MVYHULIUITAJIBHOE OBPA3OBAHMUE I'OPO/] KPACHO/IAP
MVYHULIUITAJIBHOE BIO/DKETHOE OBILIIEOBPA3OBATEJIBHOE YVUPEXIEHUE
MVYHULIUITAJIBHOI'O OGPA3OBAHUA I'OPO/] KPACHOIAP
CPEJHAA OBIIEOBPA3OBATEJIBHAS IIKOJIA Ne89
VMEHM T'EHEPAJI-MAVIOPA TIETPA UBAHOBUYA METAJIbHUKOBA

YTBEPXJIEHO
pelieHueM neaaroru4eckoro CoBeTa
MBOY COI Ne§9 MO r. Kpacuogap
ot 30.08.2021 roga mpotokosn Nel
[Ipencenarens C.J1.0OBcuknHa

OBeuknHa
CseTnaHa
OmuTtprnesHa

PABOYASA TITPOI'PAMMA

I[To reomerpuun
YpoBeHb oOpa3zoBaHus (KJ1acc) - OCHOBHOE o0ree oOpa3oBaHue, 7 - 9 kiacc
KosmuecTBO yacoB: 68 4acoB B roj

Vuutens: lllynunosa Enena ®enoposua, yunteas MBOY COILL Ne 89

ITporpamma paszpabotana B coorBercTBHH ¢ PT'OC OOO ¢ yueToM 0CHOBHOW 00pa30BaTeIbHON
porpaMMbl OCHOBHOTO o011ero oopazoBanust MBOY COI Ne§9

¢ yueroM OCHOBHOM 00pa30BaTeIbHONM POrpaMMbl OCHOBHOTO 00111ero oOpazoBanust MbOY
COLI Ne89, yrBepskaeHHOH penieHueM nenarornyeckoro copera ot 30.08.2021 r., npoTokon
Nel; Paboueit nporpammsel Bocriutauust MBOY COIL Ne89, yTBepkeHHOM pereHrneM
nenarorndeckoro copeta oT 30.08.2021r., mpoTokon Nel.

¢ yuetoM YMK paGoueii mporpammsl o reoMeTpuu, COOpHUK pabouux mporpamm 7 - 9 Kiacchl:
yue0. mocobue ans obiieodpa3oBar. opranusanuii /coct. T.A. Bypmuctpsa. - M:
«[Ipocemenuey, 2020.



Pa3nen 1. [lnannpyemble pe3yjibTaThbl 0CBOEHHUSI Y4eOHOI0 NpeaMeTa.
JIM4HOCTHBIE pe3yNbTaThl OTPAKAIOT C(HOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

1. Tpaxnanckoro BocnuTaHus M (DOPMUPOBAHMS POCCHHCKONW MIEHTHYHOCTH:
MPEJICTABICHUSI O MAaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TMPOIENYp TPakIaHCKOTO o0ImiecTBa (BBIOOPHI, OMPOCHI M IIp.); TOTOBHOCTU K
BEITIOJTHEHUIO 00S3aHHOCTEH IPpaKIAaHWHA U PEaTU3alliu €ro MPaB.

2. TlaTpuOTHYECKOTO BOCIUTAHUS: MTPOSABIEHHUS UHTEpECA K NPOIUIOMY M HACTOSIIEMY
POCCHUICKOM MaTEMaTHKH, LEHHOCTHOIO OTHOLICHUS K JIOCTHKEHHUSIM POCCHMCKHX
MAaTeMaTUKOB U POCCUHCKON MaTEMAaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JTOCTHKCHUH
B JIpyrUX HayKaxX M MPUKIATHBIX chepax.

3. JlyXOBHO-HPaBCTBEHHOTOBOCIIUTAHHMS:TOTOBHOCTBIOKOOCY K IEHHIOITHYECKUX
po0JieM, CBA3aHHBIX C IMPAKTHMYECKUM IPUMEHEHHEM JOCTH)KEHUM HayKH, OCO3HaHHEM
BXHOCTH MOpPAJIbHO-3TUYECKMX IPUHLMUIOB B JIEATEIBHOCTH Y4YEHOrO; TOTOBHOCTH
OLICHHMBATh CBOE IOBEJCHHEM IOCTYNKH CBOMX TOBapHILEH C IMO3ULUU HPABCTBEHHBIX U
[IPaBOBBIX HOPM € YYETOM OCO3HAHMSI TOCIIEICTBUI MOCTYIIKOB.

4. DcTerMdeckoro BOCHMTAHHUSA: CHOCOOHOCTH K SMOIMOHAILHOMY M 3CTETHUECKOMY
BOCIPUATHIO MaTEMAaTUYECKUX OOBEKTOB, 3a/ay, PELICHHUM, pacCyXIAEHWH; YMEHUs BUJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. ®usnyeckoro BOCHMTAaHUS, (OPMUPOBAHMS KYILTYPhl 310POBbS U SMOLUOHAILHOTO
6HaFOHOJIy‘~II/I$II TOTOBHOCTHU MNPUMCHATL MATCMATHUYCCKUC 3HAHHWA B HMHTCPECAX CBOCTO
3JI0pPOBbsI, BEICHHUS 370POBOr0 OOpa3a XU3HU (30pOBOEC MUTAHUE, COATAHCHPOBAHHBIM
PSKUM 3aHATUH W OTIbIXA, pEryisipHas (QU3UUECKash aKTUBHOCTH); CHOPMHUPOBAHHOCTU
HaBbIKa peQIICKCUU, MPHU3HAHMUS CBOETO IpaBa Ha OMKMOKY M TaKOTO K€ ITpaBa JPYroro
YeJI0BEKa.

6. TpymoBoro BocnuTanus U MPOPECCHOHATLHOTO CAMOONPEIETIEHH: YCTAHOBKH Ha
AKTMBHOE YYacTHE€ B PEIICHHM IPAKTUYECKUX 3a7a4 MAaTeMAaTHYECKOW HAIpPaBICHHOCTH,
OCO3HaHHS BaXHOCTH MaTEMaTHMYECKOro OOpa30BaHMsS Ha MPOTSHKEHUM BCEH JKU3HMU IS
ycHemHo mnpodeccuoHalbHOM JESITENbHOCTH M pa3BUTUS HEOOXOAMMBIX  YMEHUM;
OCO3HAHHOTO BBIOOpa W TIOCTPOEHHUS WHAMBUAYAIBHOM TpaeKTOpUM 0Opa3oBaHUS U
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEM.

7. DKOJOrMYECKOro BOCIUTAHMS: OPHEHTAIMM Ha HPHUMEHEHHE MaTEeMAaTHYECKHMX
3HaHUH Ui perieHus 3ajad B 00JaCTH COXPAHHOCTH OKpY’Karolled cpejibl, TUIaHUPOBaHUS
MIOCTYIIKOB U OLEHKHM HMX BO3MOXHBIX IOCIEACTBUH ISl OKPYXKaroIleW Cpeibl; OCO3HaHUS
r7100abHOTO XapakTepa 3KOJOTMUECKUX MPoOIeM U MyTel uX peleHus.

8. Tlomynspusanuu HaydHBIX 3HaHMH cpeau aetel (L[EHHOCTH HAayYHOTO MO3HAHMS):
OpUEHTAllMM B JEITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayuYHBbIX NpeJCTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJIOBEKa, MPUPOABI U OOIIEeCTBA, MOHUMAaHHS
MaTeMaTHYeCKOM HayKd Kak chepbl 4eIOoBEUYEeCKOW AESITEeIbHOCTH, JTalloOB €€ pa3BUTHUS U
3HAYUMOCTU  JUIS  Pa3BUTUS  LUBWIM3AIMM;, OBJQJACHUS  SA3BIKOM MaTeMaTUKH H
MaTEMaTHYECKON KyJIbTYpOHW KaK CpEICTBOM IIO3HAHUS MHpa; OBJIAACHMS NPOCTEHIINMU
HaBbIKaMU MCCIIE0BATEIBCKOMN IEATENBHOCTH.

JInuyHOCTHBIE  pe3yibTaThl, OOECHeuMBaIONIME  aJanTaluio  oOydaromerocs K

M3MEHSIOIIMMCS YCIIOBHUSAM COLUATbHON U MPUPOIHON CPEJIBI:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH

KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO JIeATENbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Y



JIpyrux JoAed, NMpuodpeTarb B COBMECTHOM AEATENBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 OIBITA IPYTHX;

HE00X0IMMOCTBIO B (JOPMHUPOBAHUN HOBBIX 3HAHMIA, B TOM 4HCie GOPMYIHPOBATH UJICH,
NOHATHUS, THIOTE3bl 00 OOBEKTaxX M SABICHHUAX, B TOM UHCIIE paHee HEH3BECTHBIX,
OCO3HaBaTh JNe(PUIUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATL CTPECCOBYIO
CHUTYAIIMIO KaK BBI30B, TPEOYIOUIHI KOHTPMEP, KOPPEKTUPOBATH IPHHUMACMBIEC PEILICHUS U
neicTBus, GOpPMYJIMPOBAThH U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

MeTtanpeamMeTHbIE pe3yJbTaThl:
Perynarusneie YV ]|

1. VYMeHue caMOCTOSTEIBHO ONPENENIATh LeU 00y4YeHus!, CTaBUTh U
(GopMynHupoBaTh HOBBIE 33Jjauy B y4€0e U IO3HABATEIbHOM NeATEIbHOCTH, Pa3BUBATh
MOTHBBI U UHTEPECHI CBOEH I103HABATEIBLHON ACSTEIbHOCTH.

2. YMeHue caMOCTOSATENbHO IJIAHUPOBATh IMYTH JOCTHXKEHUS LIeJIeH, B TOM YHUCIie
IbTEpPHATHUBHBIE, OCO3HAHHO BRIOMpATh Hanboee 3pPeKTUBHBIE CIOCOOBI PEIICHHS
y4eOHBIX U IT03HABATEIbHBIX 33/1a4.

3. YMeHue COOTHOCUTh CBOU JEMCTBUS C IJIAHUPYEMBIMU PE3YyJIbTaTaMU,
OCYILIECTBIIATH KOHTPOJIb CBOEH IEATENBHOCTH B MPOLIECCE JOCTHKEHUS PE3YJIbTaTa,
OIpeNeNATh CIOCO0b! AEUCTBUI B paMKax MPEATIOKEHHBIX YCIOBUM U TpeOOBaHUIH,
KOPPEKTUPOBATh CBOU JICHCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTyallUEH.

