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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA TEOMETPUHA
B 7 -9 KIIACCAX

OcBoenne yueOHOoro mnpeaMera «l['eomeTpusi» HOMKHO oOOecreunBaTh
JOCTHKEHHE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs CIEIYIOUUX JINYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB:

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTO mpeaMera
«I"eomeTpumn» XapaKTepPHU3yOTCH:

v’ nampuomuueckoe gocnumanue:

OPOSBJICHHEM HHTEpeca K MPOIUIOMY M  HACTOAIIEMY POCCHICKON
MaTE€MaTHUKH, [ICHHOCTHBIM OTHOILIEHUEM K JIOCTHMIKEHHUSAM POCCHUMCKHX MaTEMaTHUKOB
U POCCUMCKOM MaTeMaTH4YeCKOM IIKOJbl, K HCIOJb30BAHUIO 3THX JOCTHKEHUHN B
JIpYrUX HayKax W OPHUKJIaJHbIX cPepax;

4 zpa.ucdaucxoe u 0yxoeno-upaecmeeuuoe eocnumanue.
TOTOBHOCTBIO K BBITTOJTHEHUIO 00SI3aHHOCTEH I'paxxgaHMHa U pCaliu3allin Cro

paB, MPEACTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3THUUHBIX
CTPYKTYp, SBJICHHM, MPOIEAYyp TpakIaHCKOTO oO0ImiecTBa (BIOOPHI, OMPOCHl U TIp.);
TOTOBHOCTBIO K OOCYXKJIEHHUIO JTUYECKUX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHMM HayKH, OCO3HAHUEM BAXKHOCTH MOPAIbHO-ITHUYECKUX
MPUHIIUIIOB B AEATEILHOCTU YYEHOTO;

v mpyoosoe éocnumanue:
YCTAHOBKONI HA AaKTUBHOE YYacTHE€ B PEUICHUH NPAKTUYECKUX 3a]ad

MAaTeMaTHYECKOW HAIPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYECKOIO
oOpa30oBaHMsl Ha NPOTSHKEHUHM BCEW MKU3HMU JUIsl YCHEHWIHOW MNpOQPecCHOHAIbHON
NEATEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHUH; OCO3HAHHBIM BBIOOPOM H
NOCTPOEHUEM WHIMBUIYAIbHOW TPAEKTOPUHM OOpa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

v 9cmemuueckoe gocnumanue:
CIOCOOHOCTBIO K HAMOIMOHAIBHOMY UM 3CTETHYECKOMY  BOCHPUSITHIO

MaTEeMaTUYeCKUX OOBEKTOB, 3aJlay, PELICHUW, PaCCYKIECHUW; YMEHHIO BHJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

4 UECHHOCMU HAYUYHO20 RO3HAHUA:
OpI/IeHTaHI/Ieﬁ B JCATCIBHOCTH Ha COBPCMCHHYKO CHCTCMY HAY4YHBIX

MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX DPAa3BUTUS YEJIOBEKa, MPHUPOIBI U
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oOmiecTBa, MOHMMAaHUEM MAaTEMaTHYEeCKOW Hayku Kak cheppl 4YenoBeuecKOn

JEATEeIIbHOCTH, ATaloOB €€ Pa3BUTUS M 3HAYUMOCTU JJISI Pa3BUTHS LUBUIN3ALINMY;

OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKHM M MaTEMaTUYECKOM KyJIbTYpOl KaK CpelICTBOM

NO3HAHWA MHUpPA; OBJAJCHUEM MPOCTEHIIMMH HaBBIKAMH HCCIEIOBATEIbCKOM

NEeSTEeIbHOCTH;

v usuueckoe  éocnumanue,  opmuposanue - Kyabmypvl — 300p06bi U
IMOUYUOHAILHO20 01A20N0AYYUA:

TOTOBHOCTBIO TMPUMEHSTh MaTEMaTHYECKHWE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbsl,  BEACHUS  3J0pOBOro  oOpa3a  JKM3HU  (3J0pOBOE  MHUTaHHE,
cOQJIaHCUPOBAHHBIM  pEXKUM 3aHSATUH W OTHObIXa, peryispHas (dusudeckas
aKTUBHOCTD); COPMUPOBAHHOCTHIO HaBbIKa pedyieKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTIO K€ MpaBa IPyroro 4eI0BeKa;

v 9Ko102UUeCKOe 60cnUmManue:

OpHUEHTalMEel Ha TPUMEHEHHE MAaTEMATUUYECKUX 3HAHUMW JIJI PELICHUS 33/1a4 B
00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpejibl, MJIaHUPOBAHUS MMOCTYIKOB U OI[EHKH UX
BO3MOXKHBIX MOCIIEACTBUM [UIsl OKPY’XKAaloLIeHl cpeabl; OCO3HAHUEM TJI00alIbHOIO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUS;

v uunoCmHble pezyibmamol, o0ecnevusaOwue A0anmayuio o0yuauezoca K

UBMEHAIOUWUMCA YCI0GUAM COUYUATbHOU U RPUPOOHOIL CPeObL:
TOTOBHOCTBIO K JCHCTBHUSM B YCIIOBHSX HCONPEACIEHHOCTH, MOBBIIICHUIO

YPOBHSI CBOEH KOMITIETCHTHOCTH Yepe3 MPaKTUYECKYIO NEATeIbHOCTh, B TOM YHCIC
YMEHUE YUUTHCS Y IPYTHX JIFOJICH, TPU-00pETaTh B COBMECTHOM JCSITCIIBHOCTH HOBBIC
3HAHMS, HABBIKK M KOMIICTCHIIMM W3 ONbITa JAPYTHX; HEOOXOAUMOCTHIO B
GbOpMHpPOBaHUN HOBBIX 3HAHWUH, B TOM 4YHUCiIEe (OPMYIUPOBATH HWJEH, TTOHSATHSA,
TUNOoTE3bl 00 00BEKTaX U SIBJICHHUSIX, B TOM YHCIIE paHEe HE M3BECTHBIX, OCO3HABATH
nedUuIuThl COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHUE;
CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCIHPHUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30OB, TPEOYIONIUN KOHTPMEP, KOPPEKTHPOBATH MPUHUMACMBIC
pemeHuss W JeicTBHs, (HOpMyIMpOBaTH M OIEHWBATh PUCKH W TIOCJIEICTBHS,
(dhopMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI YYEOHOTO MpEeaMeTa
«"eomeTpusy XapaKTEPU3YIOTCS OBJIAJICHUEM VHUBEPCAIbHLIMU NO3HAGAMEIbHLIMU
oeticmeusimu, VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU oeticmeusimu u
VHUBEPCATIbHLIMU PE2YSIAMUBGHBIMU OeliCINEUSIMU.



1) Vuuseepcanvnvle nosmasamenwvhvle Oeticmsus obecnewusaiom Gopmuposanue

0A306bIX KOCHUMUGHBIX npoyeccos, 06_)/7461}01/{41/060}1 (0C80€HM€ Memooo8 No3HAHUS
OKpyoicaroueco mupa, nNpumenHenue J10cUUeCKUx, UCC1e008amebCKux onepauud,

YyMeHuti pabomams ¢ uHpopmayueii).

