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1. llosicuuTeILHAS 3aNIHCKA

Pabouas mporpamma kKypca reomeTpuu 9 Kkiiacca cocTaBieHa B COOTBETCTBUM C TpeOOBaHUSIMU
®denepallbHOTO TOCYAAPCTBEHHOIO 00pa30BaTENIbHOIO CTaHJapTa BTOPOTO MOKOJEHUS OCHOBHOIO
obmero oOpa3zoBanusi, mporpammsel 001meodpazopatenbHbx 3aBeaeHuit ((EOMETPUA 7 - 9 knaccwr /
bypmuctpoBa. M «Ilpocsemienne» 2018 Apropckoii nporpammsl JI.C.Atanacan I'eomerpus 7-9) ,
yueOHpiM iaHoM MBOY VYxonosckoil cpemHedd mkonsl Ha 2023-2024 yueOubiit roa. IIporpamma
KOHKPETU3UPYET COJCpKAaHHWE TMPEeIMETHBIX TeM 00pa30BaTelbHOrO CTaHAapTa U  IOKa3bIBAaeT
pacripeieieHue y4eOHbIX YacoB 110 pa3zenam
Kypc paccuntan Ha 68 uacos (2 uaca 6 neodenio).

Lesaun u 3a1aun Kypca reomeTpum

v ghopmuposarue NpeACTaBIEHUN O MATEMATUKE KaK YHUBEPCAIBHOM S3BIKE HAYKH, CPEJCTBE
MOJICIIMPOBAHUS SIBICHUH M MPOIECCOB, 00 UACIX U METOJaX MAaTEeMATHKU;

v’ pazéumue TOrMYECKOr0 MBIILIEHHS, TIPOCTPAHCTBEHHOIO BOOOPaKEHHSI, aJITOPUTMUYECKOM
KYJbTYpPbl, KpUTHYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOIMMOM IS TajTbHEHIIIEro 00ydeHus
B CpEIHEN ILIKOJIE;

v oeénadenue MaTEMATUUECKMMU 3HAHUSAMU ¥ YMEHUAMU, HEOOXOIUMBIMU B TIOBCEAHEBHOM
KHU3HU, 711 U3yYEHUs MIKOJIbHBIX €CTECTBEHHO-HAYYHBIX JUCITUILIMH Ha 0A30BOM YPOBHE;

v gocnumanue cpeCTBAMU MaTEMATUKHU KYJIbTYpPbl TMYHOCTH, IOHUMAHUS 3HAUNMOCTH
MAaTEMaTUKU U1l HAYYHO-TEXHUYECKOIO MPOrPECCA, OTHOLIEHUS K MaTEMaTUKE KaK K YaCTH
001I1e9YeIOBeUeCKOM KYJIbTYPhl Yepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS MAaTEMATHKH,
3BOIIONIMEN MaTEMaTHIECKUX Uaen

2. Ilmanmpyemble pe3yabTaThbl 0CBOCHHUSI Y1eOHOI0 NpeaMeTa

1) /InyHOCTHBIE pe3yabTAThI OCBOEHHUS MPOTrPAMMBI:

UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHs B NPAKTUYECKOH NEATEIHLHOCTH U TOBCEIHEBHOU
KU3HU I8 MOJCIUPOBAHMS MPAKTUYECKUX CHUTyallUd M HCCIEOBaHUS IMOCTPOEHHBIX MOJeENel C
HCII0JIb30BaHUEM arIapaTa reoOMETpUn

(dbopMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTU U CIIOCOOHOCTH OOYYarOIIUXCS K
CaMOpa3BUTHUI0O M CaMOOOPA30BAaHHMIO HA OCHOBE MOTHBAlMM K OOYYCHHIO M TIO3HAHUIO, BBIOOPY
nanpHelmero oOpa3oBaHWs Ha 0a3e OPUEHTHUPOBKHM B MHpe mnpodeccuid u mpodhecCHOHaTbHBIX
NPEANOYTeHUH, 0CO3HAHHOMY MOCTPOCHHUIO WHAMBUIYaIbHON 00pa3oBaTeIbHON TPAEKTOPUHU C yUETOM
YCTOWYMBBIX TTO3HABATEIBHBIX HHTEPECOB

(dbopmMHpOBaHKE LETOCTHOIO MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU ¥ 00IIeCTBEHHOM MPaKTUKU

¢dbopmMHpoBaHHE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIEHUH M COTPYAHUYECTBE CO CBEPCTHUKAMM,
CTapUIMMH M MIIQJIIMMU B 00pa30BaTeIbHOW, OOLIECTBEHHO IMOJIE3HOM, Y4eOHO-HCCIeA0BATEIbCKOM,
TBOPUYECKOH U IPYrMX BUOAX AESITEIbHOCTH

yMEHHE SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIU B YCTHOM U MUCbMEHHOW peuu, IOHUMATh CMBICT
IIOCTABJIEHHOM 3a/1auM, BHICTPAauBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI
KPUTUYHOCTh MBILUICHHS, YMEHHE Paclo3HaBaTh JOTHYECKH HEKOPPEKTHBIE BBHICKA3bIBAHUSA, OTINYATh
TUIIOTE3Y OT (haKTa

KpEaTUBHOCTb MBIIIJICHHUS,, UHULIUATUBY, HAXOIYMBOCTh, AaKTUBHOCTh MPU PELICHUU T€OMETPUUYECKUX
3a1a4

yMEHHE KOHTPOJIUPOBATh MPOLECC U Pe3yIbTaT y4eOHOI MaTeMaTH4YeCKON AesITeNbHOCTH

CIOCOOHOCTh K OMOIMOHAIBHOMY BOCHPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3a/1ay, pELICHHUH,
paccyXIeHuit

2) MeranpeaMeTHbIe pPe3yJIbTATHI OCBOEHHMSI OCHOBHOM MPOrpaMMbl NPeCTABJIEHbI B
COOTBETCTBHHY € MOATPYNIAaMH YHUBEPCAJIbHBIX Y4eOHBIX el CTBHIl
1



MesknpeaMeTHbie IOHATHSA
B 9 xnacce Ha ypokax reoMeTpuH, Kak U Ha BCEeX NpenMeTax, OyJIeT MpojaoJDKeHa paboTa Mo
Pa3sBUTHIO OCHOB YHTATEIbCKOH KoMmereHuHMH. O0ydarouyecs OBIaJCIOT YTEHUEM KaK CpPEICTBOM
OCYIIECTBIICHHSI CBOMX JalbHEHIIMX IIJIAHOB: TMPOJOJDKEHHs 0Opa3oBaHUS W caMooOpa3oBaHUS,
OCO3HAHHOTO INTAHUPOBAHUS CBOETO aKTYaJIbHOTO U IIEPCIEKTUBHOIO KPyra YTEHUSI.

