA OKPY’KHOCTH, YMETh
HaxoauTh €€ meHtp. [lomb3oBarbes (pakTamMu O TOM, YTO OMCCEKTPHCHI YIIJIOB
TPEYrOJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO CEpPEAUHHBIC
NEPHEHINKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHON TOUKE.

BiianeTs noHATHEM KacaTeJIbHON K OKPYXHOCTH, IIOJIb30BAThCS TEOPEMOM
0 TMEpPHEHAMKYJSIPHOCTH KacaTeNbHOW M pajuyca, NPOBEIEHHOIO K TOYKE
KacaHusl.

[lonb30oBaTbcd  NPOCTEHIIMMU  T'€OMETPUYECKUMHU  HEPAaBEHCTBaMH,
NOHUMATh UX NMPAKTHYECKHUI CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS € TOMOILIBIO IUPKYJIS
Y JINHEUKU.

K koniy oOyuenuss B 8 kJjacce oOydaromuiicss MOJY4YUT CIEAYIOLIUE
IPEIMETHBIE PE3YJIBTATHI:

Pacno3HaBaTh OCHOBHBIE BH[bl YETBIPEXYIOJBHUKOB, HUX 3JIEMEHTHI,
[I0JIB30BATHCS UX CBOMCTBAMU NPH PELIEHUH F'€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOICTBA TOUKM MEPECEUEHUsI MEANAH TPEYroJibHUKA (LEHTpa
Macc) B PEIIeHNUH 3a/1ay.

Bragers mnoHATHEM CpelHENH JIMHUM TPEyTrojdbHUKA U TpareluH,
OPUMEHATh UX CBOMCTBA IPH PELIEHUU I'€OMETpUYECKHX 3anad. [lomp3oBaThCs
Teopemoit daeca U TEOPEMOMN O MPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX
JUTSL pelIEHUs] TPaKTUYECKUX 3a]1ay.

[IpumMeHAT  TpU3HAKKM  NOAOOMS  TPEYrOJbHUKOB B  PEIICHUH
r€OMETPUYECKHX 3a]a4.

[Tonp3oBaTbes Teopemoi [ludaropa mias pemieHUs reOMETPUUYECKHX U
npakTuyeckux 3anad. CTpouTh MaTeMaTHYeCKYlH0 MOJENb B MPAKTUYECKUX
3a/layax, CaMOCTOSITENIbHO JeiaThb 4YepTEX M HaXOAUTh COOTBETCTBYIOLIUE
JUTUHBI.

Brnagere mNOHATHMSIMH CHHYCA, KOCHHyCa M TaHI€HCa OCTpPOro yria
MIPSAMOYTOJIBHOTO  TpeyroibHUKa. [lonb30BaThCs 3TUMHM  TMOHATHAMM IS
pelIeHs IPAKTUYECKUX 3a/1ay.
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Boruncnsate  (pa3nuyHbIMEA - clIOCOOaMM) IJIOLIAAb TPEYroJbHUKA U
IOIaM  MHOTOYTONBHBIX  ¢uryp  (monb3ysAch, TA€  HE0OXOIUMO,
KalbKyJIATOpOoM). [[pUMEHSTh MOTydYeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Brnaners MOHATUSIMH BIOMCAaHHOTO M LEHTPAIBHOrO YIJIA, HCIIOJIb30BaTh
TEOpPEMBbl O BIMCAHHBIX yIJIAX, yIJIax MEXAYy XopAamMHu (CEeKyIIHMMH) U yTie
MEK]ly KacaTeJIbHOM U XOPAOU IPU PEIEHUH T€OMETPUYECKUX 3a1ad.

Brnanerp MOHATHEM  ONUCAHHOTO  YETBIPEXYTOJbHHUKA, MPUMEHSTH
CBOKCTBA OMMUCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUHN 3a1a4.

[IprMeHSTh MOTyYEeHHBIE 3HAHUS HAa IPAKTUKE — CTPOUTh MATEMATHUECKHE
MOJENN JUIsl 3a4ad peallbHOM JKW3HU M NPOBOJIUTH COOTBETCTBYIOIIHE
BBIYMCIICHHSI C NMPUMEHEHUEM NO0J00MS W TPUTOHOMETPHUH (ITOJIB3YSCh, TIE
HEOO0XOMMO, KaJIbKYyJIATOPOM).

K xoHiy oOydenuss B 9 kiacce oOyyaromuiicsi MOJYYUT CIETYIOIINE
MIPEAMETHBIE PE3YNIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAaXOJUTh C HUX
MIOMOILBIO PAa3JIMYHbIE 3JEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («peuieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY»). HaXxoauTh (C MOMOIIBIO KaJbKYJISITOPA)
JUTMHBI ¥ YTJIbI JUIsl HETAOJTUYHBIX 3HAYCHUH.

[Tosp30oBaThHCA dbopmynamu MIPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM I HAXOXKJIEHUS COOTHOLIEHUH MEXIy
TPUTOHOMETPUYECKUMH BETUUYNHAMH.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKJICHHUS
Pa3UYHBIX  DJIEMEHTOB  TPEYTOJbHUKA  («PEIICHHWE  TPEYTOJBHHUKOBY),
MPUMEHSATH UX MPU PEIICHUH T€OMETPUYECKHX 3a/1ay.