Ba3oBnle Jjornueckue aeiicTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKKM MaTEMaTHUYECKHUX
OOBEKTOB, MOHITUHA, OTHOIIEHUH MEXIy HNOHATUAMH;  (HOPMYIHPOBAThH
OTpe/IeNieHUs] TIOHATUH; yCTaHABIUBATh CYIIECTBEHHBIA MPU3HAK KJIACcCU(PUKALIUH,
OCHOBaHUS /1J1s1 0000UIEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3A;
BOCIPUHUMATh, (POPMYIHPOBATH U PEOOPA3OBLIBAThH CYKICHUS: YTBEPAUTEIHHBIC
Y OTpULIATEIbHbIE, €IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBJIAITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M U TNPOTHUBOPEUYUS B
(dakTax, JaHHBIX, HAOJIONEHUSAX U YTBEPKACHUAX; Mpe/uiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

Jienatb  BBIBOJBI C  HMCIOJIB30BAaHUEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh JOKa3aTEJbCTBA MATEMaTUYECKUX YTBEPXKACHUHM (IpsiMble U OT
OPOTUBHOIO), HPOBOAMTH  CAMOCTOSATENIBHO  HECIOXKHBIE  JIOKa3aTeJbCTBA
MaTeMaTU4YeCKUX (PaKTOB, BHICTpPAUBATh ApTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE PACCYKACHMUS;

BBIOMPATh CIOCOO pelieHus: yueOHOM 3a1aun (CpaBHMBATh HECKOJIBKO BApUAHTOB
pelieHusi, BbIOMpaTh Haubosiee TMOAXOAAIMH € YYETOM CAMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbLcKue 1eCTBUA:

UCIOJIb30BaTh  BOIPOCHI KaK HUCCIIEJOBATENbCKUA HMHCTPYMEHT I103HAHUS;
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTHUBOpEYHE,  MNpodseMy,
CaMOCTOATENIbHO YCTAHABJIMBAaTh HMCKOMOE M JAaHHOE, (POpMUPOBATH THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH MO CAMOCTOSITEJIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIM HKCIIEPUMEHT,
HEOOJIbIIOE HCCIIEIOBAaHUE MO YCTAHOBJIIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, 3aBUCUMOCTENH 00BEKTOB MEXKIY COOOIA;

CaMOCTOSITeIbHO  (popMyJUpoBaTh OOOOINEHUS U BBIBOJBI [0 pe3yJibTaTam
MPOBENEHHOTO  HAOIIOJAEHUS, HCCIEIOBaHUS, OLEHUBATH  JOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHME TIpOIlecca, a TakKe BBIJIBUTaTh
MPE/IMOJIOKEHHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:



— BBIIBIISITh ~ HEJOCTaTOYHOCTh M M30BITOYHOCTH  MHGPOpPMAIMH, JAHHBIX,
HEOOXOUMBIX JJISl peLICHU 3a4a4u;

— BBIOMpaTh,  AHAJU3UPOBATh,  CHCTEMATU3UPOBATb W  HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,

— BbIOMpaTh (OpMYy MPEACTABICHUS HMH(OPMAlUU W WUIIOCTPUPOBATh peLIacMble
3aJa4M CXeMaMH, JuarpaMmmamMu, MHOUM rpaduKkoil 1 uX KOMOMHAIMSIMH,

— OILICHMBaTh HAJEKHOCTh MH(OpPMALMK N0 KPUTEPUAM, NPEUIOKEHHBIM YUUTEIEM
Wi c(HOpMyITHPOBAHHBIM CAMOCTOSITENIEHO.

2) Vuueepcanvhvie KOMMYHUKAMUBHBbLE oeticmeust obecneyusaom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01menue:

— BOCIIPUHUMATh U (POPMYJIHUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeasIMU  OOIEHUs; SCHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PECHHS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELICHUs 3aJayH,
KOMMEHTUPOBATH IIOJIYYCHHBIN PE3YJIbTAT;

— B Xo07€ OOCYXJEHHs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXKJIa€MON TEMBI,
npoOsemMbl, pelIaeMoN 3ajladd, BBICKA3bIBaTh WJIEH, HAIlCJICHHbIE Ha TOUCK
PEILICHUS; COMOCTABJISITh CBOU CYXAECHUS C CYXKICHUSIMU JAPYTMX YYaCTHUKOB
Jvanora, oOHapyXUBaTh Pa3IMuM€ U CXOJCTBO MO3UIIMM; B KOPpPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

— NPEACTaBJIATH pEe3yJbTaThl PELICHHUS 3aJa4M, 3SKCIEPUMEHTA, MCCIIEI0BaHus,
MPOEKTA; CaMOCTOSTEIBLHO BBHIOMPATh (POpMAT BBICTYIUICHUS C YYETOM 3ajad
MPE3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

CorpyaHu4vecTBo:

— TMOHWMATh U HUCIIOIH30BATh MPEUMYINECTBA KOMaHIHONW U WHIUBUTYTBHON PaOOTHI
IpU PENICHUU Y4eOHBIX MaTEMaTHYECKHUX 3a]ad; MPUHUMATh IIeJIb COBMECTHOM
NeSATEeIbHOCTH, TUIAHUPOBATh OPTraHU3AIlUI0 COBMECTHOW pPabOThI, pacrpencisTh
BUJIBI PabOT, JOTrOBapuBaAThCs, OOCYXKAaTh TMPOIECC U PE3yibTaT pPadOTHI;
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

— Y4acTBOBaTh B TpynmnoBbIX (popmax paboThl (0OCYXKIeHHS, OOMEH MHEHUSIMHU,
MO3TOBBIC IITYPMBI U JIp.); BBITIOJHSATH CBOIO 4YacTh PabOThI M KOOPJIWHUPOBATH
CBOM JICHCTBUS C APYTMMH WICHAMU KOMAaH]Ibl; OIICHMBATh KA4e€CTBO CBOETO BKJIaaa
B O0OmMiA TPOAYKT TIO KPHUTEPUSM, COOPMYIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJCHUCTBU.

3) Vuusepcanonuvie pezynsamuenvle Oeticmeus —obecneyusaiom — popmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusamnus:

— CaMOCTOSITEIBHO COCTABJIAThH IUIAH, aJITOPUTM pEUIEHUs 33aJayd (WJIM €ro 4acThb),

BBIOMPATh CHOCOO penieHus ¢ y4€TOM MMEIOUIUXCS PECYpCOB M COOCTBEHHBIX
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BO3MO>KHOCTEM, apryMEHTUPOBAaTh W KOPPEKTUPOBATh BAapHAHThl PEUIEHUN C
y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb:

— BJIAJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA IIpoLlecca W Pe3yJbTara
pelieHrs MaTeMaTUIeCKOM 3a/1auu;

— OpeABUAETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUM 3aJ1a4H,
BHOCHUTh KOPPEKTHUBBI B [IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa ICSITEILHOCTH TOCTABICHHOMN 1IENU U
YCIIOBHSIM, OOBSICHATH IPUIHHBI JOCTIKESHUS WU HEAOCTHIKEHUS 11N, HAXOIUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY

NPEIMETHBIE PE3YJbTATHI OCBOEHUS PABOUEMH
ITPOT'PAMMBI KYPCA (I10 'OJAM OBYUYEHUA)
I'EOMETPHUUB 7-9 KITACCAX

7 Kn1ace

HauanpHble moHATHS reoMeTpun. Touka, npsMasi, OTpE30K, JIyY.