[Tpu u3yueHun reoMeTpuu 00yyaroluecs: YCOBEPUICHCTBYIOT IPUOOPETEHHbIE HABBIKH PaloThI €
uHpopmanueii u mnonoiHAT uX. OHM cMOryT paboTraTh C TEKCTaMH, NpeoOpa3oBbIBATH U
MHTEPIPETUPOBATH COAECPKAIIYIOCA B HUX HH(OPMAIINIO, B TOM UHUCIIE:

* CUCTEMaTH3UpPOBaTh, COINOCTABIATh, AHAIM3MPOBATh, 0000mATH W  WHTEPIPETHPOBATH
WH(pOpMAIIHIO, COAEPIKAITYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIIEJISITh IJVIABHYIO M M30BITOYHYIO HMH(OPMAIMIO, BBIIOJIHATH CMBICIOBOE CBEPTHIBAHHE
BBIJICJICHHBIX (DAKTOB, MBICIICH; IPEICTABIATH HHPOPMAIIUIO B CXKATOM CIIOBECHOM (hopMe (B BUJE IJIaHA
WJIU T€3WCOB) M B HATJISTHO-CUMBOJIMUECKOW (hopMme (B BHe TaOIHI], rpa)UIECKUX CXEM U JUArPaMM,
KapT MOHATUH — KOHIIENITYyaJIbHBIX JUarpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aMOJIHATh U JOIOJHATH TaOJIMIIbI, CXEMBbI, AMArPaMMBbl, TEKCTHI.

B xoxme wu3ydeHuss reoMeTpuu OOyYaloOIIUMECs YCOBEPIIEHCTBYIOT ONBIT MNPOEKTHOM
NesiITeILHOCTH KAk  0co0oil  ¢opMbl  yueOHOW  paboThl, CIOCOOCTBYIOUIEH  BOCHUTAHUIO
CaMOCTOSITENTbHOCTH, HHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTUBAIMH U 3()()EKTUBHOCTH
y4eOHOH NesATEeIbHOCTH; B X0JI€ PeaTM3al[ii UCXOIHOTO 3aMbIC/Ia Ha MPAKTUYECKOM YPOBHE OBJIAJCIOT
YMEHUEM BbIOMpPATh aJeKBAaTHBIC CTOSIICH 3ajaue CpelCTBa, NPUHUMATh PEIICHUS, B TOM YHUCIE U B
CUTyallUsX HeonpeaeraeHHOCTH. OHM NOIy4aT BO3MOXHOCTh Pa3BUTh CIOCOOHOCTh K pPa3pabOTKe
HECKOJIbKUX BapUaHTOB PEIICHHUH, K MOMCKY HECTaHJAPTHBIX PELICHUH, MOUCKY U OCYIIECTBICHUIO
Haun0oJiee NPUEMIIEMOTO PEILIEHUS.

PerynsiTuBHblie:
onpedenamy 1eNb ACATEIbHOCTH Ha YPOKE C HOMOILBIO YUUTENS U CAMOCTOSATEINIBHO;
YYUTBCS COBMECTHO C YUUTENIEM OOHAPYKUBATh U (hOpMYIUPOBaAms yueOHY0 npooiemy;
YUUTBCS NIaHUposams y9eOHYIO JeITeIbHOCTh Ha YPOKE;
8bICKA3bIBAMb CBOIO BEPCHIO, MBITATHCS MpeIarath crnocod e€ mpoBepkH (Ha OCHOBE MPOTYKTHBHBIX
3a/IaHAi B YUEOHUKE);
paboTasi o MpeIoKEHHOMY IUIaHY, UCHOIb306amMb HEOOX0AUMBIE CpelcTBa (YUeOHUK, KOMIBIOTED H
WHCTPYMEHTHI);
onpeodensimy yCIEIIHOCTb BBITTOJIHEHHS CBOETO 3aJaHHs B JHAJIOTE C YUUTEIIEM.
CpenctBoM (popMHUPOBaHUS PETYIATUBHBIX IEHCTBUH CIyXaT TEXHOJIOTHs NMPOOJIEMHOro Juajgora Ha
JTane M3y4yeHHs HOBOTO MaTepuana M TEXHOJOTHS OICHMBAHUS O0pa30BATENbHBIX JOCTHXKCHHUN
(YueOHBIX yCTIEXOB).
Ilo3HaBaTenbHBIE:
OPHEHTUPOBATbCSI B CBOCH CHUCTEME 3HAHUU: NOHUMAmb, YTO HY>KHA JONOJIHUTENbHAsT MHpOpMaLus
(3HaHMA) 171 pereHus yueOHOH 3a1auM B OJIUH 111ar;
denams MPEIBAPUTETBHBIN 0mOOop NCTOYHUKOB WH(OPMAITUHU JTsl pelieHus: yaeOHOH 3a1a4;
N00BIBaTh HOBBIC 3HAHUS: HAX0OUMb HEOOXOAMMYIO HH(pOpMAIMIO, KaKk B ydeOHHKE, Tak M B
IIPEUIOKEHHBIX YUUTENIEM CIOBapsIX, CIIPaBOYHUKAX U UHTEPHET-pecypcax;
N00BIBaTh HOBBIE 3HAHUS: U361eKamb UHPOPMALIMIO, MPEJCTAaBICHHYI0 B pa3HbIX (opMax (TEKCT,
TabaMIa, CXeMa, WIUTFOCTPAIHS U JIp.);
nepepadaTbIBaTh MOJTyYCHHYIO UH(pOPMALIHIO. Hab00ams u
oenams CaMOCTOATENbHBIE 6861600b1. CpeICTBOM (DOPMUPOBAHMS TO3HABATENBHBIX ACHCTBUM CIIyKUT
y4eOHbII MaTepuasl M 3aJaHus yd4eOHMKa, OOCCIeYMBAIOIIUE IEPBYIO JIMHUIO Pa3BUTUS — yMEHHE
OOBSCHSITH MUD.
KommyHukaTuBHbIC:
JOHOCUTh CBOIO TMO3ULMIO 10 APYTHX: 0)opmisimb CBOIO MBICIb B YCTHOH M HHCbMEHHOW peud (Ha
YPOBHE MPEIOKEHUS HIIH HEOOIBIIOTO TEKCTA);
CIIyLIaTh U IOHUMATh peusb Opy2ux;
BBIPA3UTEIILHO YUmMams 1 nepecKazvléams TEKCT;
gcmynams B Oecelly Ha YPOKE U B KU3HU;



COBMECTHO 002068apu6amucs O MpaBuiIaX OOIIEHUS U TOBEIEHHS B LIKOJIE U CIIE0BATh UM;

YUUTBCS 66IN0IHAMYb PA3IUYHbBIE POJIH B TPYIIIE (JUAEPA, HCTIOTHUTENS, KPUTHKA).

