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HHOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX pAa3/ENIOB IIKOJBHOW MAaTEMAaTHKH,
UMEIOIIUNA CBOEH 1ebl0 00ECIeunTh M3YyYEeHUE CBOMCTB U pa3MepoB GUryp, HX
OTHOLIEHMM M B3aMMHOE PACHOJIOKEHHE, ONUPACTCd Ha  JIOTUYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydYeHUs Te€OMETPUHM Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOUIUICS YUYUTCA MPOBOJIUTD
JIOKAa3aTeJIbHBIE PACCYKIEHHUS, CTPOUTH JIOTUYECKUE YMO3aKIIFOUEHMS, JOKA3bIBATh
HWCTUHHBIC YTBEPXKJICHUS U CTPOUTH KOHTPHPHUMEPHI K JIOXKHBIM, MPOBOJUTH
pacCy IeHuss «OT MPOTUBHOIO», OTJIIMYAThb CBOWCTBA OT  IIPHU3HAKOB,
(opMynHpOBaTH OOPATHBIE YTBEPHKIACHUS.

Bropoil 1enpl0 M3y4eHUs TE€OMETPUU SBIAETCS MCIOJIB30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEUICHWH KAaK MAaTEMaTUYECKUX, TaK U MPaKTHUYECKUX 3ajady,
BCTpEYAIOLIMXCS B pealbHOM ku3HU. OOyyaromuics [TOJDKEH Hay4HUThCS
ONPENEIUTh F€OMETPUUYECKYIO (PUTYpY, ONMHCATh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIIBHOTO Y4acTKa, paCCUUTaTh HEOOXOIUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabenst win TpeOyemble pa3Mepbl rapaxka JJjisi aBTOMOOWIIAL.
OTOMy COOTBETCTBYET BTOPAsl, BBIYUCIMUTENbHAS JIMHUS B MU3yYEHUH I€OMETPUHU.
[Ipu pemieHun 3ajad MPaKTUYECKOTO XapakTepa OOydYaroIIMCs YUUTCS CTPOUTH
MaTEMaTUYECKUE MOJIEIM PEAIbHBIX JKU3HEHHBIX CUTyaluld, NPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBAaTHOCTD MTOJIYYEHHOI'O pE3yJIbTaTa.

Kpaiine BaxHO TOMUYEPKUBATH CBSI3U TEOMETPUM C JPYTUMHU YYCOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIONIb30BaTh OMPECICHUS T€OMETPUUECKUX PUryp
U TIOHSTHH, EMOHCTPUPOBATH MPUMEHEHHE TMOJYYCHHBIX yYMEHHH B (U3HKE U
TEXHUKE. OTH CBsi3M Haubosiee SApPKO BUIHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue cootHomeHus», «Mertox koopauHat» Hu  «Teopema
[Tudaropay.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIONME OCHOBHBIC Pa3/IeIbl
conepxkanusi: «l'eomerpuueckne Qurypsl W uUX CBOWCTBa», «l3Mmepenue
FEOMETPUYECKUX BEIUYUH», «JleKapTOBBI KOOpAWMHATBHI HAa IUIOCKOCTWY,
«Bektopsy, «JIBukeHUs TIIOCKOCTHY, «IIpeobpasoBaHus mog00usD».

Ha uzydenne yudeOHoro kypca «l'eomerpusi» orBoautcs B 9 kiacce — 68
4yacoB (2 Jaca B HEJEINIO).



COILEPKXAHUE OBYYEHUA
9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYecKHX 3aJad C HCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeoOpazoBanue nomoowms. [logo0me COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJ[paTe KacaTeIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
OPOTHBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpamu. PasimojkeHne BeKTopa Mo JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE MNPOU3BENIECHUE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOPJMHATAX, IEPECEUCHUE OKPYKHOCTEW M NPAMBIX. MeTO KOOpAUHAT U €0
IPUMEHEHHE.

[IpaBunbHbIE MHOTOYTrOJbHUKH. JlnmuHa OKpyXHOCTHU. ['pamycHas wu
paauaHHasi Mepa yria, BBIYMCIEHUE JUIMH Iyr OKpyxkHocTei. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CHUMMeTpuHM Guryp (djaeMeHTapHble
npeactasienus). [TapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yabTaThl OCBOEHUS MNPOrpaMMbl ydyeOHOro Kypca
«I"eomeTpus» XapakTepU3yrOTCs:

1) maTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOSAIIEMY POCCHHUCKOMN
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K JOCTHXKEHUSIM  POCCHUUCKHUX
MAaTEMAaTUKOB M POCCUHCKONM MATEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTH)KEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpa;kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN Tpa)kAaHUHA U peaInu3alyuu €ro
1paB, NPEICTABICHHEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, NPOLEAYp IPa)kJTaHCKOTO OOIIecTBa (HAIpUMED,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM IPHMEHEHHEM JIOCTWIKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpPaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTUYECKOIO
o0pa3oBaHMsI HAa TMPOTSHKEHUHM BCEH >KU3HU ISl YCHENTHOW MpodecCuoHaNIbHON
JESATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJIMBUIYyaTIbHOM TPAEKTOPUU 00pPA30BAHMS U KUZHEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, pPEUICHUH, PACCYX ACHUN, YMEHHIO BHJIETh
MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT'0 O3HAHMSI:

OpUEHTaUuel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOJBI U
oOlecTBa, MOHMMAHMEM MATEMATHYECKOW HAyKu Kak cdepbl 4YeloBeYeCKOou
NEeSATEIBbHOCTH, ATANOB €€ pa3BUTHUA U 3HAYMMOCTH Uil Pa3BUTHUS LUBUIIM3ALINH,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKW U MAaTEeMAaTHYECKOW KYJIbTYpPOHW Kak CpeICTBOM
MO3HAHHUS MHpA, OBJIAJCHUEM MPOCTEHIIMMH HaBBIKAMU HCCIEA0BATEIbCKOM
NESATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMUpPOBAHHE KYJILTYPbI 310POBbSI H
IMOLMOHAJIBLHOI0 0JIArONOJIyYusi:

TOTOBHOCTBIO TPHUMEHATh MaTeMAaTUYECKUE 3HAHMsS B HMHTEpPEcax CBOETO
3I0pOBbS, BEIEHUS  370pOBOrO0  oOpa3a KU3HM  (310pOBOE  IUTaHMUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUH M OTIBIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(iieKCHH, MPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY U TAaKOTO K€ IIpaBa JIPyroro 4elioBeKa;

7) 3K0JI0THYeCKOe BOCTUTAHUE:

OpUEHTalMel Ha TPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUU I PEIICHUs 3a1ad
B 00JIaCTU COXPAaHHOCTH OKpYXKaroIled Cpelbl, IUIAHUPOBAHMS IOCTYNKOB U
OLICHKM HUX BO3MOXKHBIX MOCIEACTBUU ISl OKPY>KAIOIIEH Cpeapl, OCO3HAHUEM
rJI00aJIbHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHSIOIHUMCSI YCJIOBHSIM CONMAIbHOI W MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMITETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUTHCS Yy APYrUX JIOJEH, NpHOOpeTaTb B COBMECTHOM JEATEIBbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHMH, B TOM YHUCIE
(opMynHpOBaTh UEH, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMITETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
MIPUHUMAEMbIE pelIeHus U JeHCTBUA, (HOPMYIMPOBATh W OLIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTeqbHBbIC YHHBEPCAIbHbIC Y4eOHbIE NeHCTBUA

ba3oBrble Jilornueckue aeiicTBUA:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYCCKUX
O00OBEKTOB, TOHATHUA, OTHONICHWH MEXKIYy MOHATUAMH, (OPMYIHPOBATH
ompeneneHus  TOHSTHM, YCTAaHABIWMBAaTh  CYIICCTBEHHBIM  MpPU3HAK
KiIaccuukanyuu, OCHOBAaHUS JUIsl OOOOIICHWS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIUMOTO aHAJTN3a;

e BOCIpPUHUMATH, (GOPMYJIUPOBATH U  MPeOOpPa3OBBIBATh  CYXKIACHUS:
YTBEPAUTENbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHbIE U OOIIHeE,
YCIIOBHBIE;



BBISIBIIATH ~ MATEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
NpOTUBOpEYHsi B (paKTaxX, [aHHBIX, HAONIOJNEHUSX U YTBEPKICHHUSIX,
npeiaraTh KPUTEPUH JIJIS BBISIBIICHUST 3aKOHOMEPHOCTEH U TIPOTHBOPCUHiA;
JIeNaTh BBIBOJBI C HWCIOJIB30BAHUEM 3aKOHOB JIOTWKH, ACAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUSHUH 110 aHAJIOTUH;

pa3OupaTh OKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TPSMBIE U OT
MIPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIC TOKa3aTeIbCTBA
MaTeMaTH4ecknX (PaKToOB, BBICTpaWBaTh AaApPTyMEHTAIUIO, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBEIBATH COOCTBEHHBIE PACCyKICHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOW 3ajauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUsS, BbIOMpaTh HauboJiee TNOAXONAIMNA C Y4ETOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejibCKue A1eiCTBUA.

UCTIOJIb30BaTh BOIPOCH KaK HCCIIEIOBATCILCKUIA WHCTPYMEHT ITO3HAHUS,
(GopMyIUPOBAaTh BOMPOCH, (PUKCUPYIONINE MPOTUBOPEUYUE, MPOOIIeMY,
CaMOCTOSITCNIFHO ~ YCTaHABJIMBATh HCKOMOE W JaHHOE, (OpMHpPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO IMO3UIINIO, MHCHHE,

MPOBOAMWTHh TI0 CAMOCTOSATEIBHO COCTaBJICHHOMY TIUIAHY HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAaHUE TT0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3ysibTaTaM
MPOBEAEHHOTO HAOJIOCHHS, HWCCICAOBAaHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATH
IPE/IIOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanueii:

BBISIBJISITH HEJJOCTaTOYHOCTh M H30BITOYHOCTh HMH(POpPMALUH, JaHHBIX,
HEOOXOAUMBIX JIJIsl pEeLICHUs 3a/1a4U;

BbIOMpaTh, AaHAJIU3UPOBATH, CHUCTEMATHU3HPOBaTh M HHTEPIPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HHPOPMALMH U WUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuMarpaMmamMu, HWHOM rpaduKold M HUX
KOMOHHAITUSMU;

OLICHMBATh HAA&KHOCTh HMHPOpPMALUU IO KPUTEPHUSIM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIe AeiiCTBUS:

BOCHPUHUMATH U (POPMYIIUPOBATH CY>KICHHS B COOTBETCTBUH C YCIOBUSIMU
U 1eJIIMU OOIIEHHMS], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJyYeHHBIN PE3yJIbTaT;

e B X0J/i€ 00CYXJEHHUS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOIl TEMBI,
po0JIeMBbI, periaeMoi 3aJa4u, BbICKa3bIBaTh MJIEH, HALICJICHHBIE HA MOUCK
pEelIeHUs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh pa3iMdyve U CXOJCTBO IMO3UIIMMA, B
KOPPEKTHOI (opMme POopMyTUpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

e MPEACTABIATH pe3ynbTaThl penieHus 3a/1a4u, JKCIIEPUMEHTA,
HCCIIETOBaHMsI, TIPOEKTA, CAMOCTOSTENILHO BEIOMpATh (POpMAT BBHICTYILICHUS
¢ y4€TOM 3aj1a4 NMPE3eHTAMN U OCOOCHHOCTEN ayIUTOPHH;

e IIOHMMAaTh U HUCIIOJIb30BATh NIPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYAIbHOU
paboTHI MPU pEIICHNN YUEOHBIX MaTEMaTHYECKUX 3a/aY;

e IPUHUMATH LI€JIb COBMECTHOW JEATEIbHOCTH, IMIAHUPOBATH OPTaHU3ALNIO
COBMECTHOM palOThl, pacmnpeaensiTb BHUIb paboOT, JOroBapuUBaThCA,
oOCyXIaTh IPOLECC U Pe3yabTaT paboThl, 0000UIaTh MHEHHSI HECKOJIBKHUX
JIIOIeH;

e yYacTBOBaTh B TIpPyHIoOBbIX (opmax paboTel (0OCyXneHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE€ IITYPMBI U JIPYTUE), BBIIOJIHITH CBOIO YacTh PAOOTHI
M KOOPJAMHHMpPOBAaTH CBOM JEUCTBUS C JPYrUMU 4YJI€HAMU KOMAH/IbI,
OLICHHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMH NPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranmsamnus:

e CaMOCTOSITEJIBHO COCTaBJATh IUIaH, QITOPUTM pELICHUs 3ajaud (WM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs C Y4ETOM HMEIOIIMXCS PECypCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(MOpMALIHH.