Brnagers mnoHATHSAMU TpeoOpa3oBaHus NOJ00MS, COOTBETCTBEHHBIX
aMeMeHToB  moAoOHbIX  ¢uryp. Ilomb3oBaThCcsi  CBOMCTBAMU — T0JI00MS
IIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JJIMHBI M HAXOAUTH YIJIbI Y TIOJIOOHBIX
¢uryp. IlpumeHsTs cBoilcTBa NOA0OMS B NpPAKTUYECKUX 3ajgadax. YMeETb
MPUBOANTH MPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOLIEM MUPE.

[lonp30BaThCca TEOpeMaMH O TPOU3BEICHHHM OTPE3KOB  XOpHA, O
IPOU3BEIACHUH OTPE3KOB CEKYIIMX, O KBAJPATE KacaTeIbHOM.

[Tonp30BaThCA BEKTOpAMH, IOHUMATh WX T€OMETPUYECKUN U (HU3HUECKUI
CMBICJI, IPUMEHSTh WX B PEIICHHMH T€OMETPUYECKUX U (U3MUECKUX 3aj]ad.
[IpuMeHATh CKalsipHOE NPOU3BEJACHUE BEKTOPOB MJI HAXOXKIECHUS IJIUH U
YIJIOB.

[Tonb30oBaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATH €ro B
pPELIEHNH T€OMETPUYECKUX U MMPAKTUYECKUX 3a]1a4.
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BiiageTs NOHATUSAMU IPAaBUIILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI YT OKPY>KHOCTH U PaJINaHHON MEPBI yIJla, YMETh BBIUMCIATH IJIOIIAb
Kpyra u ero 4acrteil. IIpuMeHSTh NOIy4YEeHHbIE YMEHHS B MPAKTUYECKHUX
3a/1a4ax.

HaxoauTs ocu (MM HEHTPBHI) CUMMETPUU (PUTYp, TPUMEHSTH JBHKECHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IprMeHSTh MOTy4YEeHHBIE 3HAHUS HAa IPAKTUKE — CTPOUTh MATEMATHUECKHE
MOJENW JJIs 3aJad pEaJbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIHE
BBIYKCIICHUS C TPUMEHEHUEM IMOJ00US W TPUTOHOMETPUYECKUX (PYHKIUH
(TOTB3YACH, TAC HEOOXOIUMO, KATBKYJISITOPOM).

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 195 ot 02.11.2025. Ucnonnutens: HyxanH A.B. 0 AIEKTPOHHbINA
CrpaHuua 13 3 30. CTpanuua cosaara: 02.11.2025 12:44 =¥ TATAPCTAH



IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NMPoBePSIEMOro o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'O 00111€r0
pe3yJbTara o0pa3oBaHus
6 ['eomeTpus
Pacnio3naBaTh M3y4yeHHBIE TeOMETpHUYECKHE (GUTYPBI, ONPEICNSTh
UX B3aUMHOE DAcCIONIOXKEHHE, H300paxkaTb TIE€OMETPUYECKHE
6.1 Gburypsl, BBINOIHITH YEPTEKHU IO YCIOBUIO 3amaun. U3mepsTh
JUHEWHBIE U YIJIOBbIC BEIWYHMHBI. Pemarh 3amaun Ha BHIYMCIICHHE
JUITMH OTPE3KOB U BEJIMYMH YIJIOB
Jenates rpyOy1o OLIEHKY JMHEHHBIX U YTIOBBIX BETUYHMH MIPEIMETOB
6.2 B pealbHOW >KU3HU, Pa3MEpPOB MPUPOIHBIX 00BEKTOB. Paznuyarh
pa3Mepbl ATHX 0OOBEKTOB 110 TOPSAKY BEITMUHMHBI
6.3 CTpouTh 4epTexKHu K FTEOMETPUUECKUM 3a7a4am
[Tonp3oBaThCs MIpU3HAKAMU paBeHCTBa TPEyTOJIbHUKOB,
6.4 UCIIONb30BAaTh  MPU3HAKM W CBOWMCTBA  PaBHOOEIPEHHBIX
TPEYTOJILHUKOB MPHU PEIICHUN 3a/1a4
6.5 [IpoBomUTh  JIOTMUECKHE PACCYXKACHUS C  HUCIOJH30BAHHUEM
' r€OMETPUUYECKUX TEOPEM
[Tonb3oBaThcA MpU3HAKAMU paBeHCTBA MPSIMOYTOJIBHBIX
6.6 TPEYTOJIbHUKOB, CBOMCTBOM MEJIMaHbI, MPOBEAEHHON K THIIOTEHY3€
' MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PEHIEHUU TE€OMETPUUECKHUX
3aj1au
Omnpenenstb NapalieIbHOCTh TMPSMBIX C T[OMOIIBIO  YTJIOB,
6.7 KOTOpBIe 00pa3yeT ¢ HUMHU cekymas. OnpeaensTs napajiebHOCTb
' NPSIMBIX C TIOMOILIBIO PABEHCTBA PACCTOSHUNA OT TOYEK OIHOU
IIPSAIMOM 10 TOYEK JPYTOH IPSIMO
6.8 Pemate 3amaun Ha kieTyaTon Oymare
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6.9