CpenctBoM (GpopMHpPOBaHUS KOMMYHUKATUBHBIX JEHCTBUH CIIy’KaT TEXHOJIOTUS MPOOIEMHOrO Ananora
(moOy>kaaromuii U MOIBOASALINMA TUAJIOT), TEXHOJIOTHS NMPOJYKTUBHOTO YTCHHUS M OpraHu3aus padboTsl
B MaJIbIX IPYyIIIax.

3) lIpeameTHBIE pe3yJbTATHI OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl
BBIHyCKHI/IK HAYYUTCA (,Z[.HSI HUCITIOJIB30BaHUA B HOBCGI[HCBHOﬁ KHU3HHU U OGGCHG‘-ICHI/IH BO3MOXHOCTH
YCIENTHOTO MPOI0JDKEHUS 00pa30oBaHus Ha 0a30BOM YPOBHE)
I'eomeTpuuyeckue purypbl
OnepupoBath Ha 6a30BOM ypOBHE MOHATUIMU F€OMETPUUYECKUX QUTYD;
U3BIIEKaTh HH(OPMAIIMIO O TEOMETPUUECKUX (PUTypax, MPEeICTaBICHHYIO HA YepTeXax B SBHOM BHJIE;
MPUMEHSTh JJIs pEelIeHUs 33Jad reoMeTphueckue (akThl, €CIU YCIOBUS WX NMPUMEHEHHUs 3aJaHbl B
ABHOH (opme;
pelaTh 3aa4l Ha HaX0K/IEHHE TeOMETPUYECKUX BEJTMYHH M0 00pa3liaM WK aJrOpUTMaM.

B noBcenHeBHOM JKM3HM U NIPH U3YYCeHUH APYTHUX NPeAMETOB:

HCIIOJIb30BaTh CBOMCTBA reOMETPHUICCKUX (bI/Il"yp IJi1 pCIICHHA THIIOBBIX 3ajJiad, BO3HHUKAKOIIUX B
CUTyalusax MMOBCEAHEBHOM JKHU3HHU, 3a1a4 IMTPAKTUICCKOr'0 COACPKAHUA.

I/I3Mepeﬂl/lﬂ U BBIYUCJICHUSA

BbINOIHATE U3MEPEHUE JUIMH, PACCTOSHUMN, BEJIUYMH YIJIOB, C IOMOILIBIO HMHCTPYMEHTOB JUIsl U3MEPEHUN
JUIVH U YTJIOB;

OPUMEHATh (QOPMYJBI TMEpPUMETpa, IUIOMAAXM M o0beMa, IUIOMAAM TOBEPXHOCTH OTHENbHBIX
MHOTOTPaHHUKOB MPY BbIUMCICHUSIX, KOTJa BCE JaHHBIE HUMEIOTCS B YCIIOBUHY;

npuMeHsATh TeopeMy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHUE COOTHOLICHUS JJIsi BBIYMCIICHUS JIJIHH,
pacCTOSAHUH, TJIOIMIAACH B TPOCTEUIINX CITydasiX.

B noBcenHeBHOM JKM3HM U IPH U3YYEeHUH APYTHX NPeAMETOB:

BBIYHCIIATh PACCTOSIHMS HAa MECTHOCTH B CTaHJAPTHBIX CUTyalUsX, IUIOMAAHA B MPOCTEUINNX CIIydasx,
NPUMEHATH (POPMYIIBI B TPOCTEUIIIMX CUTYalUsAX B TOBCEIHEBHOM KU3HU.

I'eomeTpuyeckne nmpeodpazoBaHus
e Crpouts Gpurypy, CAMMETPUYHYIO JaHHON (UTYpEe OTHOCUTEIHHO OCH U TOUYKHU.
B noBcenHeBHOI KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

pacro3HaBaTh JBH)KEHUE OOBEKTOB B OKPYKAIOLIEM MUPE;
pacro3HaBaTh CHMMETPHUYHBIC (PUTYPHI B OKPY>KaIOLIEM MUpE.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

OmnepupoBath Ha 06a30BOM ypOBHE MOHATHUSMH BEKTOp, CyMMa BEKTOPOB, IPOHM3BEACHUE BEKTOpa Ha
YHCII0, KOOPAUHATHI HA TNIOCKOCTH;
OTpeNeNIATh MPUOTMKEHHO KOOPAWHATHI TOUKH IO €€ U300paKEeHUI0 Ha KOOPAMHATHON TNIOCKOCTH.

B noBceaHeBHOI KM3HHM U NIPH U3YYEeHUH APYTUX NPeAMETOB:

HCIOJIb30BATh BCKTOPLI IJId PCIICHUA HpOCTeI\/'II_HI/IX 3aa4 Ha onpeACIICHUC CKOPOCTU OTHOCHUTCIBLHOI'O
JABHKCHUSI.

HcrTopusa MmaTeMaTuKHU

OnuceiBaTh OTACIIBHBIC BBINAIOIINECS PE3YJIBTAThI, IMOJIYYEHHBIE B XOJIC PA3BUTUSA MATEMAaTUKH Kak
HayKH;

3HATh IIPUMEPBl MAaTEMaTHUYECKUX OTKPBITHMA U MX aBTOPOB, B CBSA3M C OT€YECTBCHHOM M BCEMHPHOU
HUCTOPUEH;

IIOHMMATh POJIb MATEMATHUKH B pa3BuTun Poccun.