CaMOKOHTPOJIb, IMOIIUOHATbHBIA HHTEJJICKT:

e BJIQJIETh CIIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJISA MPOIECca U pe3yibTaTa
pelIeHns MaTEMaTUIECKOM 3a1auu;

e NPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTb IIPU PELICHUM 334U,
BHOCUTh KOPPEKTUBBI B JICSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU MTOCTABICHHON LIENIN U
YCIIOBUSIM, OOBSCHATH MPUUYUHBI JAOCTHXKCHUS WM HEIOCTHXKEHUS IIelH,
HAXOJUTh OMIMOKY, 1aBaTh OIICHKY MPHUOOPETEHHOMY OTIBITY.

IHPEIMETHBIE PE3YJIbTATDBI



K xonmy oOyuenus B 9 kjacce oOy4aromuics TMOTYYUT CIETYIONTUE
pEeIMETHBIE PE3YyJIbTAThI:

3HaTh TPUTOHOMETPHYECKHE (YHKIIMM OCTPHIX VYIJOB, HAXOAWTh C WX
MIOMOILBIO PA3JIMYHBIE 3JIEMEHTHl MNPSAMOYTOJIBHOTO TPEYTrOJbHUKA («pPEIICHHE
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoAuTh (C MOMOIIBIO KAJIbKYJISTOPA) JUTHHBI
U YIJIbI JJ1S1 HETAOJIUYHBIX 3HAYCHUH.

[Tonp30BaThes popmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUII HAXOXKIECHHS COOTHOIICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMU.

Hcnonb30BaTh TEOPEMbI CUHYCOB M KOCUHYCOB JIJISl HAXOXACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY), MPUMEHSITh UX TpU
pPELICHUH T€OMETPUYECKUX 3a/1a4.

Brnagete moHATMSMH — npeoOpa3oBaHUS — MOAOOUS, COOTBETCTBEHHBIX
3JIEMEHTOB MOoI00HBIX Guryp. [Toas30BaThes CBOMCTBaAMU MOJ00US TPOU3BOJIBHBIX
buryp, ymeTh BBIUMCISATH JJIWHBI W HAXOAUTh YIJIBI Yy TMOJOOHBIX (Uryp.
[IpuMeHsATh CBOMCTBAa MOAOOMS B NPAKTUYECKUX 3ajadax. YMETh HIPHUBOJIUTH
IpPUMEPHI TOJIOOHBIX (PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCA TEOPpEMAMU O MPOU3BEIECHUH OTPE3KOB XOpJ, O IPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMH, MOHUMATh MX T€OMETPUYECKUN U (HU3UYECKUI
CMBICJI, TIPUMEHSATh HMX B PEUICHUUW TEOMETPUUYECKUX U (PHU3MYECKUx 3ajad.
[IpuMeHATh CKaJISIpHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKACHUS JJIMH U YIJIOB.

[Tonb30BaThCd METOAOM KOOpPJIMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
pELIEHNH T€OMETPUYECKUX U MPAKTUYECKUX 3a]1ay.

Branerb MOHATUSMU MPABUJIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUIMHBI TyTU OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIAThH IUIOLIA/Ib
Kpyra u ero yactei. [IpuMeHsTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPHUMEHSTh JBHKECHHUS
IIJIOCKOCTH B MPOCTEUIINX CIyYasx.

[IpuMeHATh MONMYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMAaTHYECKHE
MOJIEH TSl 3a7a4 PeaIbHOM KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIUMCICHUS
C TPUMEHEHUEM IMOJ00US W TPUTOHOMETPUUECKUX (YHKIUN (MOJIB3YACH, TIIE
HEO0OXO0JIMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE INIAHUPOBAHUE



9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne i/ P Konrpoabnbsie | IIpakrnueckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 Tpuronomertpust. TeopeMbl KOCUHYCOB U 16 1 bubmuorexa [JOK
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpaszoBanue nogooust. Metpudeckue 10 1 bubnuoreka LIOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bextopet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [IOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. JITHHA
5 of HOCTH H TUIO y: b Kpyra g 8 brommorexa LIOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6nmmoreka [IOK
6 6
JlBIKCHIA IWIOCKOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 06001IeHNE, CUCTEMATH3AIH 7 5 bubnnoreka [HOK
3HAHHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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HOYPOYHOE IINTAHUPOBAHUE



