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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBnsieTcss OJHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB I'€OMETPHUHU, NIPHU JI0KA3aTEeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0eCleueHHE  BO3MOXHOCTH  NPUOOpETeHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIYOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMUpOBaHUE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHUpPE MHOTIOTPaHHMKM M Te€ja BpallCHUs, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCUOMATHKHU B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (DYHKITMOHATIBEHONH TPAaMOTHOCTH, PEICBAHTHOM T€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HUCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHuHaniu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOopeMa O IIpPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHen
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHalv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHOW MMPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpa3yomue TMOBEpXHOCTEeW. Tema BpaleHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Inomaas MOBEPXHOCTH LUIUHIpA, KOHYyCa, IJIomaab chepbl U e€ 4dacteil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPAIICHUSI: CEYEHUS LIMJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSAMOIA.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJIBbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEeMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTb M CIIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTarloB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOlLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOTrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
mpoOIeMbl, MOJEIUPOBATh peajbHbIE CUTyallUd Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaIlCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpallu HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH,
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHIATHM U TEOpeEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
KoHTpoJbHbIe
n/n NMPOrpamMmbl Bcero pecypchl
padoTshI
1 Brenenue B ctepeoMeTpuio 23 2 https://resh.edu.ru/subject/lesson/4756/main/203546/
BzanMmHoOe pacnonokeHue IpsMBIX B
2 p p 6 1 http://school-ollection.edu.ru/
MIPOCTPaHCTBE
3 [TapaynenbHOCTh NPSIMBIX U TUIOCKOCTEN B 8 https://urokimatematiki.ru/urok-nekotorie-sledstviya-
[IPOCTPAHCTBE iz-aksiom-917.html
IlepnneHAUKYISIPHOCTD IPSIMBIX U
4 prict Uy p p 25 https://resh.edu.ru/subject/lesson/4734/main/199309/
MJIOCKOCTEH B MPOCTPAHCTBE
https://urokimatematiki.ru/urok-nekotorie-sledstviya-
5 VYribl ¥ paccTosHUS 16 1 ) )
iz-aksiom-917.html
MHoOrorpaHHuku 7 1 http://school-ollection.edu.ru/
BexTops! B mpocTpaHcTBE 12
IToBTOpenue, 00001IEHNE U
8 p B N 5 1 https://resh.edu.ru/subject/lesson/4756/main/203546/
CHCTEMAaTU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6

I[TPOTPAMME




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE

Ne i/ KoHTpoJbHbIe
NporpaMmabl Bceero pecypcsl
padoTshI
1 AHanTA4YecKasi reoMeTpust 15 https://resh.edu.ru/subject/lesson/4734/main/199309/
IToBTOpenue, 0000IIEHHE U
2 p ’ = N 15 http://school-ollection.edu.ru/
cucTeMaTu3alusg 3HaHui
3 OO0BEM MHOTOTpaHHHKA 17 https://resh.edu.ru/subject/lesson/4756/main/203546/
4 T 24 https://urokimatematiki.ru/urok-nekotorie-sledstviya-
¢J1a Bpatiehi iz-aksiom-917.html
[Tnomaay MoBEPXHOCTA U 00BEMEL
5 Had p 9 http://school-ollection.edu.ru/
KPYTJIBIX TEJ
https://urokimatematiki.ru/urok-nekotorie-sledstviya-
6 J{BrokeHus 5 . :
iz-aksiom-917.html
[ToBTOpenue, 060061IeHUE U . .
7 . 17 https://resh.edu.ru/subject/lesson/4756/main/203546/
cHCTeMaTH3aIus 3HaHUuH
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecrBo
Ne ni/m Tema ypoka 4acoB Hara Aara
u3yyeHusi  (akTHYecKas
Bcero
1 OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE TITIOCKOCTH, MapajIeIbHBIX 1
IPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka 06.09.2023
[TonsiTust crepeoMeTpun: TOUKa, psiMasi, MIO0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
2 npaBuiIa N300pakeHNs Ha pUCYHKE TUIOCKOCTH, MApaJICIIbHBIX PSMBIX 1 06.09.2023
(OTpE3KOB), CEpeIMHBI OTPE3Ka T
3 [TonsTHst: mepecexaronrecs MmIoCKOCTH, epeceKaronecs npsamas u 1
IUIOCKOCTh; MOJTYIPOCTPAHCTBO 08.09.2023
4 [onsTus: mepecekaromuecs MmIOCKOCTH, IIEPECEKAIOIIUECS MPsIMast U 1
MJIOCKOCTh; TIOYIPOCTPAHCTBO 13.09.2023
5 MHororpanHuKH, H300pa’keHre IPOCTEUIIINX TPOCTPAHCTBEHHBIX GUTYP, 1
HECYIIECTBYIOIINX 0OHEKTOB 13.09.2023
5 CrapToBblii KOHTPOJIb. MHOTOrpaHHUKH, N300paXKeHHEe MPOCTEHIINX 1
MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIIUX O0OHEKTOB 15.09.2023
7 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CAEACTBUS U3 HUX 1 90.09.2023
8 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICACTBHUS M3 HAX 1 20.09.2023
9 AKCHOMBI CTEPEOMETPHHU U TEepBBIE clieAcTBUS U3 HUX. CIocoOBI 3a1aHus 1
OPSMBIX M IJIOCKOCTEH B pocTpaHcTBe. O0603HAUEHUS MPSAMBIX U TIOCKOCTEH 22.09.2023
N300pakeHre ceueHni MpaMuIbl, Ky0a U TIPU3MBI, KOTOPHIE TPOXOIAT Yepes3
10 ux péopa. M3o00pakeHne nepeceueHusl MoTyIeHHBIX TUIOCKOCTEH. 1 97 09.2023