MeToabl MATEMATHKH

e BpiOupaTh MOAXOASIIMN HM3YyYEHHBIA METOJ IJS PEHICHUS W3YYCHHBIX THUIIOB MaTEeMaTHYEeCKHX
3azady;

e [IpuBOoaAHUTH IPUMEPHI MATEMATHYECKUX 3AKOHOMEPHOCTEHN B OKPYKAIOIEH AEHCTBUTEIBLHOCTH U
MPOU3BCACHUAX UCKYCCTBA.

¢ BhIMyCKHUK HOXYYUT BO3MOXKHOCTb HAyYUThCs (JUIs1 0O6ecrieueH st BO3MOKHOCTH YCHEIIHOTO
MPOJIOJKEHHS 00pa30BaHUs Ha 0A30BOM U YTITyOJIEHHOM YPOBHSIX)

I'eomeTpnuyeckue purypbl A

OnepupoBarh MOHATUSIMHU T'€OMETPUUECKUX (DUTYD;



e  W3BIIEKaTh, UHTEPIPETHPOBATH U MPEOOPA30BBIBATE HHOOPMAIIHMIO O TE€OMETPHUECKUX durypax,
MPEJICTABICHHYIO Ha YePTEIKAX;

e  TPUMEHSTHh FEOMETPUYCCKUE (PAKTHI JJIS PEIICHUS 3a/1a4, B TOM YUCIIe,  IMPEAINOJIAralonIinX HECKOIBKO
[IaroB pCIICHU,

e (opMyIHpPOBATH B IPOCTEHIINX CIyYasiX CBOHCTBA U MPU3HAKU UTYD;

° AOKa3bIBATh TCOMCTPUUCCKUC YTBCPKACHUA,

e  BIAJCTh CTAaHAAPTHOM KJacCU(DHUKAIIUEH TIIIOCKUX PUTYP (TPEYrOIbHUKOB U YETHIPEXYTOJIbHUKOB).

B noBceHeBHOI KM3HU U NPH U3YYEHUH APYTUX MPeIMETOB:

e  HCHOJB30BAaTh CBOWCTBA T€OMETPUYECKHUX (DHUTYp JUIS pelIeHHs 3ahad MPaKTHUYECKOTO XapakTepa U
3a1a4 U3 CMCXKHBIX JUCIIHUIIIINH.

H3mepenusi M BbIYUCIEHHUA

e OmepupoBaTh NpeICTaBICHUSAMH O JJIMHE, IUIONMaaN, 00beMe Kak BenuunHaMu. [IpuMeHsTs Teopemy
[Mudaropa, popmynsl miomany, o0beMa NpU PELUICHWHM MHOTOIIATOBBIX 337134, B KOTOPHIX HE Bce
JaHHBIC TIPEJCTABICHBI SBHO, a TPeOYIOT BBIYKMCICHHUH, ONMEpupoBaTh 0ojiee MIMPOKUM KOIHIECTBOM
dbopMys ATMHBL, TUIOMIAIH, 00beMa, BEIYUCIATh XapaKTePUCTHKN KOMOUHAIMM GUryp (OKpy>KHOCTEH U
MHOTOYTOJIFHHKOB) BBIUUCIISTH DPACCTOSIHUS MEXIy GHUrypaMu, HMPUMEHATh TPUTOHOMETPHUYECKHE
dbopMynbl UIS BBIYMCICHUH B 0o0Jiee CIOXHBIX CIIy4asx, MPOBOIAMTH BBIYMCICHHUS Ha OCHOBE
PaBHOBEIMKOCTH M PABHOCOCTABJICHHOCTH;

e  IPOBOJUTH MPOCTHIEC BBIYUCICHHUS HA OObEMHBIX TEJNaxX;

e  (opMyIHpOBaTh 33JaUM HA BEIYUCIICHHUE JUINH, IJIOMIACH 1 00BEMOB H pelaTh UX.

B noBce1HeBHOI KU3HU M NIPH U3YYEeHUH APYTUX NPEIMETOB:

e  TIPOBOJUTDH BHIYUCIICHUS HA MECTHOCTH;
e  MPHUMEHATH (OPMYJIBI TPU BBIYUCICHHUSIX B CMEXKHBIX Y4YeOHBIX TIpeAMeTax, B OKpY’Kalouen
JNIENUCTBUTEILHOCTH.

I'eomeTpuueckue nocTpoeHus

e U3obOpaxars reomMerpuyeckue GUrypsl o TEKCTOBOMY U CHMBOJIBHOMY OIHCAaHHUIO;

e CBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECTIOKHBIX CITy4dasX,

° BBIIIOJHATL MOCTPOCHUSA TPCYTrOJIbHUKOB, MPHUMCHATH OTACIBHBIC MCTO/bI HOCTpOGHI/Iﬁ OUPKYJICM U
JIMHENKOW U MPOBOJIUTH MPOCTEUIIINE UCCIETOBAHMS YUCIIa PEIICHUH;

e K300paxkaTh TUIOBBIC MJIOCKHE (HUTYPHI U O0BEMHBIE Tea C MOMOIIBI0 MPOCTEUIINX KOMIBIOTEPHBIX
MHCTPYMEHTOB.

B noBcenHeBHOI KU3HN U IPH M3YYEHUH JAPYTUX NMPeIMETOB:

e BBINOJIHATH MPOCTEHIIINE TOCTPOCHHSI HA MECTHOCTH, HEOOXOAUMBIE B pealbHON KU3HU;

e  OLIGHUBATH Pa3MEPHI PEATbHBIX 0OBEKTOB OKPYKAIOIIETO MHUPA.

IIpeoOpa3oBanus

e OmnepupoBaThb NOHATHUEM JBWXXEHHMsS M NpeoOpa3oBaHMs MHOJAOOMs, BIAAETh NpPUEMaMH IOCTPOECHHUS
¢buryp ¢ ucnoap30BaHUEM JIBUKCHUN M MpeoOpa3oBaHuil M0a00Us, MPUMEHATh MOJTYYESHHBIC 3HAHUS U
OIIBIT IOCTPOEHUI B CMEKHBIX IIPEAMETAX U B PEATIbHBIX CUTyalUsAX OKPYKAKOLIETO MUPA;

e cTpouTh QUTYpYy, TOJOOHYIO JaHHOMU, MOJIB30BATHCS CBOMCTBAMH MOM00US NIl 00OCHOBAaHUS CBOWCTB
uryp;

e  IPHUMEHATH CBOMCTBA JBMKEHUH /U1 IPOBEACHUS MPOCTEHITNX 000CHOBAaHUN CBOUCTB (QUTYP.