9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabnsbie | IlpakTuyeckue
n/n Bcero U3y4YeHH s o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
1 OrnpenenieHne TPUrOHOMETPUYECKUX 1 bubmuorexa [JOK
¢dbynkuit yrinos ot 0° no 180° 01.09.2026 | https://m.edsoo.ru/8al424bc
2 ) 1
OPMYJIBI IPUBEICHUS 07.09.2026
3 Teopema KOCHHYCOB 1 bubmorexa [IOK
P 4 08.09.2026 | https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1 14.09.2026
5 Teopema KOCHHYCOB 1 bubmorexa HOK
P Y 15.09.2026 | https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoB 1 bubmorexa TIOK
P y 21.09.2026 | https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1 92 09.2026
8 T 1
€eopemMa CHUHYCOB 98.09.2026
9 Haxoxnenue 1inuH CTOPOH U 1 bubmuoteka [IOK
BEJIMYUH YTJIOB TPEYTOJbHUKOB 29.09.2026 | https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyronbHUKOB 1 bubmorexa HOK
eyt 05.10.2026 | https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyronpbHIKOB 1 bubmorexa TIOK
eyt 06.10.2026 | https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
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https://m.edsoo.ru/8a142ac0

bu6mmoreka [IOK

12 Pewuettiie TpeyrobHikos 12.10.2026 | https://m.edsoo.ru/8al42acO
13 Pemenue TpeyronbHUKOB buomorexa LIOK
13.10.2026 | https://m.edsoo.ru/8al42acO
14 [IpakTHyeckoe NpUMEHEHUE TEOPEM bubnuoreka [IOK
CHUHYCOB M KOCHHYCOB 19.10.2026 | https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHUE TEOPEM
CHUHYCOB M KOCUHYCOB 20.10.2026
16 KonTtponsHast paboTa 1o teme bubnuoreka LIOK
"Pemenue TpeyroabHUKOB" 09.11.2026 | https://m.edsoo.ru/8al4392a
17 [TonsiTre o mpeoOpa3zoBaHUH bubnuorexa [JOK
nogooust 10.11.2026 | https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE PJIEMEHTHI bubnuotexa [JOK
oJI00HBIX pUryp 16.11.2026 | https://m.edsoo.ru/8al43de4
19 CoOOTBETCTBEHHBIE PJIEMEHTHI
oJI00HBIX GUryp 17.11.2026
Teopema o mpou3BeCHUH OTPE3KOB
20 XOpA, TEOpEMA O IPOU3BEICHUN bubnuoreka LIOK
OTPE3KOB CEKYIINX, TEOpEMA O 23.11.2026 | https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTrelnbHON
Teopema 0 NpoU3BEICHNU OTPE3KOB
21 XOpA, TEOpeEMA O NPOU3BEIECHUU bubnnorexa [HOK
OTPE3KOB CEKYIINX, TEOpEMA O 24.11.2026 | https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTrelnbHON
Teopema o mpou3BEEHUH OTPE3KOB
99 XOp/I, TEOpeEMa O MPOU3BEICHUH bubnmoreka [JOK
OTPE3KOB CEKYIIHX, TEOpEMA O 30.11.2026 | https://m.edsoo.ru/8al442da

KBaJipaTe KacaTeJIbHON



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
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[IpuMeHeHue TeOpeM B PEILICHUU

bu6mmoreka [IOK

23
r€OMETPUUYECKHX 3a/1a4 01.12.2026 | https://m.edsoo.ru/8a143f06
24 [IpuMeHeHne TeopeM B pEIIEHUHT bubnmoreka [IOK
F€OMETPUUYECKUX 3a/1a4 07.12.2026 | https://m.edsoo.ru/8al443fc
o5 [IpumeneHne TeopeM B pELLIEHUN bubnuoreka [IOK
r€OMETPUUYECKHX 3a/1a4 08.12.2026 | https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "[IpeobpazoBanue moa00usI. bubnuoreka [IOK
MeTpudeckre COOTHOIICHHUS B 14.12.2026 | https://m.edsoo.ru/8al447a8
OKpyxHOCTH"
Omnpenenenre BEKTOPOB.
27 QDHI;HieCKHﬁ u FGOMST NYECKUU bubmmorexa [IOK
P 15.12.2026 | https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
28 Cno>xeHue U BBIMUTaHUE BEKTOPOB, bubnuotexa [JOK
YMHOXEHHE BEKTOpa Ha YUCIIO 21.12.2026 | https://m.edsoo.ru/8al44a8c
29 Cno>xeHHe U BEIMUTAaHUE BEKTOPOB, bubnunoreka [IOK
YMHOXEHHE BEKTOpa Ha YHUCIIO 22.12.2026 | https://m.edsoo.ru/8a144d52
30 Crno>xeHue u BHIYUTaHUE BEKTOPOB,
YMHOKE€HHUE BEKTOpa Ha YHCIIO 28.12.2026
31 Paznoxxenune BekTOpa no AByM
HEKOJJINHEAPHBIM BEKTOpaM 29.12.2026
32 Koopaunatsl BekTopa bubmmorexa [OK
pa P 11.01.2027 | https://m.edsoo.ru/8ald4fbe
CkaJiIpHOE MPOMU3BEICHIE BEKTOPOB,
33 €ro MpUMEHEHUE JIJIS HaXOXKICHUS bubmmorexa [OK
12.01.2027 | https://m.edsoo.ru/8a14539c
JUTWH ¥ YTJIOB
34 CkanspHoe Npon3BeICHNE BEKTOPOB, bubnmoreka [IOK
€ro MpUMEHEHHUE JUIsl HaX0KICHUS 18.01.2027 | https://m.edsoo.ru/8a14550e



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
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JJIMH U YIJIOB

35 Pemenue 3ama4 ¢ MOMOIIBIO Bu6mmoreka [JOK
BEKTOPOB 19.01.2027 | https://m.edsoo.ru/8al44c3a
36 Pemienue 3a1a4 ¢ moMonsr0 bubmuoreka [JOK
BEKTOPOB 25.01.2027 | https://m.edsoo.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB VIS PELICHHUS
3a1a4 GU3NKU 26.01.2027
38 KonTtponsHast paboTa 1o teme bubnuoreka LIOK
"Bekropsbr" 01.02.2027 | https://m.edsoo.ru/8a145b08
39 JlexkapTOBbI KOOPAMHATHI TOUEK HA
IJIOCKOCTH 02.02.2027
. bubmuorexa [JOK
40 ¥ paBHeHie MpAMOit 08.02.2027 | https://m.edsoo.ru/8a145c48
41 VYpaBHeHHE NpsAMO 09.02.2027
42 VYpaBHEHHE OKPYKHOCTU bubmmorexa LIOK
P Py 15.02.2027 | https://m.edsoo.ru/8a14635a
43 Koopaunatsl Touek nepeceueHus bubnuoreka LIOK
OKPY>KHOCTH U NIPSAMOM 16.02.2027 | https://m.edsoo.ru/8a146620
MeTosa KOOpIUHAT MPH peIIeHUH
44 r€OMETPUYECKUX 3a/1ay, 01.03.2027
MPAKTUYECKUX 337129
MeTosa KOOpIUHAT MPH peIIeHUH
4
3) reoOMEeTPHUECKUX 3aj1ad, 02.03.2027
MPAKTUYECKUX 33129
Meroa KOOpAMHAT IIpU PELICHUN
46 reOMETPUUYECKUX 3a/a4, 09.03.2027