4. YMeHHe OLIEHUBATh IPaBUJILHOCTh BBIIIOJIHEHUs y4eOHOU 3a7auu, COOCTBEHHbIE
BO3MOXKHOCTH €€ PEIICHU.

5. Bnanenue ocHoBaMHM CaMOKOHTPOJISI, CAMOOLIEHKHU, IIPUHATHUS PELLICHUN U
OCYIIIECTBJIEHUS! OCO3HAHHOTO BHIOOpA B Y4€OHOI U 1M03HABATENbHON AESITEIbHOCTH.
ITo3naBarenbHbie YV ][]

6. VYMmeHue onpenenaTs NOHATH, CO3/1aBaTh 0000IEHNS, YyCTaHABIUBATh AHAJIOTUH,
KJIacCcu(UIUPOBaTh, CAMOCTOSITENILHO BEIOUPATh OCHOBAHUS U KPUTEPUH IS
KJaccu(pUKaluy, yCTaHABINBATh IPUUYMHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOe
paccyxaeHue, yMo3akiitoueHue (MHIyKTUBHOE, 1€TyKTUBHOE, 10 aHAJIOTUH) U JIeJ1aTh
BBIBO/IBI.

7. YMeHue co3aaBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIETH U
CXEMBI JIsl pelIeHUs] y4eOHBIX U TO3HABATENbHBIX 3a/1a4.

8.  CwmbICiIOBOE UTEHHE.

9. ®opmupoBaHUE U Pa3BUTHE IKOJOTHUECKOTO MBILIUIEHUS, YMEHNE IPUMEHSTD €T0
B [T03HABATEJIbHON, KOMMYHUKAaTUBHOM, COITMAIBHOM MpakTUKe U MpodecCHOHaTbHON
OpHEHTALNH.

KommyHnukatusHbie VY]]

10. YmMeHue opraHM30BBIBaTh y4eOHOE COTPYAHUYECTBO C MIEIaroroM
COBMECTHYIO JCSITENFHOCTD C TIEAaroroM U CBEPCTHUKAMU; pPad0TaTh WHANBHUIYAILHO H B
TpyINIe: HaXOAUTh 00IIee pelIeHre U pa3pemnath KOH(INKTH HA OCHOBE COTJIACOBAHUS
MO3UIUI U yueTa HHTepPECOB; POPMYyTUPOBAThH, ApTYMEHTUPOBATH U OTCTAaUBATh CBOE
MHEHUE.

11. VYmeHue 0CO3HAHHO MCTOJIL30BAaTh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 3a/1aueit
KOMMYHHMKAIIUH 7151 BRIPQXKEHUS CBOMX YYBCTB, MbICIIEH U OTpeOHOCTEN JyIs



IUTAHUPOBAHMS U PETYJISLIUNA CBOCH EATENBHOCTH; BJIAJJICHUE YCTHON U MMCbMEHHON
pedbl0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYBIO.

12. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH HCIIOJIb30BAHMS
UH(POPMALIMOHHO-KOMMYHUKALMOHHBIX TexHonorui (nanee — UKT).

[IpeameTHbIe pe3ynbTaThl:

BeimyckHuk Hayuurtes B 7-9 kiaccax (JUlsl MCIIOJIB30BAaHUS B ITOBCEIHEBHOM XU3HU U
obecriedeHrs BO3MOXKHOCTH YCIICIIHOTO [IPOIODKEHHs 00pa3oBaHus Ha 0a30BOM YPOBHE):

I'eomerpuueckue  Qurypsl: omnepupoBarb Ha 0a30BOM  YpOBHE  IOHATHAMHU
reoMeTpuYecKux Quryp; usBiaekarb MHGOPMALMIO O TEOMETPUUECKUX (QUrypax,
IIPEACTABIICHHYI0 Ha 4YepTeKax B SBHOM BHUJE; IPUMEHATh Ul DPELICHHsS 3a1ad
reoMeTpuuecKkue (paxThl, €M yCIOBUs MX NPUMEHEHHUs 33JaHbl B ABHOH (popme; permars
3a[a4d Ha HAX0XKJICHHE T€OMETPHUECKUX BEIIMYHMH 10 00pa3aM WK alrOpUTMaM.

B noBceHEBHOM KU3HU U IIPU U3YYECHHUH IPYTUX IPEIMETOB: UCIIOJIB30BaTh CBOMCTBA
reOMETPUUECKUX (Uryp [Js peIIeHUs THUIIOBBIX 3a/lady, BO3HUKAIOUIMX B CHTyaLHUsAX
IIOBCEIHEBHOM JKU3HMU, 33]1a4 IPAKTUYECKOTO CONEPIKAHMUS.

OTHo1IEeHUs: ONIepUpOBaTh Ha 0230BOM YPOBHE MOHATUAMU: PABEHCTBO (PUTYD, paBHbIE (GUTYPHI,
PaBEHCTBO TPEYTOJILHUKOB, IapajuIeIbHOCTh MNPSAMBIX, MEPHEHAUKYISPHOCTh INPSAMBIX, YIJIBI
MEXIY NPSMBIMU, NEPIEHANKYIIAP, HAKIIOHHAS, IIPOSKIIHS.

B noBcenHEBHOW XW3HM M IPU W3YYEHUU APYTHX IPEIAMETOB: HCIIOIb30BAaTh OTHOLUEHUS IS
pELICHUS TPOCTEUIINX 3a/1a4, BOSHUKAIOIIMX B PEAIbHOM )KU3HH.

W3mepeHnss ¥ BBIUMCICHUS: BBIIOJIHATH W3MEPEHUE JJIMH, PACCTOSHMM, BEJIIMYUH YIJIOB, C
IIOMOIIIBI0O MHCTPYMEHTOB JJISi W3MEPEHUH UIMH U YIJIOB; NMPUMEHATh (POpMyJbl MEPUMETPA,
wIomaau 1 o0beMa, IO MOBEPXHOCTU OTHENbHBIX MHOTOTPAHHUKOB IPU BBIYMCICHUSX,
Korga BCe JaHHble WMeloTca B YCIOBMHM; NpHUMEHSATH Teopemy lludaropa, 06a3zoBbie
TPUTOHOMETPUYECKUE COOTHOILIECHHS JUIs BBIYMCIICHMS [UIMH, PAcCTOSAHWMM, IUIOINANEd B
MIPOCTEUIINX CIIyYasiX.

B noBcenHEeBHOM XKM3HU M IIPU U3YYEHHUM JPYTHUX IIPEAMETOB: BBIUUCIATH PACCTOSHUS
Ha MECTHOCTHM B CTaHAAPTHBIX CUTYyalUsAX, IUIOMAAN B IPOCTEHIINX CIIydasX, IPUMEHATh
(GopMyIIbI B TPOCTEUIINX CUTYallUsAX B TOBCETHEBHOM JKU3HU.

I'eomeTprueckue MOCTPOCHMs: M300pa)xkaTh TUIIOBBIE IUIOCKHE (GUTYphl M (UIYpHI B
IIPOCTPAHCTBE OT PYKH U C ITOMOILBI0 HHCTPYMEHTOB.

B noBceqHEBHON JXU3HU U IIPU U3YYECHUU IPYTUX MPEAMETOB: BBIIOIHATE IPOCTEUILINE
MOCTPOEHHUS Ha MECTHOCTH, HEOOXO/IMMBIE B PEasIbHOM JKU3HU.

I'eomerpuueckue npeoOpa3oBaHUs: CTPOUTH (PUTYPY, CHMMETPUYHYIO JaHHOM (urype
OTHOCHUTEJIBHO OCH ¥ TOUKH.

B noBcenHeBHOM KU3HU U IIPU U3YYEHUU JPYTUX MPEIMETOB: PACclO3HABAThH JIBUKEHUE
00BEKTOB B OKPYKAIOIIEM MHpPE; PACcIO3HAaBATh CUMMETPUYHBIE (PUTYpBI B OKpPYKaOIIEM
MHUDE.

BekTopbl 1 KOOpAMHATHI HA TUIOCKOCTH: ONEPUPOBaTh Ha 6A30BOM YPOBHE MOHATUSMHU
BEKTOpP, CyMMa BEKTOPOB, IPOM3BEIEHNE BEKTOPA HA YUCIIO, KOOPAUHATHI HA IJIOCKOCTH;
ompeneNaTh MPUONMKEHHO KOOPIUHATHI TOYKH 10 €€ M300pa)KeHUI0 Ha KOOPIMHATHOM
IJIOCKOCTH.

B noBceaHeBHON U3HU W MPU U3YyYEHUH JAPYTUX MPEAMETOB: HCIOJIb30BATh BEKTOPHI
JUISL peIIeHUs TPOCTENIINX 3a4a4 Ha ONpeJIeIeHHe CKOPOCTH OTHOCUTEIBHOTO ABM)KECHHUS.

WcTopust MaTeMaTUKU: ONMUCHIBATh OT/EIbHbIE BBIIAIOIINECS PE3YJIbTaThl, IOJIYYE€HHbIE



B XOJI¢ PA3BUTHUS MAaTEMATHKHM KaK HAayKH; 3HAThb IIPUMEPbl MATEMAaTUUECKUX OTKPBITHH U
UX aBTOPOB, B CBA3UM C OTCYECTBEHHOM M BCEMHMPHOM HCTOPHUEH; IIOHUMAaTb pOJIb
MaTeMaTuKu B pazsutuu Poccun.

Metoapl MaTeMaTUKW: BbIOMpATh NOAXOJSAIIMNM H3Y4YEHHBIH METOJ MJsl pPELICHUS
U3Y4YEHHBIX THIIOB MAaTeMaTUYECKUX 3aJ1ay; IPUBOAUTH IPUMEPBI MAaTEMaTHYECKUX
3aKOHOMEPHOCTEN B OKPYXKAIOLICH JEHCTBUTEIILHOCTH U ITPOU3BEICHUAX HCKYCCTBA.

BbImyCKHUK MOJIyYUT BO3MOXHOCTb HAayduThCsl B 7-9 Kiaccax Juig obecriedyeHus
BO3MOXKHOCTH YCIIEIIHOTO IPOAOJKEHHsT 0Opa3oBaHMs Ha 0a30BOM M YriyOJIeHHOM
YPOBHSIX:

I'eomerpuueckue (UTYpbl: ONEpUPOBATH IOHATUSMU TE€OMETPUYECKUX  (uryp;
U3BJICKaTh, MHTEPIPETHPOBATH W MPeoOpa3oBbIBATH MHPOPMALUIO O TECOMETPUUECKUX
¢urypax, NpeaCTaBICHHYI0 Ha YEpTeXax; NPUMEHITh TeoMeTpudeckue (akThl I
peumieHus 3aga4, B TOM 4HCIIE, MPEAIOJNATarllUX HECKOJBKO IIAroB pPELICHHUS,;
dopMynupoBaTh B MPOCTEHINIMX CIydasxX CBOWCTBA M HpHU3HAKM (UTYp; OKa3bIBaTh
reOMETPUYECKUE YTBEP)KJICHHUs; BIaJeTh CTaHIAPTHOM KiaccuduKanueil Iiockux Quryp
(TPeyroJIbHUKOB M YETHIPEXYTOJIbHUKOB).