VYron. Bunel yrnoB. BeprukanbHble W CMEXHBIE Yribl. buccekTpuca yria.
JlomaHnas, MHOrOyroiapHUK. llapamienbHOCT U NEPHIEHAUKYIAPHOCTD IPSAMBIX.

Cummetpuunble Gurypsl. OCHOBHBIE CBOMCTBa oceBoil cummeTpud. [Ipumepsl
CUMMETPHUU B OKPYKAIOILLEM MUPE.

OCHOBHBIE IOCTPOEHHUS C MOMOILBIO UPKYJIS U TUHENKH.

Tpeyronsuuk. Beicota, Mmeanana, OuccekTpuca, uX CBOMCTBA.

PaBHOOepeHHBIN W PaBHOCTOPOHHUN  TpeyrojbHUKH.  HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa U IpU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoOiICTBAa M TNPU3HAKU MMAPAJUIENbHBIX NpsMbIX. CyMMa yriloB TpEyroJIbHUKA.
BnenrHue yriel TpeyroyjbHUKA.

[IpssmMOyrosbHbIA  TpeyroJbHUK. CBOWCTBO  MEAWAHBI  MPSMOYIOJBHOTO
TPEYTOJbHUKA, TPOBEAEHHON K TUIOTEHYy3€e. [Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX
TPEYTOJIBHUKOB. [IpSMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 307

HepaBeHcTBa B reoMeTpuun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOM, TeopemMa O OojblleM yrie U OoJIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISAp ¥ HAKIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekTtpuca yrnma W CEPEOUHHBIN
IIEPIICHINKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.



OKpy>KHOCTb U KpYT, XOpJa U IUAMETP, UX CBOKCTBA. B3auMHOE pacnosoxeHue
OKpPYHOCTH M mpsiMod. KacarenpHas M cekylias K OKPYXHOCTH. OKpYXHOCTb,
BIIMCaHHAasA B yroJy. BrimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 kirace

YerpipéxyronpHuku. [lapammenorpaMm, €ro nmpu3Hakd W CBOWCTBA. YacTHbIE
cllydau MapajuiesiorpaMMoB (TIPSIMOYTOJIbHUK, pOMO, KBaapaT), MX MPU3HAKU H
cBoicTBa. Tpamemus, paBHOOOKass Tpamerus, €€ CBOWCTBA M  MPU3HAKHU.
[IpsiMOoyroJibHAs Tpaneuus.

Mertop ynBoenust Meauansl. L{eHTpanbHass CUMMETpHS.

Teopema Paneca u TeopemMa 0 NPOMOPIUOHATBHBIX OTPE3KAX.

CpenHue TMHUM TPEyroJIbHUKA U Tparneuuu. LIeHTp Macc TpeyrojabHHKa.

[Tomobue TpeyrodbHUKOB, Kod(pdunueHt moaodus. IlpuszHaku mog00uUs
TpEyroabHUKOB. [[puMeHeHune noao0us npu penieHuy MPakKTUYECKUX 3a1ad.

CpoiicTBa Tuioniafie reomerpudeckux ¢uryp. Dopmynbl Uil ITUIOLIAAH
TPEYroJIbHHUKA, MapajuieiorpaMMa, poMOa U TparelyH.

OTHo1IEHKE IO MOI00HBIX QUryp.

Briuncnenue miomane TpeyroJbHUKOB M MHOTOYTOJBHMKOB Ha KJIETYATOMU
oymare.

Teopema Iludaropa. Ilpumenenne Teopembl I[ludaropa mpu permeHun
MPAKTUYECKUX 33/1a4.

CuHyc, KOCHMHYC, TAaHT€HC OCTPOrO yrIjla MPsSMOYIOJIbBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpUTroHOMETpUYeckre (GyHKIUU YTIIOB
B 30", 45" u 60",

BrnincanHble U LEHTpaJbHBIE YIJIbI, YTOJI MEXIY KacaTeIbHOU U XOPAOU. YTJIb
MEXIY XOpAaMHM M CEKylIIMMHU. BrucaHHblE M ONKWCAHHBIE YETBIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxenue nByx OkpyxHocTed. Kacanue oxpyxkHocteil. O6mue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 kJacc

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180”. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIBI TPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M TeopeMa CUHYCOB. PemieHne
IIPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmogoous. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 pOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUHA OTPE3KOB
CEKYIIMX, TEOpEMa O KBAJIpaTe KacaTeIbHOM.

Bekrop, Ha  (MOAYJib) BEKTOPA, COHANPABJICHHBIE  BEKTOPBHI,
MPOTUBOIOJIOKHO HApPaBJIECHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, ONEpallud Haja  BeKropamu. PasznoxeHue BekTopa MO  JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE€ MPOU3BENECHUE
BEKTOPOB, MPUMEHEHHE JIJISl HAXOXKACHUS JJIUH U YTJIOB.
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JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YPABHEHUS IPSAMOM M OKPYKHOCTH B
KOOpPAMHATAX, NEPECECYEHUE OKPYKHOCTEHM U MpsAMBIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJBHUKHU. JlMHA OKpYKHOCTH. ['pagycHas m paguaHHas
Mepa yTila, BBIYUCIEHUE JUIMH AYT OKPY>KHOCTEM.

[Inomans Kpyra, CEKTOpa, CETMEHTA.

JIBUKEHMsI IIJIOCKOCTH M BHYTPEHHHE CUMMeTpuu Guryp (s1eMeHTapHble
npeactasienus). [lapannensHbiit nepenoc. [loBopor.



TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA(IIO I'OJAM OBYYEHUAA)

7 kaacce
OcHOBHBIE
g =2 g =
) 7o HaIpaBJICHUS
Paznen 59 Tembl 5 2 OcHOBHBIE BUBI JEATEIBHOCTU .
§ =~ § & BOCIIUTATEILHOU
NESATEeIbHOCTU
7 |Ilpsmas wm otpe3ok. JI nl 1 OOBSACHITH 4TO TaKoe 1,57
9 ] ]
yroJl OTPE30K,Ty4,yToJ, Kakue  (Urypsl
CpaBHEHUE OTPE3KOB U YTJIOB 1 | Ha3bIBAIOTCSA PaBHBIMH, Kak
N3mepenue OTPE3KOB. | 2 | CPABHMBAIOTCSA U U3MEPSIOTCSA OTPE3KU
W3mepeHue yrios U YIJIbL, UTO TaKOE rpagyc U rpagycHas
IepreH UK YISPHEIE IPSIMBbIE 1 |Mepa yria, Kakoll Yroi Ha3bIBae€TCs
Pemienue 3amau 1 | OpsIMBIM, TYIBIM, OCTPBIM,
KontpomnbrHas pabota Ne 1 1 | Pa3BEpHYTBIM, HTO TaKoe¢ CepecAnHa