IMPAKTUYCCKUX 3a1a4



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
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KonTponbnas pabota no teme

bu6mmoreka [IOK

47 "
Hlexap TOB,I,) 1 KOOPATHATELHa 15.03.2027 | https://m.edsoo.ru/8al46e0e
TUIOCKOCTH
48 [IpaBuUsBEHBIE MHOTOYTOJIbHUKH, bubnmoreka [IOK
BBIYMCIICHUE UX 3JIEMEHTOB 16.03.2027 | https://m.edsoo.ru/8al46fda
Bu6mmoreka [JOK
49 4 .
ME0 . JLTHHA OKpYKHOCTH 22.03.2027 | https://m.edsoo.ru/8a1472c8
bubmuorexa [JOK
50 4 .
HE0 . JLTHHA OKpYKHOCTH 23.03.2027 | https://m.edsoo.ru/8al4714c
51
JlnvHa 1yru OKpy>KHOCTH 05.04.2027
52 Panuannas mepa yria bubmmorexa [IOK
05.04.2027 | https://m.edsoo.ru/8al4714c
53 [Inomane kpyra, ceKTOpa, CErMeHTa brbmmorexa [OK
’ ’ 06.04.2027 | https://m.eds00.ru/8a147426
54 [Tnomane kpyra, cekropa, cerMmeHTa bubmorexa [IOK
12.04.2027 | https://m.edsoo.ru/8a147750
55 [Tnomane kpyra, cekropa, cerMmeHTa bubmorexa OK
13.04.2027 | https://m.edsoo.ru/8a147750
56 ITonsATHE O ABMKEHUH TNIOCKOCTH Eubmorexa HOK
19.04.2027 | https://m.edsoo.ru/8a147c82
57 [TapannenpHbIi EpeHOC, TOBOPOT brbmorexa [IOK
’ 20.04.2027 | https:/m.edsoo.ru/8al147f16
58 [TapamtensHbI IEpEHOC, TOBOPOT bubmorexa TIOK
26.04.2027 | https://m.edsoo.ru/8al47f16
59 I1 i
apaJuIeTbHBINA IEPEHOC, TOBOPOT 27 04.2027
60 [MapannenbHplii TEpeHoc, MOBOPOT



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
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04.05.2027

61

[Ipumenenne ABUKEHUH PU
pelieHuu 3a1a4y

04.05.2027

Bu6mmoreka [JOK
https://m.edso0.ru/8a1480e2

62

KonrponsHas pabora mo remam
"[IpaBusIbHBIE MHOTOYTOJIbHUKHU.
OKpy>XHOCTb. [[BU>KEeHUS
iockocty"

11.05.2027

63

[ToBTOpeHUE, 0000IICHNE,
cucreMarusanus 3Hanui. izmepenue
r€OMETPUYECKHUX BEJINYUH.
TpeyrosbHUKH

17.05.2027

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

64

[ToBTOpeHue, 00001ICHNHE,
CHCTEeMaTH3allus 3HaHU.
[TapamensHbie U
MEePIEHIUKYIISIPHBIE TIPSIMBbIE

18.05.2027

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

65

[ToBTOpeHue, 0600IeHNE,
CUCTEMaTHU3aIUs 3HAHWH.
OKpy>KHOCTb U KpYT.
I'eomeTpruyeckue MOCTPOCHUS. YTIIbI
B OKPY>KHOCTH

24.05.2026

66

[ToBTOpenue, o600mICHNHE,
cUCTeMaTHu3alus 3HaHHH.
BHI/IC&HHBIG 1 OITMCAHHBIC
OKPYXKHOCTH MHOTOYTOJIbHUKOB

35.05.2026

67

Wrorosas KoHTpoJbHAs paboTa

31.05.2027

bubmuorexa [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpeHme, 0600IICHNE,
cucTeMaTu3alus 3HaHUH



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
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OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

9 KJIACC

Kon
NMpOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO PA3JIUYHBIE JIIEMEHTHl MPSIMOYTOJIBHOIO TPEYTrOJIbHHUKA
(«pemieHue  MPAMOYTOJBHBIX  TPEYroJbHUKOBY»). Haxomuts (c

IIOMOIIBIO KaJ'II)Ky.]IﬂTOpa) JJIMHBI U YT'JIbI AJI51 HeTaOJIMYHBIX 3HAYEHUH

6.2

[Tonw30BatbCst dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JUISI HAXOXKJIEHHUS COOTHOILICHHI

MCKAY TPUTOHOMETPHUYCCKUMHU BECIIMYNHAMU

6.3

Hcrnonbs30BaTh TEOpEMBI CHHYCOB U KOCHUHYCOB JUIS HAaXOXKIEHUSA
Pa3IMYHBIX AJIEMEHTOB TPEYroJbHUKA («pELIEHUE TPEYrOJbHUKOBY),

MPUMCHATH UX IIPU PCILICHHUU I'€OMCTPHUICCKUX 3aaY

6.4

Brnaners mnonsTusMH mpeoOpa3oBaHUs MMOJ00US, COOTBETCTBEHHBIX
aMeMeHTOB MoAo0HbIX (uryp. Ilomb3oBaThcsi CBOMCTBAMU TOA0OUS
POU3BOJILHBIX (UTYp, YMETh BBIYUCIATH JUIMHBI U HaXOAWUTH YIJIbI Yy
noao0HbIX (uryp. IlpumeHsaTs cBoiicTBa MoJ00HMS B NMPaKTHYECKUX
3ajayax. YMeTb MPUBOAUTH MPUMEPbl MOAOOHBIX (uryp B