B noBcenHEBHOM JKHM3HM U IIPU U3YYEHUU JPYTUX MPEIMETOB: MCIOIb30BaTh CBOWCTBA
reoMeTpuuecKux (uryp s pemeHdus 3agad NPaKTUYECKOTO XapakTepa W 3aaad W3
CMEXHBIX JUCLUILINH.

OTHOIIEHUS: OTIEPUPOBATH MOHATUSMHU: PABEHCTBO (UTYp, paBHBIC (PUTYPHI, PABEHCTBO
TPEYTOJIBHUKOB, MApaJUIEIbHOCTh IPSIMBIX, NEPIEHAUKYJIIPHOCTD MPSMBIX, YIUIBI MEXIY
OpSMBIMU, NEPIEHAUKYIIAp, HAKIOHHASA, NPOEKIMs, nogodue ¢uryp, nogodHsle GpUrypsl,
0J00HBIE TPEYTOJBbHUKY; IPUMEHATh TeopeMy Dajieca U TeopeMy O MPONOPLHOHATBHBIX
OTpe3Kax IpU PEUICHMM 3a/ay; XapaKTepu30BaTb B3aWMHOE PACIOJIOKEHUE HPSIMOU U
OKPY>KHOCTH, ABYX OKPY>KHOCTEH.

B moBcenHeBHOM JKM3HM M IIpU M3YYEHUHM JPYIMX IIPEAMETOB: HCIIOIb30BAThH
OTHOILIEHHUS JUIs PEIIECHNUS 3a/1a4, BOZHUKAIOIINX B PEAJIbHON KU3HH.

M3mepeHuss U BBIYMCICHUS: ONEPUPOBATh MPEACTABICHUAMU O JJUHE, IUIOMAAH, o0beme
kak BenumuunHaMu. [Ipumensts Teopemy Ilucdaropa, dopmynsl miomanu, odbeMa INpu
pEIIEHNM MHOTOLIArOBBIX 3aJad, B KOTOPBIX HE BCE HAaHHBIE IIPEACTABIEHBI SBHO, a
TpeOYyIOT BBIYMCICHHH, ONEpHpoBaTh Oojiee MIMPOKUM KOJIMUYECTBOM (OPMYJ AJTUHBI,
IoImaau, o0beMa, BBIYMCIATh XapaKTEPUCTUKU KOMOMHauui ¢uryp (OKpyxHOCTEH H
MHOTOYTOJIbHUKOB) ~ BBIUMCIISATH  PACCTOSHUS ~ MeXAy  (urypamu,  HIOpUMEHSTb
TPUTOHOMETpHUUECKHUE (POPMYJIbI JJIsl BBIYUCICHUN B 00Jiee CIOXKHBIX CIy4asiX, IPOBOJUTh
BBIYMCIICHHUSI HA OCHOBE PABHOBEJIIMKOCTH M PABHOCOCTABJICHHOCTH; IPOBOJUTH IPOCTHIE
BbIUMCJICHUS] Ha OOBEMHBIX Tenax; (OpMyIupoBaTh 3aJaud Ha BBIYHCIEHUE MJIUH,
rIomasei 1 00bEMOB U PeIIaTh UX.

B noBcenHEBHON KU3HU M NIPU U3YYEHUHU APYTUX MPEIMETOB: MPOBOIUTH BHIYUCICHUS
Ha MECTHOCTH; IPUMEHSATH (OPMYJIbI IPH BBIYUCICHHUIX B CMEXKHBIX YUEOHBIX MpPEeIMETax,
B OKPY’KaIOIIEH 1EHCTBUTEIBHOCTH.

I'eomeTpHrueckre MOCTPOCHUS: N300pakaTh TEOMETPHUECKUE (PUTYPHI IO TEKCTOBOMY H
CHUMBOJBHOMY ONHCAHHUIO; CBOOOJHO ONEpPUPOBATh UYEPTEKHBIMH HHCTPYMEHTAMHU B
HECJIO)KHBIX CIIy4asiX, BBIMNOJHATH MOCTPOCHUS TPEYrOJIbHUKOB, MPUMEHSTH OTIEIbHbIE
METO/Ibl MOCTPOECHUN HUPKYJIEM W JIMHEWKON U MPOBOAUTH MPOCTEHIINE HCCIEAOBAHUS
yHclla pelIeHni; n300paXkaTh TUMOBBIE MIOCKHE (UTYPBI U 0ObEMHBIE Tella C MOMOUIBIO



IIPOCTEHIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHEBHOM )KM3HU U IIPU U3YYEHUU IPYIHX NPEAMETOB: BBIIOJIHATH POCTENIINE
MOCTPOCHHUS HAa MECTHOCTH, HEOOXOAWMBIE B pPEaJbHON JKM3HHU; OLEHHBATH pa3Mephl
peabHBIX OOBEKTOB OKPYKAIOIIETO MHUPA.

[IpeoOpa3oBanus: OMEpUPOBATH TOHATHEM JBIDKEHUS M IMPEOOpa3oBaHUS MOI0OUS,
BJIAJICTh [IPUEMaMH ITOCTPOCHMsI (PUTYp C UCIOIb30BAHUEM JBM)KEHUH U MpeoOpa3oBaHUM
1o00us1, IPUMEHSATh IOJTY4YEHHBIE 3HAHUS U ONbIT NOCTPOSHUHM B CMEXHBIX MpeAMeTax U
B PEAIbHBIX CHUTYalUAX OKPYXKAIOIIEro MHpA; CTPOUTH (HUrypy, MOAOOHYIO JaHHOM,
MOJIb30BAThCSl CBOMCTBAMM MMOJMOOMS JIsi OOOCHOBAaHHSI CBOMCTB (UTYp; HPUMEHSTH
CBOWCTBA IBUKCHUH /JIs1 TPOBEJICHUS IPOCTEUIIIMX 0OOCHOBAHU CBOIMCTB (UTYD.

B moBcenHeBHON KXU3HM IIPU M3YYEHUH APYIUX IPEAMETOB: NPUMEHITh CBOWMCTBA
JBYDKEHUH U IPUMEHSTh 0o001e U1 MOCTPOSCHUN U BBIYUCIICHUH.

BexkTopsl M KOOpAMHATBI Ha IUIOCKOCTH: OIEPUPOBATH IOHATHSAMHU BEKTOP, CyMMa,
pPa3HOCTb BEKTOPOB, IPOU3BEACHHUE BEKTOPA HA YUCIIO, YIOJI MEKIY BEKTOPaMH, CKaJIIPHOE
IIPOU3BENICHUE BEKTOPOB, KOOPAMHATHI Ha IIJIOCKOCTH, KOOPAWHATHI BEKTOPA; BBIIOIHATH
JIeMcTBUSL HaJl BEKTOpaMH (CIIOKE€HHE, BBIYMTAHUE, YMHOXKEHHME Ha 4YMCJIO), BBIUUCIATH
CKaJISIPHOE MPOU3BEICHUE,0NPEACNIATh B MPOCTEHIINXCIIydasiX Yroid MEXAY BEKTOpaMu,
BBIINOJIHATh Pa3I0KEHUE BEKTOpAa Ha COCTABJISIOLINE, IPUMEHATH NOJyYEHHbIE 3HAHUS B
¢usnke, 10ib30BaTbCcd (POPMYIONH BBIUMCIEHHUS PACCTOSAHUS MEXAY TOUKAMH 10
U3BECTHBIM KOOpJIWHATaM, HCIIONb30BaTh ypaBHEHHUs (UTyp s pEHIeHUs 3ajad;
IIPUMEHATH BEKTOPHI U KOOPAMHATHI JUIsl PELIECHUS] TEOMETPUYECKUX 3a]a4 Ha BBIYMCIICHUE
JUIMH, YTJIOB.

B noBcenHeBHON KU3HU U IIPU U3YyYEHUU APYTUX MPEIMETOB: UCIIOJIB30BATH MTOHATHS
BEKTOPOB M KOOpJMHAT JJIsl pelleHus 3ahad 1o (usuke, reorpaduu JpyruM ydeOHBIM
npeaMeTam.

HcTropust MaTemMaTHKu: XapaKTepU30BaTh BKJIAJ BBIJAIOIINXCS MaTEMaTUKOB B Pa3BUTHE
MaTeMaTHUKHd M MHBIX HAay4yHBIX O0JIacTel; MOHMMAaTh pOJb MAaTEMAaTUKU B Pa3BUTHU
Poccun.

MCTOI[BI MAaTE€MAaTUKH: HUCHOJb3Yyd H3YUCHHBIC MCTO/AbI, MPOBOJUTH A0Ka3aTCJIbCTBO,
BBHITIOJHATh OIPOBEPIKEHHE; BBHIOMPATh H3YyUYEHHbIE METOAbBl M HMX KOMOWHALMU MJis
pellleHrs MaTeMaTHYeCKUX 3a/lady; UCIOJIb30BaTh MaTeMaTUUECKUe 3HAHUS JIJIsl OTHMCAHUs
3aKOHOMEPHOCTEH B OKpYXKalollel IeHCTBUTENLHOCTH W TPOU3BEICHUSX HCKYCCTBA;
MNPUMCHATH HpOCTCfIIHHG MMporpaMMHBIC CpPpEACTBA H JJICKTPOHHO-KOMMYHHUKAIITMOHHBIC
CUCTCMBI ITPU PCHICHUH MAaTEMAaTUYCCKUX 3a/1a4.

OcBoenune yueOHOro Kypca «l'eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro oopa3oBaHUs
JOJDKHO  O0ecCreunBaTh JIOCTMDKCHUE CIEAYIONUX TPEIMETHBIX  00pa30oBaTeIIbHBIX
pEe3yIbTaTOB IO TOAaM O0YUYCHHS:

Tkaace
Pacno3snaBaTh HM3yueHHBIE TeoMeTpUueckhe (UIyphl, OINpeAeNsiTh UX B3aUMHOE
pacrosoxeHne, n300paxarb reoMeTpuuecKrue GUTypbl; BHITOIHATD YEPTEKU MO YCIOBHUIO
3aJa4vu. I/I3MepHTB JINHEWHEIE U YIJIOBBIC BEJIMYUHBEI. Penrate 3ala41 Ha BBIYUCIICHUC HJINH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenats rpyOyr0 OLIEHKY JTUHEHHBIX U YIJIOBBIX BEIMYWH MPEIMETOB B PEATbHOU JKHU3HH,
pa3MepoB TMPHUPOAHBIX OO0BEKTOB. Paznuyarh pa3mepbl 3THX OOBEKTOB MO MOPSAIKY
BEJIMYMHBI.



CTpOoUTh 4EPTEKHU K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIIOJIb30BaTh NPU3HAKA U
CBOICTBa paBHOOCIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOOUTE JIOTMYECKHE PACCYXKAECHUA C MCIOJIb30BAHUEM T'€OMETPUUYECKUX TEOPEM.
[Tonp30BaTbCcsi NpHU3HAKAMHU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHON K THUIOTEHY3€ NPSAMOYTOJbHOTO TpPEYroJibHUKA, B PEHICHUU
reOMETPUUYECKUX 3a]1a4.