B noBceaHeBHOM KM3HH U NIPH U3YYECHUH APYTHX NPEAMETOB:

e  IPHUMEHATH CBOMCTBA JBMKEHUI U MPUMEHSTH OJ00HE [l HOCTPOCHUN U BHIYHCIICHUH.

BekTOopbl 1 KOOPAUHATHI HA MIOCKOCTH

e OnepupoBaTh NOHITUSIMU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, IPOM3BEIEHNE BEKTOpa Ha YHCIIO, YroJl
MEXy BEKTOpaMH, CKAJIIPHOE MPOU3BEJICHUE BEKTOPOB, KOOPAMHATHI HA TIUIOCKOCTH, KOOPAMHATHI
BEKTODA;

e  BBINOJHATH JEHCTBUS HAJl BEKTOpaMH (CIOKCHHE, BBIUMTAHUE, YMHOKEHHE Ha YHUCIO), BBIYHCIATH
CKaJISIpHOE MPOU3BEACHHE, ONpPENEATh B MPOCTEHIINX CIydasx yrol MeXAy BEKTOpaMH, BBITOJIHATH
pa3noKEeHUE BEKTOpa Ha COCTABJISIONINE, MPUMEHSTH IMOJYYCHHBIE 3HaHUS B (DU3HKE, TOJIH30BATHCS



(bopMyII0oli BBIYHMCICHUS PACCTOSHHUS MEXKIY TOYKAMH I10 HM3BECTHBIM KOOpIMHATAM, HCIIOIb30BaTh
ypaBHeHHs (UTYp Ul PELICHUs 3a71ay;

e  TPUMEHATH BEKTOPHI U KOOPMHATHI IS PEIICHHS T€OMETPUYECKHIX 3a/1a4 Ha BBIYKMCICHUE JUTUH, YTIIOB.

B noBcegHeBHOI KU3HM ¥ IPU U3YYEHHUH IPYTUX MPeAMETOB:

e  WCIIONB30BAThH MOHATHUS BEKTOPOB M KOOPAMHAT Ul PEIICHUs 3aaad 1o (u3uke, reorpaduu U Ipyrum
yueOHBIM MTpeIMETaM.

Hcropusa MmaTeMaTuKH

o XapakTepu3oBaTh BKJAJ BBIAAIOIIMXCS MAaTEMATHKOB B Pa3BUTHE MAaTEMAaTHMKH M WHBIX HAy4YHBIX
oOiacreii;

e  TIOHHMMAaTh POJIb MAaTEMAaTUKHU B pa3BuTuu Poccun.

Metoabl MAaTEMATHKH

° HCHOJ’IBByH N3YUCHHBIC MCTO/bI, IPOBOAUTH JOKA3aTCIILCTBO, BBIIIOJHATL OIIPOBCPIKCHUC,

e  BBIOMpPATh U3YUYEHHBIE METOJbI U UX KOMOMHAIIMHM ISl PEIICHUS MaTeMaTHUECKUX 3aj1ay;

e  HCMNOJNB30BaTh MATEMATHUUYECKUE 3HAHWUS [UIS ONUCAaHUS 3aKOHOMEPHOCTEH B  OKpYyKaromien
NEHCTBUTENBLHOCTH U TIPOU3BEICHUSX HCKYCCTBA;

e  IIPUMEHATH IPOCTEHIINE NPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IIpU
pelIeHnr MaTeMaTHYeCKUX 3ajau.
3. Copep:xkanusi yueOHOro nmpeamera

1. Bektopsl. MeToa KoOpAUHAT

[TonsTre BekTOpa. AOCONIOTHAas BEIMYMHA W HAmNpaBlIeHUE BEKTOpa. PaBEHCTBO BEKTOPOB.
CnoxxeHue ¥ BBIUMTAHHE BEKTOPOB. YMHOXEHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIO.
Konnuneapusie BekTophl. PaszioxkeHue BeKTopa Mo KOOPAMHATHBIM BekTOpaM. KoopauHaThl BEKTOpA.
[Ipocreiimume 3aaun B KOOpAUHATAX. Y PaBHEHUE OKPY>KHOCTH U TIPSIMOM.

OcHoBHas OCJb — HAYYUTb Y4YallUXCs BBIIMOJHATH HGﬁCTBHH Hal BCKTOpaMHM KakK
HaIpaBJIEHHBIMU OTpPE3KaMH, YTO Ba)XHO /Ji NPUMEHEHHS BEKTOPOB B (pHU3MKE; MO3HAKOMHUTH C
HCIIOJIB30BAHHUEM BCKTOPOB U MCTOZAa KOOPAWHAT MPHU PCUHICHUU 'COMCTPUYCCKUX 3a1a4.

BekTop ompenensercs Kak HampaBlIeHHbIN OTPE30K M JEWCTBUS HaJ BEKTOpaMHU BBOJATCS Tak,
KaK 3TO MPUHATO B PU3HKE, T. €. KaK JEHCTBUS C HAIPAaBICHHBIMU OTpe3kamMu. OCHOBHOE BHUMaHUE
JOJDKHO OBITh yJAENeHO BbIpaOOTKE YMEHMI BBIMOJHATH ONEpaluy HaJ BEKTOpaMmH (CKJIaJbIBaTh
BEKTOPBI 110 IIPaBWJIaM TPEYTOJIbHUKA U NTapajlIeIorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTH JBYX
JAHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHbIN MIPOU3BEICHHUIO JaHHOTO BEKTOPA Ha JAHHOE YHCIIO).

Ha nmpuMmepax moxa3pIBaercsi, Kak BEKTOPbI MOTYT NPUMEHATHCA K PELICHUIO T'€OMETPUYECKHUX
3anau. JlemoHctpupyercsa 3pPeKTUBHOCTD MpUMEHEHUs (OpMYIT sl KOOPAUHAT CepeauHbl OTpe3Ka,
pacCcTosAHUs MEXAYy JBYMs TOYKaMH, YPaBHEHHMH OKPYXHOCTM U HpPSMOM B KOHKPETHBIX
reOMETPUYECKHX 3aJayaX, TEM CaMbIM JaeTcs MpeicTaBiIeHUuEe 00 U3YyYEHUU FreOMeTpUUYECKUX GUryp
C IOMOUIBIO METO/IOB aNTreOpHhI.