6.10

6.11

6.12

6.13

6.14

6.15

8 KVIACC

Kon
NpoBePsIeMOro
pe3yJbTara

6

6.1

HpOBO,Z[I/ITB BBIYUCICHUA W HAXOAUTh YHUCIOBBIC H 6yKBCHHBIe
3HA4YCHUA YIJIOB B I'COMCTPHYCCKUX 3aJadax C HCIIOJIb30BaAHUEM
CYMMBI YI'JIOB TPCYTOJIbHUKOB U MHOI'OYT'OJIbHUKOB, CBOICTB YTJIOB,
O6pa3OBaHHBIX IIpu MNEPEeCCUCHHUMN NABYX IMapalJICJIBHBIX IIPAMBIX

CeKyllel. Pemare npakTuyecKkue 3a1a4i Ha HaX0KJICHUE YTIIOB

Bragers TmOHSATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh
ONpeeNiaTh OMCCEKTPUCY YIJIa U CEePEeIMHHBIN MEePHeHAUKYISIp K

OTPE3KY KaK T€OMETPUUYECKUE MECTa TOUEK

@opMynMpOBaTh ONpPENEICHUS OKPYKHOCTH W Kpyra, XOpAbl U
JIMAaMETpa OKPY>KHOCTH, IOJIb30BATbCA KX CBOWCTBAMH. YMETh

IMPUMCHATDb OTH CBOICTBa IIpyu pCUICHHUU 3a1a4

Bnagets NOHATHEM ONMCAaHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ ueHTp. llomp3oBaThcs (akTamMu O TOM, 4TO
OUCCEKTPUCHI YIJIOB TPEYrojbHUKA IEPECEKAIOTCsl B OJTHONW TOUKE,
U O TOM, YTO CEpPEAVHHBbIE MEPIEHAUKYJSAPbl K CTOPOHaM

TPEYTOJIbHUKA MEPCCCKAOTCA B OJIHOM TOUYKE

Brnaners moHsTHEM KacaTelbHOM K OKpYKHOCTH, MOJb30BAaThCS
TEOPEMON O MEpHEeHIUKYJSIPHOCTH KacaTelbHOHM M pajuyca,

HpOBCI[éHHOFO K TOYKC KaCaHHA

ITons3oBaThCA HpOCTCfII.HHMPI TCOMCTPUICCKUMHU HEPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

HpOBOI[I/ITI) OCHOBHBIC T'COMCTPUYCCKHUEC MOCTPOCHUA C IMOMOMIBIO

LUPKYJIS U JIMHEHKH

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI0 00111€r0
oOpa3oBaHus

I'eomerpus

Pacno3naBaTh OCHOBHEIE BU/BbI I-IeTI:Ipéxyl"OJ'H:HI/IKOB, UX 3JICMCHTHI,
IMOJIL30BAThCSI HX CBONCTBAMU npu peIcHUU TCOMETPUUCCKUX

3aga4
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

9 KUIIACC

IIpuMeHATH CBOMCTBA TOYKM IIEPECEYEHUs MEIUAH TPEYrOoJIbHUKA

(eHTpa Macc) B peIICHUH 3a1a9

Bnagers moHsTHEM cpeAHEW JTMHUHM TPEYroJbHUKAa W Tpalleluw,
MPUMEHATh MX CBOWCTBA MPU PEUICHUH T€OMETPUUYECKHUX 3ajad.
[Tons3oBaThCs TeopeMou ®darneca u TeopeMou 0
MPOMOPIUOHANBHBIX OTpPE3KaxX, MPUMEHSATh WX JUJIsl PELICHUS

MMPAaKTUYCCKUX 3a1aq

[IpuMeHSATh TNpHU3HAKK 1OA00WS TPEYroJbHUKOB B PELICHUU

rCOMETPHUYCCKHUX 3ada4

[Tonb3oBatbes Teopemoii [Tudaropa asns pemieHus: reoMeTpUIECKUX
U TpakThyeckux 3anad. CTpOUTh MAaTeMAaTHYECKYH0 MOJEIb B
MPAKTUYECKUX 3a7lauyaX, CaMOCTOSTENIbHO JeJaTh 4YepTéx W

HaxXoAuThb COOTBCTCTBYIOIIUE JJIMHBI

Bnagers moHITHSIMH CHHYCa, KOCMHYCa W TaHI'CHCa OCTPOro yria
MNpAMOYT'OJIbHOTO TPCYTr'OJIbHUKA. ITonp30BaThCsl STUMU MOHATUSIMU

AJI pCHICHUA IMTPAKTUYCCKUX 3a1ayd

Breruucnsate (pa3iuuHbIMU crioco0amMu) TUIOHIAAb TPEYTOJbHUKA U
IUIOMIAId MHOTOYTOJBHBIX (QUTYp (MOJB3YSACH, TIe HEOOXOAUMO,
KabKynaTopoMm).  [IpuMeHSTh  TOJIydeHHBIE  YMEHHS B

MPAKTUYCCKUX 3alavdax

Bnanetp MOHATHSMH  BNMCAaHHOIO M LEHTPAIBHOIO  yIJa,
UCIIOJIb30BaTh TEOPEMbl O BIIMCAHHBIX yIJaX, yriax MexIy
XopJamMH (CEeKyIMMH) U yIiie MEeXIy KacaTeJbHOM M XOpAoH mpu

PEIICHUN T'COMECTPUICCKHUX 3a1a4

Bnaners MOHATHEM OIHMCAHHOTO ‘leTBIpéXYFOJIBHI/IKa, MMPpUMCHATDH

CBOMCTBA OIMCAHHOTO ‘-ICTI)IpéXYFOJ'II)HI/IKa IIpH pCUICHUY 3aJ1a4

IIpuMeHATh IOJy4YEHHBIE 3HAHMS Ha TPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIH Ul 3a/1a4 PEAIbHON KU3HU U ITPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM TMOoJo0us H