Onpenenars MapauieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT C HUMH
cekymas. OnpeaensaTh napauieibHOCTh MPSMbBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT
TOYEK OJTHOM MPSAMOMU 10 TOUEK APYTrOM MPSMOM.

Pemiate 3agauu Ha kieTyaToit Oymare.

[IpoBOIUTHh BBIUMUCICHUS M HAXOJWUTh YWCIOBbIE M OYKBEHHbIE 3HAUYECHHS YIJOB B
FeOMETPUYECKUX 3aJlayax C MCIOJb30BAHUEM CYMMBI YIVIOB TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOICTB yIJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH ABYX MapaIeNbHBIX
NpsIMBIX CeKylIel. PemaTe npakTHyecKkue 3a1aui Ha HaX0KJI€HUE YIJIOB.

Brnanerp moHsATHEM FeOMETPUUYECKOTO MECTa TOYEK. Y METh OMpeeNaTh OUCCEKTPUCY yria
Y CEepEeIMHHBINA NEPIEHAUKYIISAP K OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOUEK.
DopMyJIMPOBATh OIMPEAECIEHUS] OKPY>KHOCTH U KPYyra, XOpPAbl U JUAMETPA OKPYNKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA ITPU PEUICHUH 3aa4.

Bnaners MOHATHEM ONHCAaHHOW OKOJIO TPEYTOJIBHMKA OKPY)KHOCTH, YMEThb HaXOIWUTh €€
LEHTp. BiageTs noHATHEM BIMCAaHHOM B TPEYIOJBHHUK OKPYKHOCTH, YMETh HaXOIUTh €€
nentp. [lomp3oBaTbes (akTamMu O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYrOJbHUKA
IIEPECEKAIOTCSI B OHOM TOYKE, U O TOM, YTO CEPEAUHHBIC NEPIEHAUKYIISIPBI K CTOPOHAM
TPEYroJbHUKA IIEPECEKAIOTCS B OJHONTOYKE. BiageTp NOHATHEM KacaTeIbHOM K
OKPY’KHOCTH, IOJIb30BaThCA TEOPEMOM O MEPIEHAMKYJIIPHOCTH KAacaTEeIbHOM MU pajauyca,
IIPOBEAEHHOTO K TOUKE KaCcaHUs.

[Tonp30BaTbcsd  NMPOCTEHHIMMHM  T€OMETPUYECKUMH  HEPAaBEHCTBAMH, MOHMMATh HX
MIPaKTHYECKUM CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHUS € MTOMOILBIO LIUPKYJISA U JINHEUKHU.

8 knace

Pacnio3sHaBaTh OCHOBHBIE BMJBI YETHIPEXYTOJBHUKOB, UX DJIEMEHTHI, IOJb30BaTbCS HX
CBOMCTBaMM IIpU PELICHUH FEOMETPUYECKUX 3a]au.

[TpuMeHATH CBOMCTBA TOYKM NEpeceueHHs MeAMaH TPEYrolbHUKa (LIEHTpa Macc) B
pemieHun 3anad. Bnanere NOHATHEM CpeqHEN JMHUM TPEYrOJdbHUKA W TpaleluH,
MIPUMEHATh X CBOWCTBA MPH PELICHUM INEOMETPUYECKHX 3aaad. Ilonb3oBaTecsa Teopemoi
Qdaneca U TEOPEMOH O NPONMOPLHUOHAIBHBIX OTPE3KaxX, NMPUMEHATh HMX Ui PEIICHHS
MPaKTUYECKHX 3a]1a4.

[Tons3oBatbest Teopemoii Iludaropa uist pemeHUs reOMETPUYECKUX U MPAKTHUYECKUX
3ana4. CTpouTh MaTEeMaTHUYECKYyI0 MOJEIb B IPAKTUYECKUX 337adaxX, CaMOCTOSTEIbHO
JienaTh 4epTéX U HaXOAUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagers moHATHAMM CHHyCa, KOCHMHYCa W TaHI€HCAa OCTPOrO yrjia HIpsMOYTOJIBHOTO
TpeyroiabHuka. [lonb3oBaTbcsi ATUMHM MOHATHAMM Ul PEIICHUs NPAaKTUYECKUX 3a]ad.
3HaTh TPUTOHOMETPUYECKHE (PYHKLIHMU OCTPHIX VYIJIOB, HAXOJUTh C WX IOMOIIbIO
pa3iMyHble D3JIEMEHTHl MPSMOYTOJIBHOIO TPEYrojbHUKA («pEeUIeHHEe MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). Haxoauth (¢ NOMONIbIO KaldbKyJIsATOpa) AJUHBI W YIJIBl JJIA HE



TaOJMYHBIX 3HAYCHUH.
[Tons3oBatbest hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKHM TOXKIAECTBOM
JUISL HAXOXKIEHUSI COOTHOLIECHUN MEXIY TPUTOHOMETPUUECKUMU BEJTMYUHAMHU.
[Tonp30BaTbcss BEKTOpaMH, IOHUMATh HUX T'€OMETPHUUECKUH H (DU3HYECKHI CMBICIH,
NPUMEHSATHh UX B PEIICHUH T€OMETPUUYECKUX M (PU3NYECKUX 3a1ad. [IpuMeHsTh cKalspHOe
IIPOU3BENICHNE BEKTOPOB Ui HAX0XKACHUS JUIMH U YIJIOB.
[Tosmp30BaTbcs METOOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B PELICHUH
TEOMETPUYECKUX U MPAKTUYCCKUX 3a/1a4.
Haxonute ocu (MM LEHTPBI) CUMMETpUM (DUTYp, NPUMEHSTH ABMKEHMs IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.
[lonb30BaTbcsd NPOCTEHIIMMU  TIE€OMETPUYECKMMM  HEPABEHCTBAMHU, IIOHMMATh HX
IIPAKTUYECKUNA CMBICIL.
[TpyuMeHATH MOMY4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMaTHUYECKHE MOAEIU AJIs
3aJa4 peajbHOW >KU3HM U IPOBOJAUTH COOTBETCTBYIOILME BBIYMCIECHUS C IPUMEHEHUEM
o00US U TPUTOHOMETPUH (I10JIb3YSICh, IJIe HEOOXOUMO, KaJIbKYJISTOPOM).

9xurace
Hcronb30BaTk TEOPEMBI CHHYCOB M KOCHHYCOB JUJIl HAaXOXICHUS PA3JIMYHBIX AJIEMEHTOB
TPEYrojibHUKa («pElIeHHe  TPEYrOJIbHUKOBY»), MPUMEHATb MX [pPU  PEUICHUH
r€OMETPUYECKUX 3a/a4.

Brnagets nmonsTusMu npeoOpa3oBaHus MOJ00HS, COOTBETCTBEHHBIX JIEMEHTOB MOZOOHBIX
¢uryp. Ilomp3oBaThCsi CBOMCTBaMHU TOJOOMS MPOU3BONBHBIX (UTYp, YMETh BBIYHCIATH
JUIMHBI M HaxXOJWUTh YIJIbl y moaoOHbIX ¢uryp. I[lpumensars cBoiictBa momoOust B
NPaKTHYECKUX 3a7adax. YMeTh NPUBOJUTH MPUMEPHI MOJOOHBIX (PUTYp B OKpYXKaroUleM
MHpe.

[Tonp3oBaTbess TEOpeMaMu O MPOU3BEICHUU OTPE3KOB XOpA, O NMPOU3BEJCHUU OTPE3KOB
CEeKYIIUX, O KBa/IpaTe KacaTeIbHOM.

Brnaners MOHATHSAMH MPaBUIBLHOTO MHOTOYTOJBHHKA, JUIMHBI OKPY)KHOCTH, JUTMHBI TyT'H
OKPY)KHOCTH W PaJHMaHHOW MEpHI yIiia, yMETh BBIUUCIATH IUIOMIAAb KPyra W €ro JacTei.
[TpuMeHSTH MOTyYeHHbIE YMEHHUS B TIPAKTUYECKUX 3a/1auaXx.

[TpuMeHATh NpHU3HAKU MOJO0OMS TPEYrOJIbHUKOB B PELICHUMM TE€OMETPUYECKUX 3a/ad.
Beruncaste (pa3nuuHbIMU clioco0aMu) IUIOMIAAb TPEYTOJIbHUKA | IUTOLIA I
MHOTOYTOJIbHBIX (uUryp (mojb3ysich, I€ HEOOXOIUMO, KalbKynsaTopoM). IIpumMeHSTH
HOJy4EeHHbIE YMEHUS B IPAKTHUECKUX 3ajayax.

Bnaners TOHATHSMH BIMCAHHOTO W UEHTPAIBLHOTO YIJIa, HCIOJB30BaTh TEOPEMBI O
BITMCAHHBIX yIJIaX, YriaxX MEeXIy XOpAaMu (CeKYIIMMH) U yriie MEXIy KacaTelIbHOH H
XOpIOW TpPH pelIeHWH TeOMETPUYECKHX 3ahad. Blagerb TMOHSATHEM OMUCAHHOTO
YeThIPEXYTONLHUKA, TIPUMEHSTh CBOWCTBA OMMCAHHOTO YETHIPEXYTOIbHUKA TPH PEIICHUH
3ajad.

[TpuMeHATH MoJydyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUYECKUE MOIETH IS
3a1a4 peaJbHOW JKM3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHEM
nogo0usi ¥ TPUTOHOMETPUUECKUX  (QYHKUIUH  (MONb3ysich, TIA€  HEOOXOIMMO,
KaJIbKYJISTOPOM).

Pa3nen 2. Conep:xanue yue6HOro Kypca ( mo roaaM ooydeHmus ).
7 kiaacce



Hauvanenubie monsatHs reomerpuu. Touka, mpsimMas, OTpe3OK, Jyd. Yroa. Buasl yrios.
BeprukansHple ¥ cMexHble yriubl. buccekrpuca yria. JlomaHas, MHOIOYIOJBHUK.
[TapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX.

Cummerpuunbie  Qurypel. OCHOBHBIE CBOWCTBA OCEBOW cummeTpuu. [lpumepsl
CUMMETPHUU B OKPYKAIOLIEM MUDE.

OCHOBHBIE IOCTPOEHUS C TOMOLIBIO LIUPKYJIS U JTUHEHKH.

Tpeyronbauk. Bpicota, Menuana, OuccekTpuca, WX CBOMCTBa. PaBHOOEApEHHBIH U
PaBHOCTOPOHHUI TPEeYroJbHUKU. HepaBeHCTBO TpeyronbHUKa

CpolicTBa M TpU3HAKU paBHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TpeyrojabHuKkoB. CBOHCTBAa M TpPU3HAKU MapajUlebHbIX Hpsmbix. CyMMa  yrjos
TpPEYroJIbHUKA. BHEIIHNE yIiIbl TPEyTrOJIbHUKA.