1. CooTHolmIeHMSI MeXKAY CTOPOHAMM W YIJIaMH TpeyrojbHuka. CkajisipHoe Npou3BeleHUe
BEKTOpPOB

CuHyc, KOCMHYC M TaHI€HC yrila. TeopeMbl CHHYCOB M KOCHHYCOB. PellleHune TpeyrojbHUKOB.
CooTHOIIICHUST MEXKIy CTOPOHAMH M yTJIaMU TpeyrojbHuKa. CKaJsipHOE MPOU3BEICHNE BEKTOPOB U €0
HpI/IMeHeHI/IG B FGOMeTpI/I‘IeCKHX 3aga4dax.

OcHOBHas 1LeJb — Pa3BUTh YMEHHE ydYalIUXCS MPHUMEHSITh TPUTOHOMETPUUECKHN ammapar
IIpU PELIEHUN T€OMETPUIECKHX 3a7a4.

Cunyc um xocuHyc mwboro yraa oT 0° mgo 180° BBoOAsATCS C TMOMOIIBI EIUHUYHOU
MOJIyOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMbI CHHYCOB M KOCHHYCOB M BBIBOJUTCS elle oJHa (Gopmyia
TJIOIIAJAN TPEYroibHUKaA (MOJOBUHA MPOU3BEACHHUS JBYX CTOPOH HAa CHHYC yrila MEXAy HHUMH).
OTOT anmnapar IpUMEHSETCS K PELIEHUIO TPEYTrOJIbHUKOB.

CxansipHO€ MPOU3BEICHNE BEKTOPOB BBOJAUTCS KaK B (pusmke (Mpou3BeICHUE JUIMH BEKTOPOB Ha
KOCHHYC yria Mexay HHMH). PaccmaTpuBaroTCs CBOMCTBA CKaJISIPHOTO IPOU3BEICHUS U €ro
MPUMEHEHHE MTPU PEIICHUH TeOMETPUUYECKUX 3ajad.



OcHOBHOE BHUMaHHE CJeAyeT YAEIUTh BbIPAOOTKE MPOUYHBIX HABBIKOB B MPUMEHEHHUHU
TPUTOHOMETPUUYECKOTO ammapaTa Ipu pelIeHuU TeOMEeTPUYECKUX 3a1ay.
2. JliMHA OKPY:KHOCTH M IUIOIIAJAb Kpyra

[TpaBusibHBIE MHOTOYTOJBHUKN. OKPY>KHOCTH: ONMHMCAaHHAs OKOJIO MPaBUIBLHOIO MHOTOYTOJIbHHUKA
1 BIMCaHHAasA B HETO. HOCTpO@HI/Ie MMpaBUJILHBIX MHOTI'OYTI'OJIbHHUKOB. I[JII/IHa OKPY’KHOCTHU U TUIOIIAAb
KpyTa.

OcHoOBHasl 1€JIb — pacUIUPUTh 3HAHHME Y4YallUXCd O MHOIOYIOJBbHHKAX; PacCMOTPETh
MOHATUS JUIMHBI OKPYKHOCTHU M IUJIOIIAAM Kpyra u ¢GopMynbl A UX BblUMcieHUus B Hayane
TEeMBbI JIaeTCsl OINpeAesICHUE MPaBUIbHOIO MHOTOYIOJIbHUKA U PacCMaTPUBAIOTCS TEOPEMBI
06 OKPYKHOCTAX, OIMMCAaHHOM OKOJIO IIpaBUIBHOTI'O MHOI'OYTOJIbHUKA U BIIICAHHOMW B HETO.
C nomompl0 ONHCAaHHOW OKPYXXHOCTHU pPELIAIOTCS 3aJladyd O MOCTPOCHUU IMPAaBUIILHOTO
LIECTUYTOJIBHUKA U MPABUJIBHOI'O 2re-yTrojbHUKA, €CJIU JaH NPpaBUJIbHBIN II-yTOJIbHUK.

DopmyJibl, BEIpAXKAIOIIUE CTOPOHY MPAaBUIBHOTO MHOTOYTOJIbHHUKA U paJlyC BIHCAaHHOU
B HETro OKPYXHOCTHU 4Y€pe3 paguyC OIMCAHHON OKPY>XHOCTH, HCIIOJB3YIOTCS MPU BBIBOJE
(opMyn AaIUHBI OKPYXHOCTH U IUIOMIAAM Kpyra. BbeiBoa ommpaercsi Ha HWHTYUTHBHOC
MpeACTaBJIEHUE O Mpejdesie: MPU HEOTPaHNUYEHHOM YBEJIMYEHHUH YHCJIa CTOPOH MPaBUIBHOTO
MHOI'OYTr'OJIbHHUKA, BIIMCAHHOI'O B OKPY>KHOCTbL, €0 HNCpUMCTP CTPCMHUTCA K IJIIMHC 3TOM
OKPY>KHOCTH, a IJIOMaAb — K IUIOLIAJIN KPyTa, OTPaHUYEHHOTO0 OKPY>KHOCTBIO.

4. IBuxenune

Otobpaxenue miaockoctT Ha cebs. [lonarue nBumxenusa. OceBas M LEHTPAIbHAS CHMMETpPHUSL.
[TapannensHbIN TEpeHOC U MOBOPOT. HanmokeHus U IBUKEHUS.

OcHOBHasg 1e€Jb — M[O3HAaKOMUTBH YYaLIUXCS C IOHATUEM JBWXKEHHUS U €Tro
CBOMCTBAMH, C OCHOBHBIMHM BHJAMH IBW)KCHHUH, CO B3aMMOOTHOIICHUSIMH HAJIOXCHHUU H
JOBHIKCHUM.

JIBM>KEHHE TNIOCKOCTH BBOJMTCS KaK OTOOpaK€HHE IUIOCKOCTH Ha ce0sl, COXpaHsIollee
paccTosiHue Mexay Toukamu. IIpu paccmMoTpeHnn BHIOB JIBUKEHUW OCHOBHOE BHUMAaHUE
YAEJSIeTCsl IMOCTPOEHHUI0 OOpa3oB TOYEK, IPSIMBIX, OTPE3KOB, TPEYIrOJbHUKOB IIPHU
OCEBOM U LEHTPAJbHOM CHUMMETPHUIX, MNAapaJUICIbBHOM IIepeHoce, mnosopore. Ha
3¢ (deKTHBIX MNpUMepax M[OKa3bIBae€TCid MPUMEHEHHUE JBHUXKEHUH TMpU PpPEIICHUU
reoOMETPUYECKUX 3a7ay.