PaCKpaIHI/IBaHI/Ie IIOCTPOCHHBIX CeUeHUM Pa3HBIMH LIBETAMU




N300paxkenue ceueHnil nupamuabl, Kyoa v pu3Mbl, KOTOPBIE IPOXOAAT Yepe3

11 ux péopa. M300paxkeHne nepecedeHusl MoayuYeHHBIX MIOCKOCTEH. 97 09.2023
PackpammBanne mocTpoeHHBIX CEUCHUH Pa3HBIMU LBETAMHU R
N3obpakenue ceueHuit nmupaMusl, Kyoa v IprU3Mbl, KOTOPBIE IPOXOIAT Yepe3

12 ux péopa. M3o0pakeHne nepecedeHus MOTYICHHBIX III0CKOCTEH. 99.09 2023
PackpammBanue OCTPOSCHHBIX CEUYEHHI Pa3HBIMU LIBETAMHU A
N300paxeHne ceyeHnit MupaMuIbl, Kyoa ¥ MIPU3MBI, KOTOPBIE ITPOXOIAT Yepes3

13 ux p€opa. M3o0pakeHne nepecevdeHHs MOTYICHHBIX IIJI0CKOCTEH. 04.10.2023
PackpammBanme moCTpOCHHBIX CEUSHHI Pa3HBIMH LIBETAMH o

14 Merton cie10B A MOCTPOCHUS CEYEHHH

P 04.10.2023

15 Mertop crenoB A MocTpoeHust ceueHuid. CBOMCTBA MepeceueHUid MPSMBIX U
IJIOCKOCTEH 06.10.2023

16 Mertop crenoB A mocTpoeHust ceueHuii. CBOMCTBA MepeceueHuid MPSMbIX U
IJIOCKOCTEH 11.10.2023

17 [TocTpoenue ceuenuii B nupamue, kKyoe rmo TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I1aroB IOCTPOCHMUS 11.10.2023

18 [TocTpoenue ceuenuii B mupamuie, Kyoe no TpéM Toukam Ha péOpax. Co3znaHue
BBIHOCHBIX YEpPTEKEW U 3aIUCh 111aroB MOCTPOECHMUS 13.10.2023

19 [locTpoenue ceuenunii B nmupamue, Kyoe no Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX YEpPTEKEW U 3aIUCh 111aroB MOCTPOECHMUSI 18.10.2023

20 [Toctpoenue ceuenuii B nmupamuze, Kyoe no Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB IOCTPOCHMUS 18.10.2023

21 [ToBTOpenue mrannMeTpun: Teopema o0 MPOMOPIIMOHATEHBIX OTPE3Kax.