TPUTOHOMCTPHUU (HOJ'ILSYHCL, rac HCO6X0,[[I/IMO, KaJ'ILKyJI}ITopOM)
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Kon
NpoBepsaAEeMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111€T0
o0pa3oBaHus

['eomeTpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMHM OCTPHIX YIJIOB, HAXOAUTH C
UX  TIOMOIIBIO  pa3lUYHbIE  DJIEMEHTHl  MPSIMOYTOJBLHOTO
TPEYroJIbHUKA («PEIICHUE MPSIMOYTOJbHBIX TPEYTrOJIbLHUKOBY).
Haxonuth (C MOMOIIBIO KaJIbKYJIATOpPA) JUIMHBI U YIJIBL IS

HETAOIMYHBIX 3HAYECHUH

[Tone3oBatbess  (opMynamMu  TPUBEACHUS W OCHOBHBIM
TPUTOHOMETPUYECKUM TOXJIECTBOM TS HAXO0XKICHUS

COOTHOIICHUH MCKAY TPUTOHOMETPUUCCKUMU BCIMYNHAMU

Hcmons30BaTh TECOPECMbI CMHYCOB W KOCHHYCOB IJId HaXOXICHHA
Pa3INIHbIX JJICMCHTOB TPECYroJIbHUKa («pemeHne
Tpeyr‘OJ'ILHI/IKOB»), MNPUMCHATb UX IIpU PCHICHHU I'COMCTPHYCCKUX

3aga4

Brnagets monstusiMu npeoOpa3oBaHus MOI00US, COOTBETCTBEHHBIX
9JIEMEHTOB MOJO00HBIX Guryp. [loap30BaTHCS CBOHCTBAMU MTOI00HS
IIPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATD JJIMHBI U HAXOAUTH YIJIBI
y nonobuHeix ¢uryp. Ilpumenste cBoiicTBa monoOus B
NPAaKTUYECKUX 33a/a4ax. YMeTb NPHUBOJUTH MPUMEpPHI MOJA0OHBIX

buryp B oOKpy>Karomem Mupe

ITons3oBaThCA TEOpEMaMH O IMPOU3ZBECACHHUUN OTPE3KOB XOpA, O

MMPOU3BCACHUUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

ITonb30BaTbcs BEKTOpPAMM, IIOHUMATh HUX TEOMETPUYECKUM H
(bu3nuecKuil CMBICH, IPUMEHATh UX B PELICHUH T€OMETPUUECKUX U
¢usznueckux 3amad. [IpuMeHSATH  CKaJlIpHOE TPOU3BEACHHE

BCKTOPOB AJId HAXOXICHUA JJIMH U YTJIOB

ITonw3oBaThCs METOJOM KOOPAWHAT Ha IJIOCKOCTHU, TPUMCHATH €ro
B pCHICHUHU TCOMETPUUCCKUX U MMPAKTUYCCKUX 3aJa4

BHa,Z[CTB MNOHATHUAMA NPABUJIBHOIO MHOI'OYTOJIbHUKA, JJIMHBI

OKPY’KHOCTH, JUIMHBI TIyTH OKPY’KHOCTH W paJuaHHON Mepsl yIJia,
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YMETb BBIUHCIATH IUIONIAAbL Kpyra U ero 4yacreu. IIpumMeHATH

MOJIYUYCHHBIC YMCHUSA B IPAKTHUYCCKUX 3aJavdax

HaxomuTh oOCHM WM LEHTPHl CHMMETpUU GUryp, NPUMEHSTH

0 JIBIKEHUSI TNIOCKOCTH B IPOCTEUIIINX CITydasix
[IpuMeHsTh TMOJIyYeHHblE 3HAHUS Ha MPAKTHKE — CTPOUTHh
MaTeMaTU4YeCKUe MOJIETHU Il 3a/1ay peasibHOM JKU3HU U MTPOBOJIUTH
6.10 COOTBETCTBYIOIIME BBIYUCICHUS C NPUMEHEHHEM Moxo0us u
TPUTOHOMETpPUUYECKUX (YHKUUN (MOJB3YSACh, I/I€ HEOOXOAUMO,
KaJIbKYJIATOPOM)
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 195 ot 02.11.2025. Ucnonnutens: HyxanH A.B. 0 AIEKTPOHHbINA
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauanenubie nonaTtuss reomerpuun. Touka, mpsimas, OTpEe30K, Jyd. YTOIL
. Buasl yrnos. BeprukanbHble W CcMeXHbIE yIUIbl. buccekrtpuca yria.
. Jlomanasi, MHOroyroyibHMK. llapaminenbHOCTP M IEPIEHIUKYISIPHOCTH
MPSAMBIX
62 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETPHH.
' [Ipumepsl CHMMETPUH B OKPYKAIOIIEM MUPE
63 OCHOBHBIE MTOCTPOEHHUS C MOMOILBIO LUPKYJIS U JIMHEUKHU. TpeyrojibHUK.
' Bricora, Mmennana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBII UM PaBHOCTOPOHHUI TpeyroiapbHUKU. HepaBeHCTBO
' TpeyroJbHUKA
65 CpoiicTBa W TpHU3HAKW paBHOOEAPEHHOro TpeyroibHukKa. [IpusHaku
' pPaBEHCTBA TPEYTOJILHUKOB
6.6 CoiicTBAa ¥ TpPHU3HAKK TapaUIeNbHBIX NpsaMbix. Cymma  yIJioB
' TpeyroJibHuKa. BHEIIHNE yIibl TpEyroJbHUKA
[IpsiMoyronbHBI TpeyroiabHUK. CBOHCTBO MEOUAHbl MPSIMOYTOJBHOIO
6.7 TpEyrojibHUKa, MNPOBEAEHHOM K TruUIoOTeHy3e. lIpu3Haku paBeHCTBa
' MPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTrONIbHBIN TPEYTOJIBHUK C YIIIOM
B 30°
HepaBencTBa B reomerpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMAaHOM, TeopeMa O OoJibllleM Yyrjie W OOJbIeld CTOpOHE
TpeyroJyibHUKa. [lepnenaukysip u HakJIOHHas
6.0 ['eomerpuueckoe wmecrto Todek. buccekTtpuca yria W CepeaUHHBIN
' MEPIEHIUKYISAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUYEK
6.10 OkpyXHOCTb M Kpyr, XOpAa M JHaMeTp, HMX CBOMCTBAa. B3amMHoe
' pacnoyiokeHue OKpyXKHOCTH U mnpsimoi. KacatenbHas u cekymas K
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6.11