HavaabHble reOMETPpUICCKHUE CBCACHHUSA

OTpe3Ka U OHCCEeKTpuca yrja, , Kakue
YTJIbI Ha3bIBAIOTCS CMEKHBIMU U KaKHE
BEPTUKAIBHBIMU;  (HOPMYITUPOBATh M
000CHOBBIBAaTh YTBEPIKIICHUS 0
CBOMCTBaxX CMEXKHBIX M BEPTHUKAIHHBIX
VIJI0B; OOBSACHATH, KakKHWe TMPSMBbIC
HA3bIBAOTCS TIEePICHINKYJIIPHBIMU;
dbopmynupoBaTh U OOOCHOBBHIBATH
YTBEPXKIAEHHE O  CBOMCTBE  JBYX
MPSAMBIX, IEPIECHANKYJISIPHBIX TPEThEH;
n300paxKarTh u pacno3HaBaTh
yKa3aHHbIE TpocTeimme ¢GUTypsl Ha

qCPpTCIKaAX, pCllaTh 3a/la4M, CBSA3AHHLIC

9




C 3TUMH NMPOCTEHUIIMMH PUTYpamMu

TpeyroabHuku

14

[lepBbIli TIpU3HAK pPaBEHCTBA
TPEYTOJIbHUKOB

Menuanbl, OUCCEKTPUCHI U
BBICOTBI TPEYTOJIbHUKOB

Bropoii u Tperuil npu3HAKU
TPEYTrOJIbHUKOB

33,[[3“11/1 Ha IIOCTPOCHUC

Pemenue 3agau

KoHTtposbHas padora Ne 2

RININ| W

OOBSICHATS, KaKas ¢durypa
Ha3bIBAETCS TPEYTOJIBHUKOM, YTO TAKOE
BEpUIMHBI, CTOPOHBI, YIJIbI, TEPUMETP
TPEYroJIbHUKA, KAaKOW TpPEYyroJbHUK
Ha3bIBAECTCSI PABHOOEAPEHHBIM U KaKOU
PaBHOCTOPOHHUM, KaKue
TPEYTOJIbHUKM Ha3bIBAIOTCS PaBHBIMU;
u3o0paxaTb W  paclo3HaBaTh Ha
yepTekax  TPEYrOJbHUKM M HX
AJIEMEHTBHI; (dbopMynupoBaTh "
JIOKa3bIBaTh TEOPEMBI O MPHU3HAKAX
paBeHCTBa TPEYTOJbHUKOB; OOBSICHSTH,
YTO HAa3bIBAECTCS MEPIECHIUKYJISPOM,
MPOBEICHHBIM M3 JAHHOM TOYKH K
JAHHON mnpAMOl; (opMyIupoBaTh H
JTIOKa3bIBATh TEOpeMy 0
NEePHEeHAUKYJIISpe K psIMOid,
OOBSCHST, KaKHe OTpPE3KH
Ha3bIBAIOTCSI OMCCEKTPUCOM, MeANaHOU
u BBICOTOM TPEYroJIbHUKA;
dbopMynupoBaTh " JOKa3bIBATh
TEOPEMBI 0 CBOMCTBax
PaBHOOESIPEHHOTO TPEYTOJIbHUKA
;peliaTh  3aJadyd,  CBSI3aHHBIE  C
IpU3HAKaMH1 paBEHCTBA

2,5, 7

10




TPEYTOJIbHUKOB u CBOICTBaMU
PaBHOOEAPEHHOTO TPEYTOJIbHUKA;
bopMyIMpoBaThH ornpe/ereHue
OKPYXXHOCTH; OOBSICHSITh, YTO TaKOe
LHEHTP, paauyc, XopAa H JIHAMETP
OKpY>)KHOCTH;  peliaTh MpOCTEHIIIHe
3alayd  Ha TOCTPOCHHUE(IIOCTPOCHUE
yria, paBHOrO JAHHOMY; IOCTPOEHHE

OMCCEKTpUCHl  YIJIa; MOCTPOCHUE
MEePICHIUKYISIPHBIX MIPSMBIX;
MOCTPOCHUE CEpPEIMHbI OTpe3Ka) U
Ooiee CJIOKHBIE 3a7a4H,
HCTOJIB3YIOIIHE yKa3aHHbIC
MIPOCTEUIIINE; COIOCTABIIATh

MOJIyYEHHBIA PE3yJbTaT C YCIOBUEM
3a7la4M; AHAIM3UPOBATh BO3MOKHBIE
CIy4dau

Hapanﬂe.ﬂmee NnpAMbI€

[Ipy3Hakun  mapauIeaIbHOCTH
JIBYX MPSMBIX

Axkcroma IapajjieabHbIX
PSIMBIX

Pemenue 3agau

Kontponbshas pabota Ne 3

DopMyIMpOBaTh ONPEAEIICHUE
napajuIeTbHBIX TPSIMBIX; OOBICHITH C
MOMOIIBI0 PUCYHKA, KakKue YIJIbI,
oOpa30BaHHbIE MPU MEPECECUCHUH ABYX

MIPSAMBIX CEKYILEH, Ha3bIBAIOTCS
HAaKpecCT JeKAIUMU, KaKne
OTHOCTOPOHHUMH U KaKue

COOTBETCTBCHHBIMH; (DOPMYITUPOBATH U
JIOKa3bIBaThb TEOPEMBI, BBIPAKAIOLINE
MPU3HAKA  MApaJUIeIbHOCTA  JIBYX
NpSMBIX; OOBACHATH , YTO TaKoe

1,5, 7

11




aKCMOMBI TEOMETPHUU U KaKUe aKCHOMBI
yKe MCIIOJIb30BAJIHCh paHee;
dbopmynaHrpoBarthb aKCHOMY
NapajyieNIbHBIX TPSMBIX W BBIBOJAUTH
CIIECTBUS U3 Hee; (popMynHpoBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
napajulebHBIX — TPSIMBIX, OOpaTHBIC
TeopeMam 0 pU3HaKax
napauIeTbHOCTH, CBA3aHHBIX C HAKPECT
JSKANUMH, COOTBETCTBEHHBIMH U
OJTHOCTOPOHHUMH yTJaMH, B CBS3U C
TUM OOBSCHATDH, UTO TAKOE YCIOBUE U
3aKJIIOUEHUE TEOPEMBI, Kakasi Teopema
Ha3bIBACTCsl 0OpAaTHOW MO OTHOIIEHHUIO
K JAaHHOU Teopeme; OOBICHATh, B YEM
3aKJIF0YAETCsl METOJI J0Ka3aTeNbCTBA OT
OPOTUBHOTO;  (POPMYIHPOBATH U
JIOKa3blBaTh TEOPEMbl 00 yIWax cC
COOTBETCTBEHHO TMapaUIENIbHBIMU U
NEePIICHIUKYIIPHBIMA CTOpPOHAMU;
NPUBOJUTH TMPUMEPHI HCIIOJIB30BAHUS
3TOr0 METO/a; pelarbh 3aJaud Ha
BBIUMCJICHWE,  JIOKa3aTeJIbCTBO M
HOCTPOCHHE, CBSI3aHHBIE C
napauIeIbHBIMU MPSIMBIMU.