IlonaTHEe HaANOXXEHUST OTHOCHTCS B JAaHHOM Kypce€ K 4YMCIy OCHOBHBIX IIOHSITHM.
Jloka3pIBaeTcsl, UTO MOHATHUS HAJIOKEHUSI U JBUXKCHUS SIBIISIIOTCSI SKBUBAJICHTHBIMHU: JIFO00€
HaJIOXKEHHE SIBIISIETCS] JBUXKEHHMEM IUIOCKOCTHM M oOpaTHO. M3ydeHue nokasarenbcTBa HE
SIBISIETCSL 00s13aTENIbHBIM, OJHAKO CJEIYET PacCMOTPETh CBsI3b IIOHATHUI HAJIOXKEHUS U
JBHYKECHUS.

5. HauvaabHble cBeaeHus U3 crepeomerpuu. IIpenmer crepeomerpun. I'eomerpuueckue tena
1 MOBEPXHOCTU. MHOrOrpaHHUKM: MpU3Ma, NapajulesenuIe], nupaMuaa, GopMyJibl
JUISL BBIYMUCIIEHUsI UX 00beMOB. Teja M MOBEPXHOCTH BpaICHUS: LHIUHAP, KOHYC,
chepa, map, GopMyITbI UII BEIYUCICHUS X IJIOMIAJICH ITIOBEPXHOCTEN U 0OBEMOB.

OcHoBHas 1elp — JaTh Ha4daJlbHOE NPEACTABJIECHUE O TEJlaX U IOBEPXHOCTAX B

MIPOCTPAHCTBE; IMO3HAKOMMUTH YYaIllUXCA C OCHOBHBIMHM (OpMyJIaMH il BbIYUCICHUS
IUIOIIAJEH TOBEPXHOCTEH U 0OBEMOB TEJl.
PaccmoTrpenne npocTelinx MHOTOTPaHHUKOB (IIPU3MBbI, NapajiiejenuIe a, NupaMmuasl), a
TaK>Xe TeJ U MOBEPXHOCTEH BpalleHus (UHUINHApPA, KOHYyca, cdepsl, 1apa) NpoBOAUTCS HaA
OCHOBE€ HAIVISJHBIX IPEICTABICHUN, 0€3 NPUBJICUEHUS aKCUOM cTepeoMeTpuu. PopmMyIibl
JUISL BBIYMCJICHUSI 00b€MOB yKa3aHHBIX TeJl BBIBOJSITCS Ha OCHOBe nmpuHumuna Kasansepu,
(opmynbl 11 BBIYMCIEHUA IUIOIIalled OOKOBBIX MHOBEPXHOCTEW WHWIMHApPA U KOHYyca
IMOJIyYaloTCsl C MOMOIIBIO Pa3BEPTOK ATUX IMOBEPXHOCTEH, ¢dopmyiia Tuiomagd cdepsl
MPUBOJIUTCS 0€3 00OCHOBAHMUS.

6. IToBTOpenue

Pemenue ITaHUMCTPHUYCCKUX 3aaa.



TEMATUYECKOE NTAHUPOBAHUE YHEBHOIO MATEPUANA

2 4 B HeJIeJ0, Bcero 68 u

Tema K-Bo
4acoB
BBoaHOe moBTOpEHHE 2
I'naBa IX. BekTopsbl 10
I'naBa X. MeToa KkoopauHaT 10
I'naBa XI. CooTHOIIEHNSI MEKY CTOPOHAMM U YIJIAMM TPEYroJbHUKA. 14
CxajsipHoe npou3BeiecHHe BEKTOPOB
I'nasa XII. /IniuHa OKPYKHOCTH M IJIOIAb KPyra 12
I'napa XIII. /IBu:xenust 9
I'masa XIV HauyaabHblIe CBeICHHSA U3 CTEPEOMETPHHU 5
6

HTorosoe noBropeHue




KanengapHo-remaTnueckoe mIaHUPOBAHUE MO T€OMETPUH 9 Kitacc

Ne Jata npoBenenust
n/n Tema ypoka
Ilnan dakr
1 [ToBTopenue no Teme: «YeTeipexyronpbHuky U mwomanan | 01.09.2023
MHOTOYT'OJIbHUKOB.»
2 [loBropenune mno Tteme: «IlomoOueie Ttpeyronpauku. | 07.09.2023
OKpY>KHOCTB.»
3 [TonsiTue BekTOpAa. 08.09.2023
4 PaBencTBO BekTOpOB. OTKIIaIbIBAHUE BEKTOPA OT 14.09.2023
IAHHOU TOYKH.
5 CymMa JByX BEKTOPOB. 3aKOHBI CJIIOKEHUSI BEKTOPOB. 15.09.2023
[IpaBuio napauiesorpaMma.
6 CymMa HECKOJIBKUX BEKTOPOB. 21.09.2023
7 Brruuranue BEKTOPOB. 22.09.2023
8 [IpousBeneHne BEKTOpa Ha YHUCIIO. 28.09.2023
9 [IpumeHeHre BEKTOPOB K PELICHUIO 3a/1a4. 29.09.2023
10 CpenHsist TuHUSA Tpanenun 05.10.2023
11 Pemenue 3amad no teme: «BekTopbD) 06.10.2023
12 Koumponvnas paboma Ne 1 no meme: « Bexkmopui» 12.10.2023
13 AHanm3 KOHTPOJIBbHOM paboThl. Pasnoxkenue Bextopa mo | 13.10.2023
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
14 Koopaunats! BekTopa 19.10.2023
15 CBs13p MeXly KOOpAMHATaMU BEKTOpa U KoopauHaramu | 20.10.2023
€ro Hayvaja v KOHIA.
16 [Ipocreiimue 3a1a4u B KOOpANHATAX. 26.10.2023
17 [Ipocreiinue 3a7a4u B KOOpIMHATAX. 27.10.2023
18 YpaBHEHUE JIUHUU HA TIJIOCKOCTH Y paBHEHHUE MPSIMOU 09.11.2023
19 Pewenue 3anad o reme: «YpaBHEHHUE NPAMON» 10.11.2023
20 YpaBHEHHE OKPYKHOCTH 16.11.2023
21 Pemenue 3amad no teme: «YpaBHEHHE OKPY>KHOCTH 17.11.2023
22 Koumponvnas paboma Ne2 no meme: "Bexmopul. 23.11.2023
Memoo xoopounam"
23 AHanmm3 KOHTPOJIBHOM paboThl. CHHYC, KOCHHYC, 24.11.2023
TaHTEHC yTJa.
24 OCHOBHOE TPUTOHOMETpHYECKOEe TOxAECTBO. Dopmynbl | 30.11.2023
PUBEJCHUSI.
25 DopmyJIbl 1151 BBIYUCICHUS KOOPAUHAT TOUKH. 01.12.2023
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26 TeopeMa o TIOLIAAN TPEYTOJIbHUKA. 07.12.2023