[TpsimoyronbHbIN TpeyrosibHUK. CBOMCTBO MeAMaHbl IPSIMOYTOJIBHOTO TPEYroJIbHUKA,
IIPOBEACHHOW K TunoreHy3e. IIpu3Hakum paBeHCTBA IPAMOYIOJIBHBIX TPEYTrOJIbHUKOB.
[IpsAMOYTOJIbHBINA TPEYTOJIBHUK C YIJIOM B 30°,

HepaBeHcTBa B reoMeTpuun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopemMa O OousbllieM Yyrie © OOJbIIel CTOpOHE TpeyroibHuka. [lepneHmukynap u
HAaKJIOHHASI.

I'eomerpuueckoe mecTo TOYeK. buccekTpuca yriia M CEpeAuHHBIM MEPIEHIUKYISAp K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpYI, XOpJa M JuaMeTp, HMX CBOMCTBa. BzauMHOe pacroyiokeHue
OKpYXHOCTH M npsAMoi. KacarenbHas u cexyias K okpykHOCcTU. OKpy>KHOCTb, BIIUCAHHAs B
yroi. BrincanHas u onucaHHas OKpY>KHOCTU TPEYTOJIbHUKA.

8 knace

YerpipéxyronbHuku. IlapamienorpamMm, €ro mpu3Haku M CBOWCTBA. YacTHblE ciydyau
napauienorpaMMoB (IIpSIMOYTOJIbHUK, pOMO, KBaJpar), UX MpU3HAKU U cBoiicTBa. Tpanenus,
paBHOOEpeHHas Tparnenus, e€ CBOMCTBa U Npu3HaKku. [IpsmMoyronapHas Tpaneuus.

Teopema @aneca u TeopeMa 0 MPONOPIMOHATBHBIX OTPE3KaX.

OceBas 1 LIeHTpaJIbHasi CHMMETPUH.

Cpennue TMHUM TPeYrojabHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuKa.

[TogoOue TpeyronbHuKOB, KOdhdumueHT noaodus. IIpusHaku mogoOus TPEyroJbHUKOB.
[TpumeHeHne NoJ00HS MTPU PELLICHUH MPAKTUYECKUX 3a]1ay.

CpoiicTBa miomaneit reomerpuyeckux (uryp. dopmyssl Ui MIOLIAIU TPEYrojbHHKA,
napauienorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIIAAe MOJOOHBIX QUTYD.

Beruucnenue miomaaeil TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema I[ludaropa. Ilpumenenune teopemsl [ludaropa npu pemeHHMH HTPAKTHUYECKUX
3a/1ay.

CuHyC, KOCHHYC, TaHI€HC OCTPOr0 YIJIa NPSIMOYIOJBHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpUroHOMeTprueckue QyHKIUHU YIJIOB B 30°, 45° 1 60°.

BricanHblE M IIEHTpalbHBIE YIUIBI, Yol MEXAY KacaTelbHOW M XOpAOH. YTIbl MEXKIY
XOpAaMM M CEeKylIMMU. BrucaHHble M ONMCaHHBIE YETBIPEXYTOJIBHMKH. B3anMHoe
pacronio’)keHue JByX okpyxkHocTei. Kacanue oxpyxnocreit. O0ue KacaTeabHbIE K JABYM
OKPY’KHOCTSIM.

9 kiace
Bektop, mnmHa (MOAyNb) BEKTOpa, COHANpPaBlI€HHbIE BEKTOPbI, MPOTUBOMIOJIOKHO
HallpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HAJ
BeKTOpaMHu. Pa3nokeHHe BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTsl



BEKTOpA.

CkansipHO€E IPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIJIs1 HAX0XKIEHUS IJIMH U YIJIOB.

JlexkapToBbl KOOpIMHATBI HA IUIOCKOCTH. YPaBHEHHs NPSIMOM U OKPYKHOCTU B
KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U INpsAMBIX. MeTox KOOpAMHAT U €ro
IIPUMEHEHHUE.

Cunyc, kocuHyc, TaHreHc yrioB ot 0 1o 180°. OcuoBHoe TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIbI IPUBEICHUS.

Pemenne TtpeyronpHukoB. TeopemMa KOCHMHYCOB M TeOpeMa CHUHYCOB. Pemienue
MIPAaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[mMHaA OkpykHOCTH. ['pagycHas u paaraHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyKHOCTeH. [1inomane kpyra, ceKTopa, CErMeHTa.

JIBM>KEHUS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETPHH (GUTYp (3JIEMEHTapHbIE MPEACTABICHNU).
[TapannensHbii nepenoc. [1oBopoT.



Pa3znen 3. TemaTnueckoe NJIAHUPOBAHHUE

7 kaacc
Kou- Kou- OcHOBHBIEC HaNIpaBJICHUS
Pasnen 50 TeMbr 5o OCHOBHBIE BUJBI IEATEIBHOCTH 06yqaf01111/1xc;3 BOCLTATENE HOM
(Ha ypoBHE YHUBEPCAIbHBIX Y4eOHBIX JICHCTBUIA)
4acoB 4acoB NEeSATEIbHOCTH

HavanbHbie 10 | IIpsmas u OTpeE3OK. 2 OOBbsICHATh, 4YTO Takoe€ OTPE30K, Jiyd, yroj, Kkakue | JlyXxoBHO- HpaBCTBEHHOE
rE€OMETPUUECKUE Jly4 u yrom. (GUTYpBIHA3BIBAIOTCS  PaBHBIMH, Kak  CPaBHUBAIOTCA U | BOCIIUTaHHE,
CBEJICHUS CpaBHeHue 1 U3MEPSIIOTCA OTPE3KU U YIUIBI, YTO TaKOE€ IpaayC W IpagycCHasl | 3CTETUYECKOE

OTPE3KOB U YTJIOB. Mepa yrja, Kakod yrojl Ha3bIBA€TCS MPSMBIM, TYINBIM, OCTPBIM, | BOCIUTAHUE, TPYIOBOE

W3smepenue pa3BEPHYTHIM, YTO TAKOE CepeArHa OTpe3Ka U OUcceKTpuca yria, | BOCIHUTaHHE.

OTpPE3KOB. 3 KaKWe YIJIbl HAa3bIBAIOTCS CMEXHBIMH U KaKu€ BEPTHUKAIbHBIMH,

V3mepeHue yrios. dbopMynupoBaTh U OOOCHOBBIBATH YTBEP)KIEHHUSO CBOWCTBAX

I[lepreHAuKYISPHBIE ) CMEXHBIX W BEPTUKAIBHBIX YIJIOB; OOBSCHSITH, KaKHE IPSIMBIC

IpsIMBIE. HA3bIBAIOTCS  MEPHEHAUKYISPHBIMH;  (QopmyiupoBaTh U

Perenue 3amad. 1 000CHOBBIBATh YTBEPXKIEHHUE O CBOWMCTBE [JIBYX MPSAMBIX,

KoHTpoJbHas NEPIEeHIUKYISAPHBIX K TpeThel; M300pakaTb U pacrno3HaBaTh

pa6ora Ne 1 o Teme yKa3aHHbBIE MPOCTeiue GUrypsl Ha YepTekax; pemaTh 3a/1aqH,

«HavabHbBIC 1 CBSI3aHHBIE C 3TUMH MPOCTEHIINMU HUTYpaAMHU.

reoMeTpUUYecKre

CBEICHUSI.
TpeyroabHUKH 17 | IlepBblii  mpu3HaK OObsicHATh, Kakas (urypa Ha3bplBaeTcsd TPEYroJbHUKOM, | DCTETUYECKOE

paBeHCTBA 3 YTOTAKO€ BEPIINHBI, CTOPOHBI, YIJIbl U MEPUMETP TPEYTrOJIbHUKA, | BOCIUTAHUE, TPYI0BOE

TPEYTrOJIbHUKOB KaKoW TpeyroJbHUK Ha3bIBAa€TCSI PAaBHOOEIPEHHBIM M KaKOH | BOCIIUTaHHE,

Menuansl, PAaBHOCTOPOHHUM, KaKH€ TPEYrOJIbHUKUA Ha3bIBAIOTCS PABHBIMU; | MOMYJISPU3ALIMS

OHCCEKTPUCHI u 3 n300paxkaTb W pacrno3HaBaTh Ha YEPTEKax TPEYrOJbHUKHU U UX | HAYYHBIX3HAHUU.

BBICOTHI DIIEMEHTHI, (QOpMYyIHpOBaTH U  JIOKa3bIBaTh TEOPEMBI O

TPEYTOJIbHUKA. MpU3HAKaX  pPaBEHCTBA  TPEYrOJbHUKOB; OOBSACHSITH,U4TO

Bropoit u Tperwmi Ha3bIBACTCS NEPHEHANKYISIPOM, MPOBEAEHHBIM U3 JAHHOW TOUYKH

NPU3HAKU 4 K JaHHOW TpsSMOI; (OpMyIHpOBaTh M JIOKAa3bIBaTh TEOPEMY O

paBeHCTBa NEPIeHIUKYIApE K TMPSAMOM; OOBSACHATh, KaKUE OTPE3KU

TPEYrOJbHUKOB. Ha3BIBAIOTCA MeJTHaHOM, OMCCEKTPHUCOI " BEICOTOMH

3amaun Ha 3 TpeyrojabHuKa; (QOpMyIUpOBaTH U JIOKa3bIBaTh TEOPEMBI O

IOCTPOCHHUE CBOHCTBax paBH06ereHHOFO TPEYroJIbHUKA, p€laTtb 3aJadu,

Pemenue 3anau. 3 CBSI3aHHBIE C T[PU3HAKaMU pABEHCTBA TPEYrOJbHUKOB U

KoHTposbHas L CBOMCTBaMH PAaBHOOEIPEHHOTO TPEYTOJIbHUKA; (OPMYITHPOBATH

pabota Ne 2 o Teme

OTpeficiecHue OKPY)KHOCTH; OOBSCHATh, UYTO TakKoe LEHTD,




«TpeyronpHuUKmM».

panuyc, XopAa M AMAMETp OKPYXHOCTH; pellaTh MpocTeHInne
3aJjaud Ha MOCTpOeHUe (IOCTPOECHUE YIja, PaBHOTO JaHHOMY,

IIOCTPOEHUE OKCCEKTPUCHI yria, IIOCTPOEHHUE
MEPIEeHIUKYISAPHBIX MPSMBIX, IOCTPOCHHUE CEPEANHBI OTPE3Ka) U
Oonee  CIOXHBIE  3aJauM,  HCIOJIB3YIOIIHME  YKa3aHHbIE

HpOCTCfIIHI/Ie; COIIOCTAaBJIATH HOHy‘leHHBII;'I pE3yabTaT C YCIOBUEM
3aJa4yu, aHAJIM3UPOBATHL BOSMOXXHBIC CJIyUau.