CooTHOILIECHUSA
MEKITY
CTOPOHAMH H

16

CyMMma yriioB TpeyrojibHUKa

CoOTHOIIEHUST MEXKTY
CTOPOHAMH U YTJIAMH

DopMynupoBaTh U JI0Ka3bIBaTh
TEOPEMY O CyMME YIJIOB TPEYTrOJbHUKA
U €€ CIEACTBUE, O BHEIIHEM YIJie

2,5, 7

12




yriamu TPCYTOJIbHHUKA

TPEyroLHIKa KontponsHas padora Ne 4

[EEN

[IpssMOyTONIBHBIE
TPEYTOJIBHUKHU

[locTpoenue TpeyronbHuKa 1Mo
TPEM dJIEMEHTAM

Pemenue 3agau

Kontponbsnas pabora Ne 5

TPEYTOJIbHUKA; IIPOBOJIUTH
KJIACCU(UKALMIO TPEyroJIbHUKOB IO
yriaam; GopMyJIupoBaTh U JOKa3bIBaTh
TEOpEMY O COOTHOUICHHUSAX MEXKIY
CTOpPOHAaMHU W yTJIAMU TPEYTOJbHUKA (
npsMoe M o0paTHOE YTBEPKACHHS) H
CIEACTBUA W3 HeEe, TEOpeMy O
HEPaBEHCTBE TPEYroJIbHUKA;
dopMyIHpOBaTH U JIOKa3bIBATh
TEOPEMBI O CBOMCTBAX MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB,; (bopMynrpoBaTh
OIIPEJEIICHUE PACCTOSIHUS OT TOYKH JI0
MPSAMOH, paccTossHusA MEXIY
NapaJuieIbHBIMA  IPSIMBIMM;  PEIIATH
3a/1aun Ha BBIYMCIICHHE,
JI0Ka3aTeJIbCTBO 17} IIOCTPOCHHUE,
CBS3aHHBIE C COOTHOUICHUSIMU MEXIY
CTOPOHAMH M yIJlaMU TPEYTOJIbHUKA U
PACCTOSIHUEM MEXIYy MapajuiedbHbIMU
PSIMBIMH, npu HEO00X0IMMOCTH
OPOBOJUTHL MO  XOAy  pEILICHHUs
JOTIOJTHUTEIbHBIE MOCTPOCHUS,
COIMOCTABIISATh MOJIYYEHHBIA pPE3yJbTaT
C YCIOBHEM 3aJayd, B 3aJadyax Ha
MIOCTPOEHUE HCCIEA0BATh BO3MOXKHBIE
ciyJaw.

IToBTOopenue. Penienue 3agau

8 kiaacc
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YeTbIpEéXyroJibHUKHU

14

MHOroyrojabHUKU 2
[Tapannenorpamm u Tpaneuust | 6
[IpsAMOYTOJIBHUK, pom0O, | 4
KBaJpar

Pemenue 3amau 1
KoHnTtposbHas padora Ne 1 1

OOBSCHATH, YTO TaKoe JIOMaHas,

MHOTOYTOJIbHUK, ero BEPIIUHBI,
CMEXHBIE CTOPOHBI, JMaroHa’,
U300paxKarthb u pacno3HaBaTh
MHOTOYTOJIbHUKU Ha yepTexax;
MOKAa3bIBaTh AIIEMEHTHI
MHOTOYTOJIbHUKA, €ro BHYTPEHHIOO
n BHEIITHIOIO o0JyacTu;
dbopmynHpoBaTh ONIPEIECITICHUE
BBIITYKJIOTO MHOTO-YTOJIbHHKA,;
U300paxkaThb u pacno3HaBaTh
BBITTYKJIbIC u HEBBITTYKJIbIC

MHOTOYTOJBHUKH;, (OpMyIHUpoBaTh H
JI0Ka3bIBaTh YTBEPKACHUS O CyMMe
YIJI0B BBINYKJIOIO MHOTOYTOJbHHKA U
CyMMe ero BHEITHUX yTJIOB;
OOBSCHATH, KAKME CTOPOHBI (BEPIITHBI)
YeTHIPEXYTOIbHUKA Ha3bIBAIOTCS
MPOTUBOMOJIOKHBIMU; (HOPMYIUPOBATH
onpeaeaeHus napajujienorpamMmma,
Tpaneuuu, paBHOOEIPEHHOMN u
MPSIMOYTOJIHON Tpaneuuu,
NpsMOYTOJIbHUKA, pomM0Oa, KBaapara;
U300pakaTb M pacro3HaBaTh d3TU
YEeTHIPEXYTOIBHUKH; (DOPMYIUPOBATH U
JI0Ka3bIBaTh  yTBEPXKACHUA OO0 HX
CBOMCTBAX W TMpPHU3HAKaX;, pelaTh
3aJ1a4u Ha BBIUHCIICHHE,

1,5,7

14




J0Ka3aTCIbCTBO u IMIOCTPOCHHC,
CBs3aHHBIC C O9THUMH BUaMH

‘IGTLIpéXYFOJIBHI/IKOB; O6’I)SICHHTB,
KaKHuce ABC TOYKH Ha3bIBArOTCs
CUMMCTPUIHBIMU OTHOCHUTCIIbHO

npsiMOM  (TOYKHM), B KakOM cCiyyae
¢urypa Ha3bIBaeTCsI CUMMETPUYHOU
OTHOCHUTEJIbHO TMpAMOM  (TOYKU) U
4YTO Takoe Och (LEHTP) CUMMETPHUH
(Gurypsl; OpUBOIUTH MPUMEPHI (DUTYP,
o0JlaaloX O0CeBOM (LIEHTPAJIbHOM)
CUMMETPUEN, a TaKXe IpUMEpPHI
OCEBOM M ILIEHTPAJbHOW CHMMETPUHU B
OKpY>Karolen Hac 00OCTaHOBKE

IMaomann

14

HJ'IOHI&I[I) MHOI'OYI'OJIbHHKA

[Imomagu mapauienorpamma,
TPEYTOJbHUKA U TPaNClUU

Teopema Iludaropa

Pemmenne 3amau

N

Kontponbshas pabora Ne 2

OOBSCHATh, KaK  IMPOU3BOIUTCS
U3MEPEHNUE TTIOLIAIECH
MHOTOYTOJIbHUKOB, KaKue
MHOTOYTOJIbHUKHU Ha3bLIBAIOTCS
PaBHOBEIIMKUMU u KaKue
PaBHOCOCTABJICHHBIMU;
dbopMyIHpoBaTh OCHOBHBIE CBOMCTBA
TUIOIIAEeH 1 BBIBOJUTH C UX MOMOIIBIO
dbopmyIibl IOHIAAEH MPSIMOYTOJIbHUKA,
rnapaiesorpaMmma, TPEYTrOJIbHUKA,
Tpanenuu; bopMyIHpOBaThH u
JIOKa3bIBaTh TeOopeMy OO0 OTHOIICHHUH
IIOIaIe TPEYTOJIbHUKOB,
UMEIOLIUXIIO paBHOMY yriy;

2,5, 7
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dbopMyITHupoBaTh u JIOKa3bIBATh
teopemylludaropa u oOpatHyo eH;
BBIBOIUTE  Qopmyny ['epora s