OKpYXKaroIleM MUpe

6.5

Ilonp30BaThCs TCOPpEMaMU O TMPOU3BCACHHUU OTPE3KOB XOpHA, O

MIPOM3BENICHUN OTPE3KOB CEKYIIHX, O KBaapaTe KacaTeabHOU

6.6

ITons3oBaThCA BCKTOpaMHu, NOHUMATL HUX T COMCTpI/I‘-ICCKI/Iﬁ n
(I)PI3H‘-ICCKPII>1 CMBICJI, IIPUMCHATh UX B PCHICHUU TCOMCTPHYCCKUX U
(I)I/I3I/I‘-ICCKI/IX 3aaad. HpI/IMCH}ITB CKaJIApHOC IMPOU3BCACHUC BCKTOPOB

JUTSL HAXOXKICHUS JJTMH U yTJIOB

6.7

ITons30BaThCs MCTOJOM KOOpAWHAT Ha IJIOCKOCTH, MPUMCHATH €TO B




PEIICHUU TCOMETPUUCCKUX U IMTPAKTUYCCKUX 3a1a4

BJIaIIeTB IIOHATUAMHU IMpaBHUJILHOTO MHOTI'OYyroJibHHUKa, JJIMHBI

OKPYXHOCTH, JUIMHBI IYT'HM OKPYKHOCTH W paJHMaHHON Mepbl Yyria,

o8 YMETh BBIYUCIATH IUIOMIAh Kpyra © ero yactei. lIpumeHsTH
MOJIyYCHHBIC YMCHHS B TPAKTHYCCKHUX 33adax
6.9 HaxoauThk ocH WU IIEHTPBI CHMMETPHH QUTYD, IPUMEHSTD JIBUKCHUS
' IJIOCKOCTH B IIPOCTEHMIINX CIIydasix
[IpuMeHSTh TOJMy4YeHHBIC 3HAHMS HA MPAKTUKE — CTPOMTH
MaTeMaTHYECKUE MOJCIN JUIS 3aJa4 peajlbHOW JKU3HH M IPOBOJUTH
6.10 COOTBETCTBYIOILIME BBIUYUCICHUS C TNPUMEHEHHEM MOoJ00us U

TPUTOHOMETPHUYECKUX (QYHKIMI (MOJB3yACh, TA€ HEOOXOIMMO,

KaJIbKYJISITOPOM)

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

9 KVIACC
Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS
6 I'eomerpust
61 Cunyc, kocuHyc, TanreHc yriaoB oT 0 g0 180°. OCHOBHOE TPUTOHOMETPHUECKOE
' TOXJECTBO. POPMYITBI TPUBEICHUS
Pemenne TpeyronsHukoB. TeopeMa KOCHHYCOB M Teopema CHHYCOB. Pemienue
6.2 MPAKTUYECKUX 3a/ad C HCIOJH30BAHUEM TEOPEMBbl KOCHHYCOB W TEOPEMBI
CHUHYCOB
6.3 [TpeoOpazoBanue moaooust. [logo0ne COOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema o IpoW3BEIEHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBaJipaTe KacaTelIbHOM
Bektop, nmnomHa ~ (MOAyNb) — BEKTOpa,  COHAMpABICHHBIE  BEKTOPHI,
65 MIPOTUBOIIOJIOKHO  HANpaBJICHHBICE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpaIiy HaJ BeKTopaMu. PasiiokeHne BeKTopa 1o JAByM
HEKOJUTUHEapHBIM BEKTOpam




Koopaunats! BekTopa. CkalsipHOE€ MPOM3BEIECHHE BEKTOPOB, MPUMEHEHUE IS

06 HAXOXKJCHUS JJIUH U YIITIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. Y PABHEHMS IPSIMOU U OKPYKHOCTH B

6.7 KOOpJIMHATAaX, [IePeceueHUue OKPYKHOCTEH U MPsAMbIX. MeTOo] KOOpIAUHAT U €ro
pUMEHEHHE

6.8 [TpaBUIBEHBIE MHOTOYTOJIBHUKH

69 Jnuna okpyxHocTH. ['pagycHas u paauanHas Mepa yria, BBIYUCICHUE JUIMH TyT

' OKPY’KHOCTEH
6.10 [Tnomane Kpyra, CeKTOpa, CErMeHTa
611 JIBuKEeHHsI TUIOCKOCTHU M BHYTPEHHHE CHMMETpUM (GuUryp (dJIeMeHTapHbIe

npencrasienust). [lapannensusiit nepenoc. IloBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOOBAHUSA K NPEAMETHBIM pe3yJibTATAM
0CBOEHHSI 0OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue OonepupoBarbh IOHATHUSAMU: MHOXKECTBO, IIOAMHOKECTBO,
OoIepalvy HaJ MHOXXECTBAMH;, YMEHHUE OIEpUPOBATh IOHATUAMMU:
rpad, cBA3HBIN rpad, AepeBO, HHKI, MPUMEHATh MUX NPU DPEUICHUU
3ajjay; YMEHUE UCIO0JIb30BaTh rpa)uueckoe NpecTaBlIeHue MHOXKECTB
JUISl OTIMCAHMS PEAIBHBIX IPOLECCOB U SIBJICHUM, IIPU PELICHUU 3a]a4

H3 Ipyrux y‘IC6HLIX IMpecaIMETOB

YMeHue OIICPUPOBATDL IMOHATHAMMU: OIPCACICHHUC, aKCHOMA, TCOpPCMaA,
A0Ka3aTCjIbCTBO;, YMCHHUC pacClio3HaBaTb HCTHUHHBIC W  JIOXHBIC
BbBICKA3bIBAHUA, IHIPUBOIWTL IIPUMEPBI WM KOHTPIIPHUMCPLI, CTPOUTH