HapanneanLIe 13 HpI/I3HaKI/I CDOpMyJ'II/IpOBaTB OIpCaAcCICHUC nmapanjiCiibHbIX IIPAMBIX; OcTeTHYecKoe
IIPSAMBIC mapajiCiIbHOCTH OOBSICHATH C IOMOIIBIO pUCyHKa, KaKWe€ YTIIbI, 06paSOBaHHbI€ BOCIIMTAaHUE, TPYAOBOC
JBYX IPAMBIX IIpU NEPECCUCHUN IBYX MPAMBIX ceKymeﬁ, Ha3bIBAKOTCA HAKPECT | BOCIIMTAHUC,
Axcroma JICXKaIuMu, KakKue OOAHOCTOPOHHUMU n KaKue | rpaXJaaHCKOC
nmapanjiCiIbHbIX COOTBCTCTBCHHBIMU, Q)OpMYJ'II/IpOBaTB N OOKa3bIBATh TCOPCMBI, | BOCIUTAHUC.
IMPAMBIX. BbIpXKXAOMKUC TPU3HAKKU [MAPAJUICIIBHOCTH OBYX  IIPAMBIX;
Pemenne 3agau 06L$ICH$ITL, YTO TaKOC AaKCHOMBI I'€OMECTPHUHU U KAKHC aKCHOMBI
KOHTpOJ’IBHa}I YiKE HUCITOJIB30BAJINCH paHee; q)OpM}’JII/IPOBaTI) AKCUOMY
pa60Ta No 3 o teme nmapamicibHbIX IIPAMBIX HW  BBIBOJUTH CICACTBUA U3 Heé;
((HapaHHeJIBHLIC (1)OpMyJH/IpOBaTI) u J0Ka3bIBAaTh TCOPCMBI 0 CBOMCTBax
IIPSAMEBIEY. nmapajiCiabHbIX IIPAMBIX, 06paTHbIe TCOpEMaM O IIpHU3HaKax
mapajmicCiIbHOCTH, CBsI3aHHBIX C HaKpECT JeXKalnuMu,
COOTBETCTBEHHBIMH U OTHOCTOPOHHHUMMU YyIJIaMH, B CBA3H C O3TUM
06”I)$ICH$ITB, YTO TAKOC YCJIOBHUC M 3aKJIIOUYCHUC TCOPEMBI, KaKasd
TEOpEMa Ha3bIBACTCA O6paTHOI71 0 OTHOWICHHIO K JIaHHOMU
TCOPEME, 06135[CHSITB, B 4EM 3aKJIOYAECTCS METOJ, J0Ka3aTeIbCTBA
OT MPOTUBHOTO: (bOpMYHHpOBaTB U JOKa3bIBaTb TCOPEMBI 00
yriax C COOTBCTCTBCHHO nmapaninciIbHbIMA u
NEPHNCHAUKYIIAPHBIMU CTOpOHaMHU, IIPUBOJAUTH IIPUMEPLI
HCIIOJB30BAHUAITOTO METOMA, PE€HIaTh 3aaavyd Ha BBIYHCIICHUC,
J0Ka3aTCJIbCTBO M IOCTPOCHUE, CBA3AHHBLIE C IapalJICJIbHBIMHU
MPAMBIMH.
CooTHOIIIEHHE 18 CYMMa YIJI0B (I)OpMyJII/IpOBaTB U JOKa3bpIBaTb TEOPEMY O CYMME VYIJIOB pr,HOBOC BOCIIUTAHHUEC,
MEXIOY TPCYTrOJIbHHKA. TPCYTOJIbHHUKA N e€ cJIeICTBHE O BHEIIHEM yrja€ TpCyroJbHHKaA, | MaTPUOTHICCKOEC
CTOpOHaMHU u CooTHOIICHUS IIPOBOANTH KHaCCI/I(I)I/IKaLII/IIO TPEYTOJIBHUKOB  I10 yriiam; | BOCIIMTaHUE,
yriamMmu MEXIY CTOpOHAMHU q)OpMy.]'H/IPOBaTL N OO0Ka3bIBaTh TCOPEMY O COOTHOIOCHHUAX | OCTECTHYCCKOC
TPEYTOJIbHUKA U yriiaMu MEXIY CTOPOHAMH U yTiIaMH TPEYTIOJIbHHUKa (HpﬂMOC )51 06paTHOC BOCIIUTAaHHUEC.
TPEYTOJIbLHUKA. YTBEPKACHUS) U CIEACTBUS W3 HEE, TEOpeMy O HEpPaBEHCTBE

KoHnTponbHas

TPEyrojipHuKa; (OpMYyIHpPOBaTh U JOKa3bIBaTh TEOPEMBI O




pabota Ne 4 o Teme
«CooTHolIEHNE
MEXy CTOPOHAMH
U yIIIaMu
TPEYTrOJbHUKAY.

[IpsamoyrosibHbBIE
TPEYTOJIbHUKH.

IToctpoenue
TPEYroJibHUKa  TI0
TPEM BJIEMEHTaM.

Pemenue 3amay.

KoHntponbHas
pabota Ne 5 o Teme
«IpssmoyrosbHbIE
TPEYTOJIbHUKIY.

CBOMCTBaX MNPSAMOYIOJbHBIX TPEYIOJbHUKOB (IIPSIMOYTOJIbHBIN
TpeyroJbHUK ¢  ymoM  30°,  mOpu3HaKu  paBEHCTBA
NPAMOYTOJIBHBIX TPEYTrOJIbHUKOB); dbopmynupoBaTh
OnpefieNieHus] PacCTOSHUSI OT TOYKH JO0 MPAMOM, PacCcTOSHUS
MCXKAY IapajuICIIbHBIMU IIPSAMBIMH, peuiaTtb 3agadyu Ha
BBIUMCJICHHS, JOKA3aTelIbCTBO U TIOCTPOCHHUE, CBSI3aHHBIE C
COOTHOLICHUAMH MCXKAY CTOPOHAMH U yIJIaMHU TPCYIrOJIbHUKA U
paccTosHUEM  MEXIy  MapajUleIbHBIMH  HPSMBIMU,  MpHU
H€06XOI[I/IMOCTI/I MMPOBOAUWTL IO XOA4Y PCHICHUA AOIIOJHHUTCIBHBIC
MIOCTPOCHHUS, COMOCTABIIATH MOJYUYEHHBIH Pe3yabTaT C YCIOBUEM
3aJauM, B 3aJayax Ha IIOCTPOCHHME HCCIIENOBAThb BO3MOXKHbBIE
CIIy4au.

[ToBTOpEHuMeE.
Pemenue 3amau

10

HauasnrnHbie
reoOMEeTpUYECKUe
CBEIECHUS.

IIpusnaku
paBeHCTBa
TPEYTOJIbHUKOB.

CoOTHOIIIEHUS
MEXy CTOPOHAMU
U yriiaMu
TpPEeYroJbHUKA.

IIpssMoyronbHBIE
TPEYTOJIbHUKH.

Hrorosoe
ITIOBTOPEHHE.

JlyXOBHO- HPaBCTBEHHOE
BOCIIMTaHUE, TPYAOBOE
BOCIIUTaHUE.

Hroro

68

K/p 5




8 kiaacc

Kozn- Kon-
OcCHOBHBIE BUJIBI ICATETBHOCTH 00Yy4JaIOMUXCsi(Ha YpOBHE
Pazgen BO TeMspl BO . N
4aCOB 4aCOB YHHUBEPCATbHBIX YUEOHBIX JEHCTBHI)
YeTbIpexyroapbHu 14 | MHOroyrojJpHUKH. 2 OOBACHATH, YTO TAKOE JIOMaHasl, MHOTOYTOJIbHUK, €r0 BEPUIMHBI, | DCTETHUECKOE
KH [Tapannenorpamm u 6 CMEXHbIE CTOPOHBI, TUAroHajau, M300pa)xkaTb M paclo3HaBaTh | BOCHUTAHUE, TPYAOBOE
Tpamneuus. MHOIOYI'OJIbHUKH Ha 4epTekax; IOKa3blBaTh AJIEMEHThl MHOIO | BOCIMTAHHUE,
[IpsAMOYTOJIbHUK, 4 YJrOJIbHMKA, €ro BHYTPEHHIOIO UM  BHEUIHIOIO  00JIaCTH; | MaTPUOTUYECKOE
poMO, KBaapar. (bopMyIHpOBaTh OIpENEeNIEHUE BBIMTYKIOT0 MHOTOYTOJIBHUKA; | BOCIIUTAHHE.
Pemenue 3a1ad4. 1 1/1306pa>1<aTL U pacClio3HaBaTb BBINYKJIBIC W  HCBBIITYKIIBLIC
KoHTponpHas 1 MHOT'OYTI'OJIbHUKH; (dbopmyaMpoBaTh u JOKa3bIBaTh
pabora Ne 1 mo YTBEPKACHUSIO CyMME YIJIOB BBIINYKJIOIO MHOTOYTOJIbHMKA U
Teme CyMME €ro BHEIIHUX YIJIOB; OOBSCHATh, KakuUE€ CTOPOHBI
«YeThIpexyroapHu (BepILHHBI) YETBIPEXYTOJIbHUKA Ha3bIBAIOTCS
KW, IIPOTUBONOJIOKHBIMH; dbopmynupoBaTh ornpezeneHus
napajuiesorpaMmma, Tpanenuu, paBHOOEAPEHHOM u
MPSIMOYTOJIBHOM Tparenui, NpsMoyrojbHUKa, poM0Oa, KBajapaTa,
n3o0paxaTb W pacno3HaBaThb 3T  YETHIPEXYTOJILHUKHY;
(GbopMyIHUpOBaTh U JIOKA3bIBATh YTBEPKAECHUS 00 UX CBOMCTBAX U
IIPU3HAKAX; PEIlaTh 3a/Ja4d Ha BBIYMCIICHUE, NOKA3aTelNbCTBO U
IIOCTPOEHHUE, CBSA3aHHBIE C TUMHU BHJIAMU UYETBIPEXYTOJIBHUKOB;
OOBSICHATh, KaKH€ JIB€ TOYKU HA3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTEJIBHO MpsIMON (TOYKHM), B KakoM ciaydae ¢urypa
Ha3bIBAETCSI CUMMETPUYHOM OTHOCHUTEIBHO MPSAMOU (TOUKM) U
YTO Takoe OcCh (LIEHTP) CUMMETpUU (UTyphl; TPUBOAUTH
npuMepsl  Guryp, oOJamaronIMX  OCeBOM  (LIEHTPaILHOM)
CHUMMETpHEH, a TakKe IpUMEpPhl OCEBOM M LEHTPaIbHOU
CUMMETpPHUI B OKpY»Karoliei Hac 00CTaHOBKE.
[Tnomans 14 | Inomans 5 OOBsACHATH, KaK NPOU3BOAMTCA M3MEpeHHe Iuomaneii MHoro | TpymoBoe BocIUTaHHE,
MHOT'OYT'OJIbHUKA. YT OJIbHUKOB, KaKHe MHOT'OYT'OJIbHUKU Ha3bIBAIOTCS | CTETUYECKOE
[Tnomanu 5 PaBHOBEJIMKUMHU u KaKue PaBHOCOCTABJICHHBIMH; | BOCIIUTAHUE,
apajuIeIorpaMma, (opMyIHpPOBAaTLOCHOBHBIE CBOMCTBA IIOLIAJIEHl U BBIBOAUTH C | HKOJIOTHYECKOE




TPEyrojibHUKa |
Tparneuuy.