IHoxo0HBIE TPEYTOJIbHUKH

IJIOIIAAM  TPEYTroJIbHWKA,  peliaTh
3aa4un Ha BBEIUHCIICHUC u
JI0Ka3aTeILCTBO, CBSI3aHHEIC c
dbopmynamu 1n (01160 (S5 u
teopemoit [Tudaropa
19 | Onpenenenue IMOJOOHBIX OOBACHATHIIOHSATHE 1,57
TPEYTOJILHIKOB TIPOTIOPITMOHATEHOCTH OTPE3KOB;
[Tpu3Haku o 00us dhopmMyIHpoBaTh OTIpE/ICIICHHS
TPEYTOJbHUKOB ITOJOOHBIX TPEYTOJLHUKOB u
KontpoabsHas pabora Ne 3 ko3 dunreHTa O 00MSI;
[Ipumenenue  momobusi K dhopMyIHpoOBaTh n JIOKa3bIBaTh

JIOKA3aTelIbCTBY TEOpEM U
pelieHus 3a1a4y

CooTHomeHus MEXKY
CTOPOHaMH U yriamu
IPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

KontponbHas pabota Ne 4

TEOpeMbl: 00 OTHOIICHUU ILJIOIIAICH
10,TOOHBIX TPEYTOJIHHUKOB,O
NpHU3HAKaX MOA00HS TPEYyrOJIbHUKOB, O
CpeIHCH  JIMHUWUTPEYTOJbHHKA, O
NIEPECEUCHUH MeIUaH TPEYroJbHUKA, O
IPOMOPIIMOHATILHBIX ~ OTpe3Kax B
IPSIMOYTOJIBHOM TPEYTrOJbHUKE;
OOBSICHATH, YTO TAaKOE METOJ HOI00us
B 3aJayax Ha  IOCTPOCHHE, W
NPUBOIUTH  TPUMEPHl  MTPUMCHCHHUS
9TOT0 METOJa; OOBICHATH, KaK MOXHO
UCIIOJIb30BaTh CBOWCTBA  IOJOOHBIX
TPEYTOJBbHUKOB B  H3MEPHTEILHBIX
paboTax Ha MECTHOCTH;00BSICHITh, KaK

16




LIEHTPAJILHOIO yIJjla U I'PaJyCHON MEPBI
YT OKPYXKHOCTU; (OPMYyIUPOBATH U
JIOKa3bIBaThb TEOPEMBI: O BIMCAHHOM

BBECTH  IOHATHE  MOAOOMS  AJiA
MTPOU3BOJIBHBIX ¢uryp;
dbopMyIMpoBaTh  ONpENECICHUS U
WUTIOCTPUPOBATh  TOHSATHS  CHUHYCA,
KOCHHYCa M TaHI€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TPEYTOJbHUKA;
BBIBOJIUTH OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO U
3HAQYeHUs1 CUHYyCa, KOCHUHyca W
TaHreHca g yraoB 30°, 45°, 60°;
pemarh  3aJayd,  CBSI3aHHBIE  C
nojoouemM TPEYTOJIbHUKOB, JUISt
BBIYUCIICHUS 3HAYCHUHN
TPUTOHOMETPUUECKUX byHKINN
UCIIO0JIb30BaTh KOMIIBIOTEPHBIE
POrpaMMBbl
17 | KacarenbHasi K OKpYXKHOCTHU 3 Hccnenosath B3aMMHOE 2,5, 7
[lenTpanpHBle W BIHCaHHBIE | 4 | PaCIOJIOKEHUE NPSAMOU U OKPYKHOCTH;
YTJIbI dbopmynHpoBaTh ompeiesieHue
2 YerbIpe 3aMeUaTeNIbHBIC TOYKK | 3 | KacaTeJIbHOM K OKPY>KHOCTH;
% TPEYTrOJbHUKA bopMyIMpoBaThH u JTIOKa3bIBaTh
; Brmcannas wu  onucanHas | 4 | TEOPEMBL: O CBOﬁCTBeFacaTCHBHOﬁ, 0
E OKPY>KHOCTH IMPHU3HAKEC KacCaTCJIbHOMU, 00 OTPE3Kax
< Perenue 3a1a4 2 | KacaTenbHBIX, TPOBEAEHHBIX U3 OJIHOU
° Kontponbnas pabota Ne 5 1 |Toukn;  (HOpPMYIHMPOBATH  IIOHSTHS

17




yriie, 0 IMPOU3BCACHUU OTPC3KOB

MePEeCEKAIOIINUXCS XOpI;
bopMyIMpoBaThH u JTIOKa3bIBATh
TEOPEMBI, CBSI3aHHBIC C
3amMevaTeIbHbIMU TOYKaMU

TPEYroJIbHUKa: 0 OMCCEeKTpHCce yria H,
KaKk  CIEACTBHE, O  IEpecedeHuu
OHCCEKTPUC TPEYTOJIbHUKA; 0
CEepEeIMHHOM  TMEpPHEHAMKYSIpe K
OTpPEe3Ky M, Kak CIEICTBHE, O

IIEPECECYEHNN CepeaMHHBIX
MEPIICHIUKYJISIPOB K CTOpOHaM
TPEYrOJIbHUKA;, O MEPECEYECHUH BBICOT
TPEYTOJbHUKA; bopMyIUpOBAThH

ONPENEIEHUS] OKPYKHOCTEH, BIIMCAH-
HOM B MHOI'OYIOJIBHHMK W OITMCAaHHOU
OKOJIO MHOTOYTOJIbHUKA;
dbopmynHpoBaTh u JTIOKa3bIBaTh
TEOpPEMBI: 00 OKPY>KHOCTHU, BIIMCAHHOU
B TPEYrojbHUK; 00 OKPYXHOCTH,
ONMCAaHHOM OKOJIO TPEYrOJbHUKA; O

CBOMICTBE CTOpPOH OIMCAHHOTO
YEeTBIPEXYTOJIbHUKA,; 0 CBOWCTBE
YTIIOB BIIMCAHHOT'O
YETBIPEXYTOJIBHUKA; PEIIaTh 3a/1a4d Ha
BBIYMCIICHNUE, JI0Ka3aTEIbCTBO "
IIOCTPOEHHUE, CBSI3aHHBIC c
OKPY’KHOCTBIO, BIIMCAHHBIMU WU

18




OMMCAaHHBIMU  TPEYTrOJIbHUKAMU "
YETBIPEXYTOJbHUKAMH;  HCCIEI0BAThH
CBOMCTBa KOHGUTYpaIUi, CBI3aHHBIX C
OKPY’KHOCTBIO, c MTOMOIIBIO
KOMITBIOTEPHBIX NPOTPaMM

IHoBTOpenue. Pemienne 3agau

9 kJacc
8 | [loHsTue BekTOpa @opMynUpOBaTh OINPEIEICHUS U 1,57
CrmoxeHne W BbIYMTAHUE WUTIOCTPUPOBATh TOHSTUA BEKTOPA,
BEKTOPOB €ro JJIMHBI, KOJUIMHEAPHBIX U PaBHBIX
— YMHOXKEHHE  BEKTOpa  Ha BEKTOPOB; MOTHUBHUPOBATb BBEJICHUE
é yucio. [I[pumMeHeHne BEKTOpoB MOHATUM W JEHUCTBUM, CBSI3aHHBIX C
> K PEIICHUIO 3aJ1a4 BEKTOpaMH, COOTBETCTBYIOIIUMU
2 MpUMepaMH,  OTHOCSIIMMUCS K
(U3NYECKUM BEKTOPHBIM BEJIMUUHAM;
MPUMEHSTh BEKTOPhl U JIEUCTBUS Haj
HUMHM TIPU PEIICHUU TeOMETPUUYECKUX
3aj1a4
10 | KoopaunHaTel BEKTOpa OOBSICHATL W WUIIOCTPUPOBATH 2,57