BBICKA3bIBAHUA 1 OTPULIAHUA BBICKA3bIBAaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, IPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTb HATYPAJIbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, 1I€J0€ YHCIIO0, MOAYJb 4HCa, OOBIKHOBEHHAas ApoOb U
JecsiTUYHas JpoOb, CTaHIAPTHBIM BUJ YHCIIA, PALMOHAIBHOE YHCIIO,
UppallMOHATIBHOE YHCIO, apU(PMETHYEeCKUH KBaJApaTHBIM KOPEHb;
YMEHHME BBIOJHATH JEHCTBUS C  4YWUCIaMH, CpaBHUBAaTh U
yHOpSAOYMBATh 4YMCIA, NPEIACTABIATH YWCIA HAa KOOPAWHATHOU
IOpsIMOM, OKPYIJIATH YHWCIAa; YMEHHE JeNaTh NPUKUIKY U OIEHKY

pe3yibTaTra BBIYHCIICHUN

YMeHue onepupoBarh MOHATUAMM: CTEIEHb C LEIBIM IOKa3aTeeM,
apuMeTUYECKHI KBaJpaTHBIH KOPEHb, MHOTOWICH, alreOpandyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
OOJBIIIE €IWHMIIBI, YMEHHE BBIMOJHATH pacu€Thl MO Gdopmysam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHHUI C KOPHSIMH, PA3JIOKEHHE MHOTOYJIEHA Ha MHOYKHUTENH, B
TOM 4HCI€ C HKCIONb30BaHHEM (OPMYNl Pa3HOCTH KBAJApPaTOB U

KBaJipaTa CyMMbI U pa3HOCTHU

YMeHue onepupoBaTh MOHATHAMH: YHCIOBOE PABEHCTBO, ypaBHEHHUE C




OJHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JIMHEHHBbIE M KBAJApPATHBIC ypaBHEHMS,
JNpOOHO-pallMOHATIbHBIE YPABHEHUS C OAHOM INEpeMEHHOW, CHCTEMbI
JIBYX JIMHEHHBIX ypaBHCHUH, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO
OpSAMYI0 M KOOPJMHATHYIO IJIOCKOCTH JUISI M300paKEHUS PEIICHHMA

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKIHS, rpaduk GyHKIUH, HYIU
GyHKIIH, IIPOMEXKYTKHU 3HAaKOIIOCTOSHCTBA, MIPOMEXYTKHU
BO3pacTaHus, yOBbIBaHWS, HaWOOJbIIEC W HAUMCHBIICEC 3HAYCHUS
GyHKIUY; yYMEHHE OIIEpUPOBATH MOHATUSAMH: npsiMast
NPONOPIMOHAIBHOCTD, JTHHEWHAs (QYHKIUS, KBaJpaTudHas (QyHKIIHS,
oOpaTHas TPOMOPIMOHATLHOCTh, TMapabona, runepbosia; yMeHUe
cTpouTh rpaduku QyHKIIUN, UCIIOJIB30BaTh TPaGUKH ISl ONIPEICTICHHS
CBOMCTB TIPOIIECCOB M 3aBHUCUMOCTEH, JUISl PEIICHUS 3a/ad U3 JPYTUX
yu4eOHBIX TMPEAMETOB U peaNbHOW JKU3HH, YMEHHE BBIPAXKATh

(dhopMysaMu 3aBUCUMOCTH MEX/Ty BETUIMHAMU

YMmenne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apudmMeTHyeckass M TeOMeTpUYecKas  IPOrPeccCHH;  YMEHHE
UCIIOJIb30BaTh CBOWMCTBA IOCJENI0BATEIBHOCTEH, (OPMYINIBI CyMMBI U
o0I1ero 4jaeHa MpU pelIeHUH 3ajady, B TOM YHUCIe 33734 U3 JPYTrux

y4€OHBIX MPEIMETOB U peaTbHOM KU3HU

YMeHne pemarb 3aaud pa3HbIX TUIOB (B TOM YHWCJIE HA MPOICHTHI,
IO M YacTH, JBWXKEHHE, paboTy, IEHy TOBapOB U CTOMMOCTh
MOKYTIOK ¥ YCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTH YIpaBJICHUS TUIHBIMU U
ceMeiHbIMH  ()MHAHCAMHU); YMEHHUE  COCTaBJISATh  BBIPAKEHUS,
YpaBHEHHWs, HEPAaBEHCTBA M CHCTEMBl TI0 YCJIOBHIO  3a/auH,
WCCIIEIOBATh TIONYYEHHOE PEIICHHE W OLIEHWBAThH MPaBIOMOA00HOCTD

MOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBarth NOHATUAMU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHHUU TPEYIOJbHUKH, IPSMOYTOJbHBIM TPEYTrOJIbHUK,

MearaHa, OUCCEKTpHUca M BBICOTA TPEYrOJIbHHKA, YEThIPEXYTOJIbHHUK,




napajuiesiorpaMM, pomO, TpPSIMOYTOJIbHUK, KBajapaT, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelibHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
dburypamu; ymeHue pemaTh 3ajadyd, B TOM YHCJIE U3 MOBCEIHEBHOM
JKU3HHU, HA HAXOXJICHHE T'€OMETPUYECKUX BEIUYHH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB puryp u pakron

10

YMeHHEe ONepUpoBaTh IOHITUSIMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYrOJIHHUKOB; TMapaUIeIbHOCTh U TMEPHEHAUKYISIPHOCTh TPSMBIX,
yroil MEXKAY NPSIMbIMH, TEPHCHIUKYISAP, HAKIOHHAS, MPOCKIIHS,
nonobue Guryp, mogoOHbIC TPEYTOILHUKH, CAMMETPHUS OTHOCUTEIIHHO
TOYKA W TPSIMOW;, YyMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPHUIO H
nogobue Guryp, napauieIbHOCTh U TEPICHIUKYISIPHOCTD MPSMBIX B

OKpYZKaromem MUupe

11

YMeHue omnepupoBaTh MOHATHSAMU: JJIMHA, PACCTOSHUE, Yroll
(BenMuMHA yIJa, CUHYC U KOCHUHYC YIJla TPEYTrOJIbHHKA), IUIOILAMb;
YMEHHUE OLEHUBATh pa3Mepshl MPEIMETOB U 00BEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpPUMEHATh (OpMynsl TepuMeTpa U  IUIOIIAAN
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTU M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpuroHoMmerpuyeckue COOTHOILIEHUS Ul