27 Teopema cuHyCOB. 08.12.2023

28 Teopema KOCHUHYCOB. 14.12.2023

29 Pewienne TpeyronbHUKOB. 15.12.2023

30 Pelienue TpeyroapHUKOB 21.12.2023

31 N3meputenbHble paboThI 22.12.2023

32 VYron mexay Bekropamu. CKaasipHOE TPOU3BEACHUE 28.12.2023
BEKTOPOB.

33 CxansgpHoe npousBesieHre B koopauHarax. CBoMcTBa 29.12.2023
CKJIIPHOTO POU3BEJICHUSI BEKTOPOB

34 Pemenue 3anau no teme: «Teopema cunycos. Teopema | 11.01.2024
KOCHHYCOB»

35 [TonroroBka K KOHTPOJILHOW paboTe MO TeMe: 12.01.2024
«CoOTHOIIEHUS MEXKy CTOPOHAMH U yTIIaMHU
TpeyroibHuKa. CKalasipHOE MPOU3BEICHUE BEKTOPOB)»

36 Kontponbras padota Ne3 no teme: « COOTHOIICHHS 18.01.2024
MEXAYy CTOPOHAMHU U yIJlaMU TpeyroyibHuKa. CkaiasipHoe
IIPOU3BEICHUE BEKTOPOBY

37 AHanm3 KOHTPOJIbHOHM paboThl. [IpaBuibHbIN 19.01.2024
MHOTOYTOJbHUK. OKPY>KHOCTb, OTIMCAHHASL OKOJIO
MPaBUIIbHOTO MHOTOYTOJIbHUKA.

38 OKpY>KHOCTh, BIIUCAaHHAs B TPaBUJIbHBIN 25.01.2024
MHOT'OYTOJIbHUK

39 DopmyJIbl 11 BBIYUCICHHS TIJIOMIAAN MPABUIBHOTO 26.01.2024
MHOT'OYTOJIbHUKA, €T0 CTOPOHBI U PaInyca BIUCAHHOU
OKPYXHOCTHU

40 ITocTpoeHue paBUIIBHBIX MHOTOYT'OJIBHUKOB. 01.02.2024

41 JmuHa OKpY’>KHOCTH. 02.02.2024

42 [Tmomaae kpyra. [lnomans KpyroBoro cekropa. 08.02.2024

43 Pemenue 3amau no teme «Ilnomane kpyra. {nuna 09.02.2024
OKPY>KHOCTU»

44 Pemenue 3amau no teme «Ilnomane kpyra. JljirHa 15.02.2024
OKPY>KHOCTH»

45 Pemenue 3amgau no reme «OKpyKHOCTb, BOMCAHHAS B 16.02.2024
PABIJIBHBI MHOTOYTOJILHUK

46 Pemenue 3amgad no reme «OKpy K HOCTb, ONTMCAHHAS 22.02.2024
OKOJIO TPaBUIILHOTO MHOTOYTOJIbHUKAY.

47 Pemenue 3amgad no reme «DopMyIibl 1J1 BEIYUCICHUS 29.02.2024
MJIOIA U TPABUIBHOTO MHOTOYTOJIBHUKA, €T0 CTOPOHBI
Y pajuyca BIUCAHHOW

48 Kontponbnas padota Ne4 "J[mmHa OKPY>KHOCTH U 01.03.2024
ionaap kpyra'

49 AHanmm3 KOHTPOIBHOU paboThl. OTOOpakeHNE 07.03.2024
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TJIOCKOCTH Ha ce0st
50 IMonsgaTue nBUKEHUS. 14.03.2024
51 CBoiicTBa IBUKEHUS 15.03.2024
52 Pemenwne 3agau o teme: «J[BuxeHue» 21.03.2024
53 [TapannensHbIi IEpEHOC 22.03.2024
54 [ToBoport 04.04.2024
55 Pewmenne 3anau o reme: «IlapamienbHbIi nEpeHOC» 05.04.2024
56 Pewenue 3anau o reme: «Ilosopor» 11.04.2024
57 Koumponvnas paboma N5 "/[euscenusn” 12.04.2024
58 AHanmu3 KOHTpoIbHOM paboThl. [Ipenmer crepeomerpun. | 18.04.2024
Mmuororpannuk. [Tpuzma
59 [Tapamnenenunen. O6wvem Tena. CBoiicTBa 19.04.2024
PsIMOYTOJIBHOTO MapajuieienuIeia
60 [upamuna 25.04.2024
61 Hunuuap u koHyc 26.04.2024
62 Cdepa u map 02.05.2024
63 [ToTOpenue no teme «HavanbHbIe TEOMETPUYECKHUE 03.05.2024
cBenenus «llapannenbHble NpsSMbIE)
64 [ToBTOpeHue no teme « TpeyroabHUKM» 10.05.2024
65 [ToBTOpeHue no Teme «HeTbIpexXyroabHUKN» 16.05.2024
66 [ToBTOpenue no teme «OKPYKHOCTH)» 17.05.2024
67 Hrorosast KoHTpoJbHASA paboTa 23.05.2024
68 AHaM3 KOHTPOJIBHON paboThI 24.05.2024

Y4eOHO — MEeTOANYECKHIT KOMILIEKT

JI.C. Aranacsua u npyrue. ['eomerpus 7 - 9 yueOHUK 00111€00pa30BaTEeIbHBIX YUPSKICHUNA — M.
IIpoceemenue, 2016

Kuura ms yaurens «M3ydenne reometpun B 7 — 9 kimaccax» JI.C. Atanacsa M.:IIpocsemenne 2010
Junaktraeckne MaTepuaisl mo reomerpun. 9 xiacc. b.I'. 3us, B.M. Meiinep M.: IIpocBemenne, 2011
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