[Ipocreimue 3a7a4u B MOHATUS  NPAMOYTOJBbHOW  CHUCTEMBI
e KOOpAMHATaX KOOpDAMHAT, KOOpJAUHAT TOYKH U
s E VYpaBHEeHUS OKPY>KHOCTH H KOODAMHAT BEKTOpa; BBIBOJUTH W
S =4 IPSIMOM UCIIOJB30BaTh MPU PEIICHUU 3aaad
= S Pemienue 3anau dbopMyBl  KOOPAMHAT  CEPEAWHBI
= KOHTPQJIBHa;{ paﬁoTa No 1 OTpE3Ka, AJIMHBI BEKTOpPA, PACCTOSHUS
MEXKJly JBYMSI TOYKaMH, YpaBHEHUS

OKPYXHOCTH U MPSMOU

19




IJIONAJb Kpyra

TEOpeMbl 00 OKPYKHOCTSIX, ONTUCAHHOM

o 11 | Cunyc, KocMHYC, TaHI€HC, DopMyIMpPOBATH U WILTKOCTPUPOBATH 1,57
= KOTAHT€HC yTJia ONpENENeHUs]  CHHyCa, KOCHHYCa,
E COOTHOLICHS MEKILY TaHIeHca U KoTaHTeHca yriioB ot 0 10
S CTOPOHAMH u yrIamMu 180°; BBIBOJUTH OCHOBHO€E
2 x TPEeyroJbHUKA TPUTOHOMETPHUECKOE TOXKIECTBO W
= §- CkansipHoe IpOU3BE/ICHNE (bopmyer HPUBCICHNA,
E > BEKTOPOB bopMyIHpPOBATH u JTIOKa3bIBATh
s 2 PerneHue 3a1a4 TEOpPEMbl CHHYCOB M  KOCHHYCOB,
> 2 KonrponbsHas padora Ne 2 NpUMEHATE  MX  TIpu  PCLICHIH
= = TPEYTOJIbHUKOB;  OOBSACHATH,  KakK
§ 58 UCITOJIB3YIOTCSI  TPUTOHOMETPUUYECKHE
g ;g dbopMysIbl B M3MEPUTENBHBIX paboTax
&g Ha MEeCTHOCTH;(hOpPMYIUPOBATH
E : OTIPEJICNICHHS yIia MEXIy BEKTOpaMu
> O HCKAJIIPHOTO TPOU3BEJICHUSI BEKTOPOB;
; z. BBIBOJUTH bopMyITyCKaISIPHOTO
S f:': MPOU3BEICHUSI  4Yepe3  KOOPIUHATHI
= 5 BEKTOPOB;(hopMynupoBaTh u
= 000CHOBBIBATh yYTBEPKICHUE 0
E CBOMCTBAxX CKaJSIPHOTO TPOU3BEIACHUS;
= HCII0JIb30BAThH CKaJIIpHOE
S MIPOU3BEIICHUE BEKTOPOB MPHU PEIICHUN
O 3a/1a4
= P 12 | IIpaBubHbBIC DopMyIUpPOBATH ONPEJICIICHUE 2,57
s 2 - 5 MHOTOYTOJbHUKH MPaBUIILHOTO MHOTOYTOJIbHUKA;
E i = g 2 JmHa OKPY>KHOCTH 151 bopMyIMpOBaThH 51 JIOKa3bIBaTh
H g 5 %
§ =

Pemenue 3agau

OKOJIO IIPAaBHIIBHOT'O MHOT'OYI'OJIbHUKA

20




KontponbsHas pabora Ne 3

U BIUCAHHOW B HEro; BBIBOJIUTH U
UCII0JIb30BaTh bopmyIbl LTSt
BBIYHCIICHUS TUIOMIAAM  MPaBUIBHOTO
MHOTOYTOJIbHUKA, €ro CTOPOHBI U

panunyca BIIMCAHHOMN
OKPYKHOCTH;pEeIIaTh 3a7auun Ha
ITIOCTPOCHUE MPaBUIIBbHBIX
MHOTOYTOJIbHUKOB; OOBSICHATH
MOHATUSA  JUIMHBI  OKPY>)KHOCTH U
IO/ Kpyra; BBIBOJUTH

dbopMynbl 11 BBIYMCIICHUS JITUHBI
OKPYKHOCTH U JJIMHBI AYTH, TLIOLIAAN
Kpyra W IUIOIIAJH KPYrOBOIO CEKTOPa;
OpUMEHSATh  ATU  QOpMyJBI  TIpH
pEILICHUH 3a/1a4

JIBMsKeHMS

[loHsATHE NBUXKEHUS 3
[MapannensHplii TEepeHoc W | 3
TTOBOPOT

Pemenne 3amau 1
KontponbHas pabora Ne 4 1

OOBSICHATH, UTO TAKOE OTOOPAKEHUE
TUIOCKOCTH Ha ceOsii B KaKOM CiIydae

OHO Ha3bIBACTCS JBH)KCHUEM
IJIOCKOCTH;00BSICHATh,  YTO  TaKoE
oceBast CUMMETpHS,

IIEHTPATbHASICUMMETPHS,
napaJyieIbHBIA TIEPEHOC M IMOBOPOT;
00OCHOBBIBaTh, YTO 3THU OTOOpaXKEHUS
IJIOCKOCTH Ha ce0s SBIISIIOTCS
JIBIKCHHSIMH,  OOBSICHSATH,  KaKOBa
CBSI3b MEXIy JBWXKCHUSMU U
HAJIO)KCHUSIMU; WJLTIOCTPUPOBATH
OCHOBHBIE€ BHJBI JIBIDKCHHH, B TOM

1,5,7
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qucCjic € IIOMOIIBIO KOMIIBIOTCPHBIX

HavaJjibHbIe CBeJIeHHS U3 CTEpPeOMeTPHH

IpOrpaMm
MHororpaHHUKH 4 OOBACHATS, YTO Takoe 2,5, 7
Tena 151 MOBEPXHOCTH | 4 | MHOTOI'PAaHHUK, ero IpaHy,
BpalCHUSA pEOpa,BEpIINHBI, UAaroOHaId, KaKou

MHOTOTPaHHUK Ha3bIBACTCS

BBIMMYKJIBIM, YTO Takoe N-yrojbHas
npu3Ma, €€ OCHOBAaHMS,00KOBbIE IPAHU
u OOKoBble pEOpa, Kakas MpU3Ma
Ha3bIBaeTCs  OpsIMOM M Kakas
HAKJOHHOH, 4YTO  TakKoe  BBICOTA
OpU3MBL, Kakas MpU3Ma Ha3bIBaeTCs

rapauieaenuIe10M 51 KaKou
napasuiesIenune;s Ha3bIBaETCS
MPSIMOYTOJIbHBIM;  (DOPMYITUPOBATh U
000CHOBBIBATh YTBEPKIACHUS 0
CBOMCTBE aroHajien
napajieienunesa W O  KBajpare
JaroHaau IPSIMOYTOJIBLHOTO
napajienenunena; OoOBIACHATh, 4YTO
TaKoe 00bEM MHOTOTPaHHHKA;
BBIBOJIUTh (C TOMOIIBIO TPHUHIUIIA
Kaganbepu) bopmyny 00bEMa