OKPY>KHOCTH

Oxpy’KHOCTb, BIUCaHHAs B yroj. BrnucaHHas U onucaHHas OKPY>KHOCTU

TpPEYroJbHUKA

8 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
6 I'eomerpus
6.1 YeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
63 Tpaneuusi, paBHOOOKas Tpameuus, €€ CBOIlCTBA U  NpPU3HAKH.
. [IpsimoyronbHas Tpanenus
6.4 Meron yasoenust meauansbl. Llentpanbaas cummerpus. Teopema Paneca u
' TEeopeMa O MPOIOPLUOHAIBHBIX OTPE3Kax
6.5 CpenHue TMHUM TPEeyrojbHUKA U Tpanenuu. LlenTp macc TpeyroyibHuKa
[Tomobue TpeyroiapbHUKOB, Kod(hdummueHT monodus. [IpusHaku momoous
6.6 TpeyroyibHUKOB. IIpuMeHeHue mnomoOMs NHpU pelIeHHH HPAKTUYECKUX
3az1a4
6.7 @opmynbel I IUIOUIAAM TPEYrojbHUKA, MapajuiesorpaMma, pomba u
' Tpaneuuu
6.8 CpoiicTBa momaneil reomerpuueckux ¢uryp. OTHolIeHUE MIomaaen
' noJI00HBIX uUryp
6.9 Boeluncnenue miuom@aned  TpPEyrojibHMKOB M MHOTOYTOJBHHUKOB — Ha
' KJIeT4aToi Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopems! Iludaropa mnpu peuieHuu
' IIPaKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TAHT€HC OCTPOr0 yIJIa IPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
6.11 OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. TpPUTOHOMETPUYECKHE
¢bynkuun yrios B 30°, 45° u 60°
6.12 BnrcaHHbIE U LEHTpAIBHBIE YIUIBI, YTOJ MEXAY KacaTeJbHOM M XOpAOH.
' VYTIibl MeXAY XOpJIaMu U CEKYLTUMU
6.13 BrnmcanHble 1 OnMCaHHBIE YETBIPEXYTOIBHUKHI
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 195 ot 02.11.2025. Ucnonnutens: HyxanH A.B. 0 AIEKTPOHHbINA
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9 KUIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

B3aumHoe pacnonoxeHue IByX OKpykHocTel. KacaHue Okpyx HOCTEH.

OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSIM

IIpoBepsieMblii 371eMeHT COAEPKAHUSA

I'eomerpus

Cunyc, kocuHyc, TaHreic ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. POPMYJIbI IPUBEIACHUS

Pemenne TtpeyrosnbHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB.
Pemenne npakTuueckux 3azad ¢ HCIOJIB30BAHMEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB

[IpeobpaszoBanue momodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB

Teopema 0 npou3BeNEHUU OTPE3KOB XOpA, TEOPEMBI O IPOU3BEIECHUU
OTPE3KOB CEKYIIMX, TEOPEMa O KBaJpaTe KacaTeIbHON

Bektop, nmmmHa  (MOAyinb)  BEKTOpa,  COHANpaBJICHHbIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO HAIIPABJIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, Oll€pallMM HaJ BeKTopamu. PasznokeHue BekTopa IO
JIByM HEKOJUIMHEApPHBIM BEKTOPAM

Koopaunats!l Bekropa. CKaysipHOE NPOU3BEACHHUE BEKTOPOB, NPUMEHEHHE
JUISL HAXOXACHUS JUIUH U YIJIOB

JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHMS MPAMOU U OKPYKHOCTH
B KOOpJIMHATaX, IEPECEUEHUE OKPYKHOCTEN U NPAMBIX. MeTox KOOpIuHaT U
€ro NprUMeHEeHue

[IpaBuiibHBIE MHOTOYTOJIBHUKHU

JlnnHa okpykHOCTH. ['panycHas u paguaHHasi MEpa yria, BBIYUCICHUE JIJIUH
YT OKPY’KHOCTEN

[Tnomane kpyra, cekTopa, cerMmeHTa

JIBUKeHUs TIJIOCKOCTH U BHYTPEHHHE CUMMETPUH (QUryp (3JIeMeHTapHbIe

npencrasienus). [lapamiensuslii nepenoc. [loBopot
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IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUSA

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI1 00pa30BaTe/ILHON NPOrPaMMbl OCHOBHOI'O
TpeOOBaHUSA o01ero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBarh IMOHATUAMM: MHOXKECTBO, IOJMHOXECTBO,
OIepalyy HajJ MHOXECTBAMHU; YMEHHE OICPUPOBATH IOHATHUAMU:
rpad, cBSI3HBIN Tpad, epeBo, MUK, MPUMEHATh UX NPU PEIICHUN
3ajjad; yYMEHHE HCIOJb30BaTh TIpauuecKkoe MpeCcTaBIeHUE
MHOXECTB Il ONHCAHMS PEAIbHBIX MPOLECCOB W SIBICHHUU, IIPH

peUICHUHU 3a4a4 U3 APYIux y‘le6HbIX npeaMETOB

YMeHue OIICPHUPOBATL  IMOHATHAMMU: OIPCACICHHUC, aKCHOMA,
TCOpCMa, IO0KA3aTCIbCTBO, YMCHHC paAClIO3HABATb MCTHHHBIC U

JIOKHBIC BBICKA3bIBaHUSA, IIPUBOJUTL IIPUMEPBI U KOHTPIIPHUMCPHEI,

YMeHue onepupoBaTh NOHITHSAMU: HATYPAIbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCJO, JEIUMOCTh HATypaJIbHbIX YHCEN, MPU3HAKU
JETMMOCTH, 11€JI0€ YHUCII0, MOYJIb YMCIia, OOBIKHOBEHHAS IpOo0b U
JIecsiTUYHas JpoOb, CTAaHIAPTHBIA BHJ 4YHCIA, pPAlMOHAIBHOE
YHUCIIO, UPPALMOHATIBHOE YHCIO0, apU(PMETUUYECKHI KBaJpaTHbII
KOpPEHb; YMEHUE BBINOJIHATH JIEUCTBHUS C YMCIAMH, CPAaBHUBATH U
YIOPSIIOYMBATh YHWCJA, TPEJCTABIATh YMUCIA Ha KOOPAMHATHOU

OpSAMOM, OKPYIJIATh YMCIA; YMEHHE JleNaTh MPHUKHUIKY U OLIEHKY

YMeHue onepupoBath MOHATUSMU: CTENEHb C IIEJIBIM ITOKa3aTeleM,
apudMeTHIecKuit KBaJ[paTHBIN KODEHb, MHOTOYJIEH,

anreOpamveckass JpoOb, TOXIECTBO, 3HAKOMCTBO C KOpPHEM

2

CTPOUTDH BBICKA3bIBAHUSA U OTPULIAHUA BBICKQ3bIBAaHU M
3

pe3yJibTaTa BEIYMCIEHUN
4

HATypaJbHOM CTENeHH OOJbllle eIWHUIIBI; YMEHHE BBIIOIHAThH
pacuétel 1O (QopmyiaM, MpeoOpa3oBaHUs IIENbIX, JIPOOHO-
palMOHATIBHBIX BBIPAXKEHUH U BBIPAXKEHUN C KOPHIMHU, Pa3JIOKEHHE

MHOTI'O4JI€Ha Ha MHOXHTCIM, B TOM 4YHUCJIIC C HCIIOJIB30BaHUEM
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(dbopMys pa3HOCTH KBAIpaTOB U KBaJpaTa CyMMBI U pa3HOCTH

YMeHue  onepupoBaTb  IOHATUSMH:  YHUCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHE peulaTb JMHEHHBIE H
KBaJpaTHbIE YpaBHEHHUs, APOOHO-PALMOHAIbHBIE YpPAaBHEHHS C
OJIHOM IIEPEMEHHOM, CHUCTEMBl [BYX JIMHEWHBIX YPaBHEHHI,
JMHEWHbIE HEPAaBEHCTBA M UX CHCTEMBbI, KBaJpaTHble U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4YHCIIE
IIPY PELICHUM 3a1a4 U3 APYTUX IPEIMETOB U IPAKTUYECKUX 33]a4;
YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO NPSAMYIO U KOOPAMHATHYIO
IUIOCKOCTh AJISl M300paXKeHUsl PEeLeHUH ypaBHEHUH, HEPAaBEHCTB U

CHCTEM

VYMeHue onepupoBarh HOHATHAMM: (PyHKIMS, rpaduk (QyHKIHH,
HYJIN q)YHKIII/II/I, IMPOMEIKYTKH 3HAKOIIOCTOAHCTBA, IPOMCKYTKH
BO3pacTaHus, yObIBaHMs, HAauOOJbIIEC W HAWMEHBIIEeE 3HAYCHUS
byHKIUY; yMEHUE OIIEpUPOBAThH IIOHATUSAMU: npsmas
NPONOPIHOHATIBHOCTh, ~ JIMHEHHAs  (QyHKUWs,  KBaapaTW4HAs
¢byHKIMsA, oOpaTHAs MPOIMOPLUHUOHATBHOCTD, Mapadoa, rumnepoona;
yMEHHE CTPOUTH Ipaduku QyHKIMH, UCIIONB30BATh TPAPHUKH IS
OTIpENIeJIeHUs] CBOMCTB TPOIIECCOB M 3aBUCUMOCTEH, JUISl PELICHUS
3ajla4d U3 JIPYTHX y4eOHBIX NMPEIMETOB U peallbHOM )KU3HU; YMEHHE