Teopema
[Tudaropa.

Pemenue 3amau.

KonTponbhas
padora Ne 2 mo
teme «[Inomanpy.

1754 OMOIIBIO(GOPMYJTBI Ioma e IPSMOYTOJIBHUKA,
napauIenorpaMma, TpeyroibHUKa, Tparnenuy; (GpopMynupoBars u
JIOKa3bIBaTh TEOPEMY 00 OTHOLICHHH IUIOMIAJCH TPEYTOIbHUKOB,
UMEIOIUX TI0 PaBHOMY YIIy; (OPMYIHPOBAaTh M JIOKa3bIBATh
teopemy Iludaropa u odparnyto eif; BBIBoAUTH hopmyity I'epoHa
JUIS TUTOIIAJM TPEYTOJIbHUKA; pPelaTh 3aJaud Ha BBHIYMCICHUE U
JIOKa3aTeIbCTBO, CBSI3aHHBIE C (opMmMynaMu IUiomaned u
teopemoii [Tudaropa

BOCIIUTAHHUC.

TTonoGHbIE
TPEYTOIbHUKHU

19

Ornpenernenue
0T00HBIX
TPEYTOJIHHUKOB

[Tpu3Haku momoous
TPEYTrOJIbHUKOB

KonTponbHas
paborta Ne 3 o
teme «[lomoOHbIE
TPEYTOJILHUKI.

IIpumeHeHne
oI00us K
JI0Ka3aTelIbCTBY
TEOPEM U
pELIeHUIO 3a/1ay.

CoOTHOIIIEHUS
MEXTy CTOpOHAMH
U yriiaMu
PSIMOYTOJIBHOTO
TpPEeyroJabHUKA.

KonTponbHas
pabota Ne 4 o
teme «IlomoOHBIE
TPEYTOJbHUKN.

OOBACHATH  MOHATHE  MPONOPIHOHAIBHOCTH  OTPE3KOB;
(GopMyIUpOBaTh ONPEICICHUs MOJO0OHBIX TPEYTOJIbHUKOB H
kodpdunrenta mnomodus; (GopMyIupoBaTh M JOKa3bIBATh
TeopeMbl: 00 OTHOIICHUH IJIOMIAeH OJOOHBIX TPEYTOIBHUKOB,
0 IMpHU3HAKAX MOA0OUS TPEyrojIbHUKOB, O CpeAHEH JIMHUU
TPEyrojbHUKa, O MEPEeCeUeHUH MeAUaH TPEeyrojbHUKa, O
IPONOPLHUOHATIBHBIX OTPE3KAX B MPSIMOYTOJILHOM TPEYTOJIbHUKE;
OOBSICHATB, YTO TAKOE METOJ] 1000U B 3aJjauax Ha MOCTPOCHHUE,
U TIPUBOJUTH MPHUMEPHI MPUMEHEHHUSI 3TOTO METOa;00bACHSTH,
KaK MOYKHO HCITI0JIb30BAaTh CBOMCTBA MOJOOHBIX TPEYTOJIbHUKOB B
U3MEpUTENIbHBIX paboTax Ha MECTHOCTH; OOBACHAThH, KaK BBECTU
MOHATHE MOAO0OMS IJs MPOU3BOJIBHBIX QUTYp; POPMYIHMPOBATH
olpesielieHne U WIIIOCTPUPOBATh MOHATHS CHHYCa, KOCHHYCa U
TaHF€HCa OCTPOro yrjia MpsMOYIOJbHOIO TpPEYroJbHHKA;
BBIBOJUTH OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO U
3HAYeHMS CHHYCa, KOCUHYyca U TaHTeHca i yraos 30°, 45°, 60°;
pemiaTth 3agaud, CBA3aHHbIE C MOAOOMEM TPEYroJbHHUKOB, IS
3HA4YECHUN byHKIIHIIT

BBIYUCICHU TPUTOHOMETPUUICCKUX

HCITOJIB30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI

TpynoBoe Bocnuranue,
ICTETUYECKOE
BOCIHMTAHUE,
9KOJIOTUYECKOE
BOCITUTaHHUE.




OKpYXHOCTh 17 KacarenpHas K 3 UccnenoBats B3aUMHOE PacHoOIOKEHUE MPSAMOU U OKPYKHOCTH; | DCTETUUECKOE
OKPY’KHOCTH. dbopMynupoBaTh OMpejeNieHne KacaTellbHOM K OKPYKHOCTH; | BOCIIUTAHUE, TPYI0BOE
IlenTpanbHple U 4 dopMynupoBaTE M JIOKa3blBaTb TEOPEMBI: O CBOMCTBE | BOCIIMTaHUE,
BIIMCAHHBIC YTJIBI. KacaTeIbHOH, O TpH3HAKe KacaTelbHOW, 00 OTpe3Kax | MOmyJsipu3aIus
Yersipe KacaTeJbHBIX, MPOBEIEHHBIX M3 OJHON TOYKH; (HOPMYIHPOBATH | HAYYHBIX 3HAHUH.
3aMedareabHbIe NOHATHUSL ILIEHTPAJIBHOIO yIjda M TIPagyCHOM Mepbl Jyru
TOYKH 3 OKPYXXHOCTH; (OpPMYIUpOBaTh M JIOKa3bIBaTh TEOPEMBL: O
TPEYroJIbHUKA. BIIMCAHHOM YIJIE, O MPOU3BEACHUN OTPE3KOB IEPECEKAIOIIUXCS
Brmcannas u xopa; GopMynupoBaTh U JIOKA3bIBaTh TEOPEMBI, CBA3aHHBIC C
ONKMCaHHAas 4 3aMeyaTeNbHBIMH TOYKAMH TPEYTOJIbHHKA: O OHUCCEKTpuce yria
OKPYKHOCTH. U, KaK CJe/ICTBUE, O MepeceyeHur OUCCEKTPUC TPEYTOJIbHUKA; O
Perenue 3a1ad. 2 CEepEIMHHOM NEPIEHIUKYJSIpPE K OTPE3KY U, KaK CIEACTBHE, O
KoHTpobHas 1 NIEPECEUCHUN  CEPEIUHHBIX  MNEPIEHIUKYJISIPOBK  CTOpPOHAM
paGota Ne 5 mo TPEYrojbHUKA; O  IEPECEYEHUM  BBICOT  TPEYTrOJIbHUKA;
Teme (GbopMyIUpOBaTh OMpPEACIICHUs] OKPYKHOCTEW, BIIMCAHHOW B
«OKpPYKHOCTBY. MHOTOYTOJIBHUK M  OINHMCAHHOW  OKOJIO  MHOTOYTOJIbHHKA;
dbopMynupoBaTh M JOKa3bIBaTh TEOPEMBI: 00 OKPYXHOCTH,
BIIMCAHHOM B TPEYroJbHUK; 00 OKPYKHOCTH, OMUCAHHOM OKOJIO
TPEYrOJIbHHUKA; 0 CBOICTBE CTOpPOH OIIMCAaHHOTO
YeTHIPpEXYTOJIbHUKA; O  CBOMCTBE  YIVIOB  BIHMCAHHOIO
YeThIpEXYTOJIbHUKA;  pellaTh  33Jauyd  Ha  BBIUMCIICHHE,
JI0Ka3aTeNbCTBO U TOCTPOEHHUE, CBSI3aHHBIE C OKPYKHOCTBIO,
BIIMCAaHHBIMUU OTHMCAaHHBIMU TpeyroJabHUKaMHU u
4eThIPEXYTrOJbHIUKAMH; MCCIIEIOBAaTh CBOMCTBAa KOH(UTrypanui,
CBA3aHHBIX C OKPYXHOCTBbIO, C TIOMOIIBIO KOMIIBIOTEPHBIX
IporpaMm
[ToBTOpEeHwue. 4
Pemmenue 3agau
Htoro 68 Kip 5

9 kjacc




Kozn- Kon-
OcHOBHbIE BUBI ACATEILHOCTH 00YUaIOLIUXCSI
Pa3nen BO TeMmel BO . .
(Ha ypOBHE YHUBEPCAJIBHBIX YICOHBIX ACHCTBUI)
4acoB 4acoB
Bexropst 8 [TonsiTue BekTOpa 2 @opMyIMpoOBaTh ONPENEICHHUS] U WIIIOCTPUPOBATh MOHSTHUS | DCTETUUECKOE
CrnosxeHnue u 3 BEKTOpa, €ro JJIMHBI, KOJUIMHEAPHBIX M PAaBHBIX BEKTOPOB; | BOCIUTAHUE, TPYAOBOE
BBIYMTAHUE MOTHBHUPOBATh BBEACHUE NOHATHA W JACUCTBHM, CBS3aHHBIX C | BOCIIUTAHUE,
BEKTOPOB BEKTOPaMHU, COOTBETCTBYIOIIUMH NPUMEPAMH, OTHOCAIIUMUCA K | HOILYJISIpU3aLUs
YMHOXEHNE 3 (bu3UYeCKUM BEKTOPHBIM BEIUYMHAM; MPUMEHSTh BEKTOPHl U | HAYYHBIX 3HAHUIL.
BEKTOpa Ha YHCJIO. JIEMCTBUS HaJl HUMHU IIPU PEILICHUH T€OMETPUUECKHX 3a/1a4
IIpumeneHune
BEKTOPOB K
peleHuto 3a1a4
Meron 10 | KoopauHatsl 2 OOBSICHATP W WUTIOCTPUPOBATH TMOHATHUA NPSIMOYTOJIBHOM | DcTeTHYecKoe
KOOpJAUHAT BEKTOpa CHUCTEMbI KOOpPAMHAT, KOOPAMHAT TOYKH U KOOPJIMHAT BEKTOPA; | BOCIUTAHUE, TPYAOBOE
[Ipocreiimue 2 BBIBOJIUTh U HCIIOJIB30BAaTh MPU pEIIeHUuH 3anad  (GOpMyIibl | BOCIHUTAHUE,
3a/1ayu B KOOPJIMHAT CEPEJIMHbl OTPE3Ka, JJIMHBI BEKTOpA, PACCTOSIHUSA | MOILYJsIpU3aLUs
KOOpJAHMHATAX MEXy IBYMsS TOUKAMU, YPaBHEHUSI OKPY>KHOCTH M TIPSIMOMA HAy4YHBIX 3HAHUMN.
YpaBHeHUS 3
OKPY>KHOCTH U
IpsAMOit
Pewenue 3anau 2
KonTponbHas 1
pabora Ne 1 1o
Teme «BekTopb».
CooTHomeHus 11 | Cunyc, KOCHHYC, 3 @opMyIMpOBaTh W WLIIOCTPUPOBATh OIpPENENICHUs CHHYCa, | TpyloBoe  BOCIHTaHHE,
MEXIY TaHTEeHC, KOCHHYCa, TaHreHca M KoTaHreHca yriaoB or 0 npo 180°; | sxosmornueckoe
CTOpOHAMU U KOTaHI'€HC yTJa. BBIBOAUTh OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO U | BOCHHUTAHUE,
yrilamMu CooTHoteHus 4 dbopMyIbl IpUBeieHUs; POPMYITUPOBATEH U JIOKA3BIBATH TEOPEMBI | TPAXKIAHCKOE
TPEYroJIbHUKA. MEXAYy CTOPOHAMHU CHMHYCOB M KOCHHYCOB, NPUMEHSATh UX TMPU PELICHUU | BOCIUTAHUE.
CxkanspHoe U yriamMu TPEYTrOJIbHUKOB; OOBSICHSATH, Kak HCIOJIB3YIOTCS
IIPOU3BEJICHUE TPEYrOJIbHUKA. TpUTOHOMETpHUecKue (HOpMyIJbl B M3MEPUTEIbHBIX paboTax Ha