BBIYMCIICHHUSI JUTNH, PACCTOSTHUM, TUIOIAJAEH

12

YMmeHne u300pakaTh IUIOCKME (UIYypbl W HMX KOMOMHAIMH,
IIPOCTPAHCTBEHHbIE (QUIYpPbl OT PYKH, C MOMOLIBIO YEPTENKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIBHOMY OIIMCAaHUTIO

13

YMeHue ONneprupoBaTh INOHATHUAMUN: npsAMOYTOJIbHAA CHUCTEMA
KOOpJAUHAT, KOOpJAWHATHI TOYKH, BCKTOp, cymmMma BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB,
YMCHHE HCIOJB30BaTh BCKTOPBI W KOOPAWHATBI JJIA MNPCACTABICHUA
JaHHBIX W pPCHICHUA 3a/a4, B TOM YHUCIC U3 OPYrux y‘-IC6HBIX

MPEIMETOB U PeaTbHOU KU3HU

14

VYmenue OINICpHUPOBATE TTOHATUSAMMU: CTOJIONKOBBIE H KpPYTOBEIC
auarpaMmbl,  TaOmuUIBl, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJiblllee M HAMMEHBIIEE 3HAYCHHS, pa3Max YHCIOBOrO Habopa;

YMEHUE  U3BJEKaTb, HMHTEPIPETHPOBATH U  MPeoOpa3OBHIBATH




uH(poOpMalMIo, TMPEACTaBIEHHYI0 B TalOiauIax M Ha JuarpaMmmax,
OTpaXKaroIlyl0 CBOMCTBA M XapaKTEPUCTUKHU pPEajbHBIX IPOLECCOB U
ABJICHUN; yMEHHE pACIO3HAaBaThb HW3MEHUYUBBIE BEJIUYHHBI B

OKPYXKaIOIIeM MUPE

15

YMeHue omnepupoBaTh MOHATHUSMHU: CIIyYallHbI ONBIT (CIIy4ailHBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy4aifHOTO OIBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOATHOCTH CIIYyYalHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHUE pellaTh
3aJjaud METOJOM OPraHHM30BAaHHOTO Tepedopa M C HCHOJIb30BaHUEM
MpaBWJIa YMHOXXEHHUS;, YMEHHUE OIICHHBATh BEPOSTHOCTH PEATbHBIX
COOBITHIf M SIBJICHH, MOHUMaTh POJb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHIA B OKPYXKAIOINIEeM MHPE H B JKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBHCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN U €TI0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHue BbIOMpATh NOIXOJAIIMA M3YYEHHBI METON A pPELICHUS
3aJa4M, IPUBOAUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B
UCKYCCTBE, OIIMCHIBATH  OTHENIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMaTUKM KaK HAyKd, IPUBOJMTH
IIPUMEpPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOHN UCTOPHH




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COePKAHUS

1 Hucna u BEIYMCIICHUS

11 Harypanbnble u neinble uncna. [Ipu3Haku 1e1MMOCTH LEIbIX YUCel

L OOBIKHOBEHHBIE W JIECATHYHBIE  ApoOM,  TPOLEHTH,  OECKOHECYHBIE
- MepHONIECKHe APoOU

13 Pannonanbupie  umcna.  Apudmernueckue OMNepanud € palMOHAIBLHBIMU
. YyHUCIIaMu

14 JleiicTBUTENbHBIC YWCTA. ApU(METHYCCKHE OINEpaluu C JICHCTBUTEIBHBIMH
' YHCIIaMU

15 [TpuOnmkEHHBIC BBIYMCICHUS, MPAaBWIA OKPYIJICHUS, TPHKUIKA W OICHKA
. pe3yJibTaTa BEIYUCICHUM
2 AnrebpanyecKkie BEIPaKSHHS

2.1 bykBeHHbIe BbIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMHU)

20 Crenenb ¢ nensiM mnokazateneMm. CTeneHb C pPALMOHAIBHBIM IOKA3aTEIeM.
. CBoiicTBa cTereHn

2.3 MHorouseHsl

2.4 Anrebpanyeckas 1poob

95 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIICHU. HeicrBus c
' apu(pMETHUYECKUMH KOPHSIMH HATYpaJTbHOMN CTETICHU
3 VYpaBHEHUs 1 HEPaBEHCTBA

31 ensle u apoOHO-panMoHaNbHBIE ypaBHeHUS. CHCTEMBI U COBOKYITHOCTH
- YpaBHEHUU

30 Ilensie m apoOHO-panMoOHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
- HEPABEHCTB

3.3 Perienue TeKCTOBBIX 33724
4 UwucoBbie MOCIe10BaTEIbHOCTH

41 IlocnegoBaTensHOCTH, CITOCOOBI 3aJaHUs ITOCIEN0BATEILHOCTEN

4.2 Apudmerndeckass W TeoMmeTpmueckas mporpeccur. DopMmyna  CIOXKHBIX




MIPOLICHTOB

5 OyHKIMH
OyHKIUA, cnocoObl 3amanus  ¢GyHKuu. ['paduk  GyHkmuu. Oobmacts
OTIpeJIeJIEHUs] U MHOKECTBO 3HaueHui ¢pynkuuu. Hymu ynkmun. IIpomexyTku
5.1 3HAKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTM (PYHKIHU. MaKCUMyMBI U
MUHUMYMbl (yHKUMU. HauGomnplliee M HauMeHblllee 3HaueHUWE (DYHKUMM Ha
MIPOMEKYTKE
6 Koopaunatsl Ha MpsIMOi U TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapToBbl KOOPAMHATHI Ha IJIOCKOCTU
7 I'eomerpust
7.1 ['eomeTprueckue GUrypsl 1 Ux cBOMCTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKU
74 OKpyKHOCTb U KpyTr
75 W3mepeHune reoMeTpu4eckux BeTUUUH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiITHOCTh 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/IUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET
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