BbIpaXkaTh (OpMyJIaMH 3aBUCUMOCTH MEXy BEJIMUYUHAMU

YMmenne ONCprupoOBaThH IIOHATUAMU: II0CJICAOBATCIIbHOCTD,
apudMeTHyeckass U TIeoOMeTpUYecKass IpPOrpeccur; YyMeHHe
HCIOJIb30BaTh CBOWCTBA MOCJENI0BATEIBHOCTEHN, (HOPMYIBI CyMMBI
U oO0IIero wieHa NpU pPEUIeHWU 3ajJad, B TOM 4YHCIE 33734 M3

JIPYTUX y4eOHBIX NPEAMETOB U peabHOM KU3HU

YMeHue pemath 3aa4u pa3HbIX TUIOB (B TOM YHCIIE€ HA IPOIEHTHI,
JOJM W 4YacTH, JBW)KEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYNOK M YCIYyT, HaJorW, 3aJadyd u3 o0JacTh YIpaBJIeHUS
JUYHBIMU M CeMEWHBIMH (UHAHCAMH); YMEHHE COCTaBIIAThH
BBIPDAKECHMS, YPAaBHEHUs, HEPAaBEHCTBA W CHUCTEMBI IO YCIOBHIO
3aJa4M, HCCIIEN0BaThb IIOJYUYEHHOE pEIIEHWE U  OLICHHUBATh

MPaBI0N0I00HOCTh MOTYYEHHBIX PE3YJIbTaTOB
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YMeHue onepupoBaTh MNOHATUSAMH: (QUTYypa, TOYKa, OTPE3OK,
npsimasi, Jyd, JIOMaHas, yrojJ, MHOTOYI'OJIbHUK, TpPEYTrOJbHUK,
paBHOOEIPEHHBIN u PAaBHOCTOPOHHUN TpEyroJIbHUKH,
IPSAMOYTOJIbHBIM TPEyroibHUK, MeJuaHa, OMCCEKTpHca M BBICOTA
TPEYroJbHUKA, YETBIPEXYTOJIbHUK, IapajjiesiorpamyM, pomo,
IPSIMOYTOJIBHUK,  KBaapaT, Tpamleuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpaMUu;
YMEHHE PellaTh 3alay, B TOM YUCIIE U3 IIOBCEJHEBHOW XKU3HU, HA
HaxOXJICHUE TIEOMETPUYECKUX  BEIMYMH C  IIPUMEHEHUEM

M3YUYEHHBIX CBOUCTB PUTYD U (PaKTOB

YMeHHne onepupoBaTh MOHATHUSMHU: PAaBEHCTBO (PUTYpP, PABEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX,
VIO MEXAY MPsIMBbIMU, NEPIEHIUKYJIAp, HAKIOHHAsS, MPOEKIHS,
10 nonobue  ¢uryp, TOAOOHBIE  TPEYrOJIbHUKH,  CHMMETpPHUS
OTHOCHUTEJILHO TOYKH M TIPSIMOi; YMEHHE paclio3HaBaTh PaBEHCTBO,
cuMMeTput0 ¥ momobue  Quryp,  mapauienbHOCTh |

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYKarOIEM MUpE

YMeHue omnepupoBaTh MNOHSTUSAMM: JUIMHA, PACCTOSTHUE, YIOJ
(BeMuMHA yTIa, CHHYC M KOCHHYC yIJla TPEYrojbHMKA), MJIOLIA]Ib;
YMEHHE OIIEHMBaTb pa3Mepbl NPEeIMETOB U OOBEKTOB B
OKpY’KalollleM MHUpe; YMEHHe MPUMEHSATh (HOpMyJbl epuMeTpa U
" IUIOUIaId MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXHOCTH M ILUIOLIAAH
Kpyra, oObeMa MpsIMOYTOJbHOIO NapajjieNenunena; yMeHHe
IPUMEHSTh TPU3HAKM PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O
CyMMe YTJIOB TPEYroJbHUKA, TEOpEMY [Tudaropa,
TPUTOHOMETPUYECKUE COOTHOILIEHUS JUIsl BBIYMCIEHUS JJIUH,

PacCTOSAHUH, IO

VYMmeHune wu300paxarb IJIoOckHe GUIypel U UX KOMOWHAIMH,
1 IIPOCTPAHCTBEHHbIE (DUTYpPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WM

CHMBOJILHOMY OIACAaHHIO
YMeHune omnepupoBaTh NOHATUSMH: MNPAMOYTOJbHAas CHCTEMA
13 KOOPJMHAT, KOOpAUHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB,

IMPOU3BCACHUEC BCKTOpa Ha 4YHCIIO, CKaJdpHOC IIPOU3BEACHHUC
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14

15

16

BCKTOPOB, YMCHHUC HCIHOJIB30BATb BCKTOPbBI W KOOPAWHATHI JJIA
MNpEACTAaBICHUA JaHHBIX U PECIICHHUA 3a/lad, B TOM YHUCJIC U3 APYTUX

y4eOHBIX MPEIMETOB U PEATbHON KUZHU

YMeHue omnepupoBaTh IMOHSATHSMHU: CTOJOMKOBBIE U KPYTOBBIE
quarpaMmbl, TaOMUIBI, CcpenHee apu(MeTHUecKoe, MeanaHa,
HanOoJIbIIIee U HAUMEHBIIIEe 3HAYCHUS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJIEKaTb, HWHTEPIPETHUPOBATH U MPEoOpPa3OBHIBATH
nH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIaX W Ha auUarpammax,
OTPaKAIOIIYI0 CBOMCTBA M XAPAKTEPUCTUKHU PEATbHBIX IPOLIECCOB
W SIBJICHUH; YMEHHE paclio3HaBaTh M3MEHYUBBHIC BEIUYUHBI B