BEKTOPOB CkanspHoe MECTHOCTH;  (OPMYJIHMPOBaTh ONPEAETICHUS yIila  MeEexXIy
IIPOU3BENICHUE BEKTOPAMH U CKaJIIPHOIO IPOU3BEACHHS BEKTOPOB; BBIBOJUTH
BEKTOPOB. bopMyiTy CKaJIsIpHOTO TPOU3BEICHHS Yepe3 KOOPIUHATHI
Pewenne 3anau. BEKTOpOB; (hopMynupoBaTh W OOOCHOBBIBATH YTBEPIKICHHE O
KoHntposbHas CBOMCTBAX CKAJSIPHOIO MPOU3BEACHMS; UCIIOIb30BATh CKAJSIPHOE
paborta Ne 2 o MPOU3BEJCHUE BEKTOPOB IPU PELLICHHUH 3a]1a4
TeEME
«CooTHOLIEHUS
MEXy CTOPOHAMU
U yriamu
TPEYTOJIbHUKA.
Jnuna 12 | [IpaBunbHBIE ®opMynHpoBaTh ONpPEIEICHUE NPABUIBHOTO MHOTOYIOJBHUKA; | DCTETUUECKOE
OKPY)KHOCTH  H MHOT'OYTOJIbHUKH dopMynHpOBaTE M JIOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSX, | BOCIIUTAHUE, TPYIOBOE
ionaap Kpyra Hnuna ONMCAHHOM OKOJIO PaBUJIBHOI'O MHOTOYT'OJIbHUKAW BIIMCAHHOM B | BOCIIMTAHHUE,
OKPYXHOCTH U HEro; BBIBOJUTH U HCIIOJIb30BaTh (OPMYINbI AJI BBIYUCIEHUS | MOMYJISIpU3ALUL
Iionaap Kpyra. IUIONIA IPABWJIBHOTO MHOTIOYTOJIBHHKA, €ro CTOPOHBI M | HAyYHBIX 3HAHUM.
Pewenne 3anau. pagMyca BIIMCAaHHOM  OKPYXXHOCTH; pemarb 3aJadyd  Ha
KonTtponsHas MIOCTPOCHWE  TMPABUJIBHBIX  MHOTOYTOJBHUKOB;  OOBSCHATH
pabora Ne 3 o MOHATHUSL JJIMHBl OKPY)KHOCTM M IUIOUIAJM KpPYra; BBIBOJUTH
TeMe «JlnHa (GbopMyIbl U BBIUUCIECHUS JJIMHBI OKPY>KHOCTHH JUIMHBI JyTH,
OKPY>KHOCTHU U [Iom@aau Kpyra 1 mjiomaan KpyroBoro CEKTopa; mpuMEHATb OTU
IUIOLIA/lb KpyTra. (bopMyIIbI IPH pelIeHUH 3a1a4
JIBrxeHust 8 [Tonsitue OOBSICHATH, UTO Takoe OTOOpa)KeHUE IJIOCKOCTU Ha ceds U B
JIBUJKCHHSL. KAKOM CJIy4a€ OHO HAa3bIBA€TCS JIBMOKEHHEM IUIOCKOCTH;
[TapannenbHbIi OOBSACHATH, YTO TaKoOe OcCeBas CHMMETpHUS, LEeHTpaIbHas
MIEPEHOC U CUMMETpHUS, NMapaJlIeNIbHbII EPEeHOC U MOBOPOT; 00OCHOBHIBATH,
IIOBOPOT. YTO 3TH OTOOpakeHUs IUIOCKOCTH Ha cels  SBISIOTCS

Pemenue 3amau.

KonTponbHas
pabora Ne 4 mo
TemMe «JIBHKEeHUS.

JABHKCHUSAMU, O6’[>$ICH$ITB, KakKoOBa CBsA3b MCKAY IABUKCHUAMHU
HAJIOKCHUAMU; WIUTFOCTPUPOBATH OCHOBHBIC BUJIbI I[BPI)KCHPIﬁ, B
TOM YHUCJIC C TIOMOIIBIO KOMIIBIOTCPHBIX IMIPOTrpaMmMm




Hauanbnbie MHOrorpaHHuKH. 1 OOBSCHATh, YTO TAaKOE MHOTOTPAHHHK, €ro TpaHH, péOpa, | DcTeTHYecKoe
CBEICHUS u3 [Tpusma. BEpILMHBI, JUaroHajlid, Kakol MHOTOIPaHHUK HA3bIBAETCS | BOCIUTAHUE, JYXOBHO-
CTEPEOMETPUHU OO0BEMBI TETI. 1 BBIIIYKJIBIM, 4YTO Tako€ N-yrojibHas NOpu3Ma, €€ OCHOBAHUS, | HDAaBCTBEHHOE
[Tapannenenunes. 1 OOKOBBIC TpaHU U OOKOBBIC pEOpa, Kakas MpPU3Ma HA3BIBACTCS | BOCIIHUTAHUE, TPYIOBOC
CaolicTBa OpSAMOM M Kakas HaKJIOHHOM, YTO TaKOe€ BBICOTA IMPU3MBbI, KaKas | BOCHUTAHUE.
IPSAMOYTOJIBHOTO npu3Ma Ha3bIBACTCS napaiesIenune/10M u KaKoi
napasuiesenuea. napajuiesienumne/] Ha3bIBaeTcs MPSIMOYTOJIbHBIM; (POPMYIHpPOBATh
[Mupamuna. 1 U OOOCHOBBIBaTH YTBEPXKJICHHUS O CBOMCTBE JAMAaroHaneit
IumusHap. 1 napajuiefienunesa U O KBajgpare IUaroHald HpSIMOYTOJIbHOTO
Komyc. 1 napasuieNienunena; OOBSICHSTH, 4TO Takoe 00BEM
Cdpepa u wap. 1 MHOTOTPaHHHKA; BBIBOAUTH (C Mmomollsto mpuHnuna Kasaiasepu)
Perenue 3aau. 1 dopmyny  o0bEMa  TPAMOYTOJBHOTO  TMapajuIeeNuIe/a;
OOBSICHATh, KAKOW MHOTOTPAHHUK HA3bIBACTCS MHPAMHJION, YTO
TaKko€ OCHOBaHHUE, BEpILIMHA, OOKOBbIE rpaHH, OOKOBBIE pEOpa U
BBICOTA MUPAMUBI, KaKas MUpaMHuIa Ha3bIBACTCS MPABUIBHOM,
4To Takoe amnodemMa MPaBWIBHONH MHUPaMHUIbI, MPHUBOJIUTH
bopmyny o0béMa mHpaMHIBI; OOBACHATH, KaKoe TEJo
Ha3bIBAETCS LIUJIMHJPOM, YTO TAKOE €ro OCh, BHICOTA, OCHOBAHMS,
panuyc, OOKOBas TOBEpPXHOCTb, OOpasymwolue, pa3- BEpPTKa
OOKOBOIl TMMOBEPXHOCTH, KakUMU (OpMyJaMH BbIpaKaroTCs
00BEM U MIIOIIA b OOKOBOM MOBEPXHOCTH IIMJIMHAPA; OOBACHATD,
KaKoe TeJO0 Ha3bIBAaeTCSd KOHYCOM, YTO TaKO€ €ro OCh, BBICOTA,
OCHOBaHHUE, OOKOBas IOBEPXHOCTb, OOpa3yrolue, pa3BEPTKa
OOKOBOW TOBEPXHOCTH, KAaKUMHM (OPMYJIaMHU BBIPAKAIOTCA
00BEM KOHyca M IUIOIIAAb OOKOBOM MOBEPXHOCTH; OOBSICHATH,
Kakasg IIOBEepXHOCTb Ha3bIBaeTCsi cQepoil M Kakoe Telo
Ha3bIBAETCSl IAPOM, YTO TaKOE paJWyC U JAUAMETp cdepsl
(mapa), kakumu (opMylTaMH BBIpOKAOTCS OOBEM Imapa u
wionianb cdepsl; M300pakaTb M pacrno3HaBaTh Ha PHCYHKax
NpU3MY, TTapajuIeNIeuIe T, MUPaMUTy, IHIHHIP, KOHYC, Iap
06 aKcuomax 06 akcuomax 2
TUTAHUMETPHUH TUTAHUMETPHH.




IToBTOpEHME.
Penrenue 3anmau

[Ipocreiimue
3a/1a4u B
KOOpJMHATAX.

CooTHOIICHUS
MEXIy CTOpOHAMU
U yriamMu
TPEYrOJIbHHKA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB.

JlmmHa
OKPY>KHOCTH U
IJIOLIAb KpyTa.

[TapannensHbINA
IIEPEHOC U
IIOBOPOT.

Hrorosoe
IIOBTOPEHHUE.

DcTeTHYecKoe
BOCIIMTAaHUC, IIYXOBHO'
HPAaBCTBEHHOE
BOCTIUTaHHE, TPYIOBOEC
BOCITMTaHUE.

Hroro
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[TpoTokoiT 3aceqaHmsi METOHYECKOTO
O00BETMHEHUS yUUTENNeH MaTeMaTUKHI
ot 26.08. 2021 roma Ne 1

[laBpuna I'.®.
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