NPSIMOYTOJIBHOTO  TTapaJlIeNICITUIIC/Ia;
OOBSICHATh, KaKOW  MHOTOIPAaHHUK
HA3bIBACTCS TMUPAMUIOW, YTO TaKOE
OCHOBaHHE, BEpITUHA, OOKOBBIC I'PaHH,
O0okoBBIC pEOpa M BBHICOTA MUPAMUJIBI,
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KaKas nUpaMua Ha3bIBACTCS
IpaBWIBHOM, YTO Takoe amnodema
IPAaBWIBHOM NUPAaMU[bl, HPUBOAUTH
bopmyny 00bEma U PaMU/IbI;
OOBSICHATh, KaKOe€ TENO Ha3bIBACTCA
MWIMHIPOM, YTO TaKoe€ €ero och,
BBICOTA, OCHOBAaHHMS, paanuyc, OOKOBas
MOBEPXHOCTh, OOpa3ymoIne, pa3BEpPTKa
OOKOBOM MIOBEPXHOCTH, KaKUMU
dbopMynaMu BBIpaXaroTcsi O00BEM U
IoWaas  OOKOBOM  MOBEPXHOCTH
HWIMHAPA; OOBSICHATh, KakKoe TeJo
Ha3bIBACTCSI KOHYCOM, YTO TaKOE€ €ro
OCb, BBICOTa, OCHOBaHHE, OOKOBas
MOBEPXHOCTh, OOpa3ymollre, pa3BEpPTKa
O0okoBOM MOBEPXHOCTH, KaKuMU
dbopMmynamMu  BBIpaKAOTCS  O0BEM
KOHyca W IUlomagbs  OOKOBOM
MOBEPXHOCTH;  OOBSACHATH,  Kakas
MOBEPXHOCTh Ha3bIBaeTcsa cdepoil u
KaKoe TeJO HAa3bIBaeTCAd MIApOM, UYTO
Takoe paauyC U JUaAMETP cepbl
(mrapa), KaKAUMH bopmynamu
BBIpXAIOTCS 00BEM IIapa M IIIOMAIb
cdepbl; n300paxaTb M PACIO3HABATH
Ha PHUCYHKax npu3My,
napajuiesienunes1, TupamMuay, HAIHHID,
KOHYC, IlIap
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00 akcuomMax NVIAHUMETPHUH

N

IToBTOpenue. Pemenue 3agaq
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OCHOBHBIE HAIIPABJEHHUS BOCIIUTATEJIBHON
AEATEJBHOCTHA

I'paxk1anCcKOE BOCIIUTAHUE.

[Tatpuotrueckoe BocriuTanue U (GOPMUPOBAHUE POCCHICKOM
UJICHTUYHOCTHU.

JIyXOBHO€ M HPAaBCTBEHHOE BOCIIUTAHUE JIETE HA OCHOBE POCCUUCKUX
TpPaJULIMOHHBIX LIEHHOCTEH.

[IpuoOienue aeTeit K KyIbTypHOMY Haciaeauto (DcTeTuyeckoe
BOCIIUTAHHE).

[Tonynsapuzanus HaydyHbIX 3HaHUH cpeau aerer (LleHHocTH HaydyHOTO
MTO3HAHUSA).

®duznyeckoe BOCIUTaHuE U (GOPMHUPOBAHUE KYIbTYPhI 3J0POBBS.
TpynoBoe BocniuTanue u npodheccuoHaibHOE CaMOOTIPEIETICHHE.
DKOJIOTUYECKOE BOCTIUTAH
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YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPEJIMETA

1. TloropenoB A. B. I'eomerpus: 7-9 ki. / A. B. [loropenos. — M.: [IpocBemienue,
2011-2014.

2. T'yceB B. A. I'eometpust: nquaakt. Matepuainsl: 7 k1. / B. A. I'yces, A. U.
Mensuuk. — M.: IIpocsemienue, 2011-2014

3. T'yceB B. A. I'eometpust: nuaakt. Matepuansl: 8 k1. / B. A. I'yces, A. U.
Mensuuk. — M.: IIpocsemnienue, 2011-2014.

4. T'yceB B. A. I'eometpus: quaakt. matepuainsl: 9 ki1. / B. A. I'yces, A. N.
Mensuuk. — M.: [IpocBemenue, 2011-2014.

5. Koxos B. . I'eomeTtpust, 7-9: ku. nus yaurtens / B. U. Koxos, I'. 1.
Kaprameésa, JI. b. KpaiineBa. — M.: I[Ipocsemenue, 2011

JleMOHCTPALITHOHHBIE YUeOHbIE TOCOOUSA
1. TaGmuukl o reoMeTpuu Jyis 7-9 kinaccoB

JKPaHHO-3BYKOBbIE NOCO0UA

Huck Kupunna u Medoaust «Ypoku reomeTpun 7 Kiaacc»

Huck Kupuina u Medonusa «Ypoku reoMeTpun 8 KIace

Huck Kupunna u Medoaus «Ypoku reometpun 9 xiaacc»

Huck «Matematuka. SIHBapb», n3narenbcTBo «llepBoe ceHTAOPs».

Huck «Matematuka. @eBpanby, n3narenbcTBo «llepBoe ceHTIOps».

Huck «Matematuka. MapT», u3natensctBo «llepBoe ceHTaOps».

Huck Kupunna u Medoaus «Penetutop no MmaTeMaTUKI

Juck «Marematuka 5-11 kmaccsl. [Ipaktukym»

Juck «VHTepakTHBHAsE MaTeMaTwka 5-9 Kiacchl» SJIEKTPOHHOE YyueOHOoe

nocooue.

10.Juck «OTKpBITas MaTEMaTHKa, CTEPEOMETPHSI.

11.luck «MatemMatudyeckue OTIOAB, u3AaTeabcTBO PAH Maremarmaeckuit
VHCTHUTYT.

12. JIuck «OnemeHTapHast MaTeMaTHKay.

13.luck Kupumna u Medoaus «Marematuka. [Inanumerpusi»

14. Tuck «Marematuka. Penieturop»

15. Tuck «KuBast reoMeTpus»

oCcoNOOR~ODE

TexHuveckue cpeacTsa 00y4eHust
1. MynbTUMEANITHBII KOMIBIOTEP
2. Kamepa
3. Ipunrep
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4. MynbTUMEIHAIpPOEKTOP
5. NuTepakTuBHAs TOCKA

COI''TACOBAHO.
ITpoTokoa 3acenanuss METOIUYECKOTO

oowequHeHust yuuteneit ot 30.08.2023r.

Nel

PykoBoautens [IIMO
C.D. babaeBa

COI''TACOBAHO.

3amecTuTenb qupekropa no YBP
H.II. Ilo3nnasikoBa

«30» asrycra 2023 roaa
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