OKpPYKaroueM MUpe

YMeHue onepupoBarh MOHATUSAMU: CIy4YallHBIA ONBIT (CIy4alHbIN
AKCIIEPUMEHT), 3JEMEHTAapHOE COOBITHE (DJIIEMEHTapHBIA HMCXOJ)
CIIy4aifHOTO OTIBITA, CIIy4allHOE COOBITHE, BEPOSATHOCTH COOBITHS;
yMEHHE HaXOAWTb BEPOSTHOCTU CIyYalWHBIX COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHAMH; YMEHHE PelIaTh
3aJjaud METOJOM OPraHM30BaHHOTO Nepedopa U ¢ UCIOIb30BAaHHEM
NpaBUiIa YMHOXXCHHS, YMEHHE OICHHBATH BEPOSTHOCTH PEATBbHBIX
COOBITHIA U SIBIICHU, TOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYKAlOIIEeM MHPE W B IKU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHMBIX COOBITHI{; 3HAaKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIBIO B MAaCCOBBIX SIBJICHUAX

YMeHnue BbIOMpaTh NOAXOASAIMINNA U3YyUYEHHBIH METON JUISl PELICHUS
3a/1a4y, NIPUBOJIUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH
B IPUpPOAE M IKU3HH, PACHNO3HABATh IIPOSBIICHHE 3aKOHOB
MaTE€MaTUKUd B HCKYCCTBE, OIMCHIBATH OTHAEIBHBIC BBIAAIOLIUECS
pe3yibTaThl, MOJYYEHHBIE B XOJE pa3BUTUSA MATEMAaTUKH Kak
HayKH, NPUBOAUTH IMPUMEPbl MATEMAaTUYECKUX OTKPBITUH U HX

aBTOPOB B OT€YECTBEHHON U BCEMHPHON UCTOPUU
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI'D 11O MATEMATUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucia ¥ BEIUMCIIEHUS
1.1 Harypanbnbie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCel

OOBIKHOBEHHBIE W JICCATHYHBIE JIpoOM, TIPOIEHTHI, OECKOHEYHBIC

12 MepUOANYECcKUe qpodu

13 Pannonanehbpie uyncia. ApudmMerndyeckue omnepanuy ¢ panuoHaIbHBIMU
. YUCIIaMHU

14 JleiicTBUTENbHBIC YHCTIa. ApHU(PMETHUSCKHAE ONEpaIiyl C JICHCTBUTEIIBHBIMU
. YUCIIaMHU

s [TpubnmxEHHbIC BBIYUCICHUS, MpPaBUia OKPYTJCHHUS, NMPUKUAKA U OIEHKA
' pe3yapTaTa BEIYUCICHUN

2 Anrebpanyeckue BbIpaXKEHUS

2.1 BbykBenHble BeIpakeHHsI (BbIPaXKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ nenbiM nokazareneMm. CTeNneHb C palMOHAJbHBIM IOKA3aTEJEM.
. CBoiicTBa cTenieHU

23 MHorouieHbl

2.4 Anrebpanyeckas 1po0b

5 s Apudmernueckuii  KopeHb  HaTypalbHOM  crenmeHu.  JleWcTBUS ¢
. apu(MeTHyeCKUMHU KOPHIMU HaTypalbHON CTETIEHU

3 YpaBHEHUS U HEPABEHCTBA

31 Lensle n npoOHO-panioHanbHbIe ypaBHEHHS. CHUCTEMBI U COBOKYIHOCTH
' YpaBHEHUH

35 ensle u npoOHO-panmoHanbHble HepaBeHCTBa. CUCTEMBl M COBOKYITHOCTHU
. HEPABEHCTB

33 Pemenue TeKCTOBBIX 3a1a4

4 Yucosble 0CIIEI0BATENBHOCTH
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4.1 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus IOCIIeI0BATEIbHOCTEH

Apudmernueckas u reomerpuyeckas mnporpeccun. Dopmyia CIOXKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMU
Oynkiuus, crnocodbl 3amanus (yskuuu. padux  Gyskmum. O6mactb
omnpeAeNieHuss W MHOXeCTBO 3HaueHud ¢ynkuuu. Hymu dyHkoum.
5.1. [IpoMeXyTKH 3HAKOIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MUHUMYMBI (yHKiuu. HaumbGonbimiee 1 HauMmeHblee
3Ha4YeHUE (PYHKIUHU HA IPOMEKYTKE
6 Koopaunats! Ha IpsMO U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue Gurypsl u UX CBOICTBa
7.2 Tpeyronbauk
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEITUYNH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padr
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MaremaTuka.l'eomerpusi: 7-9 kiaccol: 0a30Bblil YpOBeHbD /
JI.C.Atanacsin, B.®.byry3oB, C.b.Kagomues,
MockBa:IlpocBenienue

METOIUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 195 ot 02.11.2025
WHuumatop cornacoBanus: HyxanH A.B. dnpekTtop
CornacoBanune nHnyumnposaro: 02.11.2025 12:45

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 HyxanH A.B. 02.11.2025 - 12:45
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