[TogoGue TpeyroJbHUKOB 20.10.2023

29 [ToBropenue nnanumerpuu: Teopema Menenas. Pacuersl B ceueHusIX Ha
BBIHOCHBIX YepTexax. Mcropust pa3BUTHA IIJIAHUMETPUH U CTEPEOMETPUN 25.10.2023

23 KonTpoubHnas pabora "AxcroMsl crepeomerpun. CeueHus"




25.10.2023

Bzanmuoe PaCIIOIOKCHHUC IIPAMBIX B ITPOCTPAHCTBE. CKpCI_HI/IBaIOH_[I/ICCH

24 npsimble. [Ipu3HAKY CKpenUBaIOINXCs PSIMBIX. [lapaiienbHbie MpsMbIe B 97 10.2023
POCTPAHCTBE
Teopema o CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM NapajuiesibHON JaHHOH
25 MPSMOM, MPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIS)KAILleH Ha TaHHOM 08.11.2023
npsiMoi. JleMMa o mepeceueHun napavienbHbIX MPSMBIX TNIOCKOCThIO o
26 [TapanmnensHOCTh TpeX NpsIMBIX. Teopema o TPEX mapaieabHbIX MPSMBIX.
TeopeMa 0 CKpenIMBaIOIIMUXCS MPSMBIX 08.11.2023
97 [MapannensHoe mpoekTupoBanre. OCHOBHBIE CBOMCTBA apaIIeIbHOTO
npoekTupoBanus. M300paxeHne pa3HbIX (GUTYp B MapaJICIIbHON MPOCKITUU 10.11.2023
LlenTpanbHas NpoeKIus. YToll C COHANPaBIEHHBIMUA CTOPOHAMHU. YTOI MEXKIY
28
MIPSMBIMHU 15.11.2023
29 3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHKE, CBSI3aHHBIE C PACIIOIOKECHHEM
IPSIMBIX B IPOCTPAHCTBE 15.11.2023
IToHsTHA: MapaJIENbHOCTh NPSIMOM U TJIOCKOCTH B MpOCTpaHcTBe. [Ipu3Hak
30 napaIeIbHOCTH TPSIMOU | III0cKOCcTH. CBOMCTBA MapayuIeTbHOCTH MPSIMOH 1
17.11.2023
TUTOCKOCTH
31 ['eomeTpuyeckue 3aauu Ha BBIYUCIEHUE U I0KA3aTeIbCTBO, CBSI3aHHEIE C
MapaIeIbHOCTHIO MIPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE 22.11.2023
39 [TocTpoeHue ceueHust, IPOXOAALIETO Yepe3 JaHHYIO MPSIMYIO Ha UepTexke U
NapajuIeIbHOTO IpYyroi npsiMoi. Pacuér oTHomeHui 22.11.2023
33 [MapannensHas MPOEKINs, MPUMEHEHHUE [T TOCTPOCHHS CEUECHUI Ky0a 1
napauienenuneaa. CBoNUCTBa Mapaviesenuneaa u mpu3Mbl 24.11.2023
34 [MTapannensHbie mnockocTu. [Ipu3HaKy mapannenbHOCTH JIBYX MJIOCKOCTEH
29.11.2023
35 Teopema 0 mapayIenbHOCTH U €AMHCTBEHHOCTH TUIOCKOCTH, MTPOXOASIIEH depe3
TOYKY, HE MMPUHAJJICIKAIYIO JAaHHOU IJIOCKOCTHU U CIIEJICTBUS U3 HEE 29.11.2023




CBolicTBa napasuieabHbIX IIOCKOCTEN: O MAapaJIJIEIbHOCTH MPSMBIX

36 . .

MIePECEUCHHMS TIPH MTEPECCUCHUH JBYX MapaJIEIbHBIX TJIOCKOCTEH TpEThen 01.12.2023

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00 OTpe3Kax MapauieIbHbIX MPSIMBIX,
37 3aKIIFOYEHHBIX MEKIY MapaJuIeTbHBIMU IJIOCKOCTSAMU; O TIEPECEUEHUH MPSIMOii ¢ 06.12.2023

JBYMS TApaJJICIbHBIMU TIOCKOCTSIMH
38 [ToBTopenue: Teopema Iludaropa Ha maockocTr 06.12.2023
39 [ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 08.12.2023
40 CaoiicTBa Ky0a 1 MPSMOYTOIBHOTO MapaJijIesIeune1a 13.12.2023
41 Bbruucnenue JUIMH OTPE3KOB B KyOe U MPSAMOYTOJIbHOM Hapalljiesenuie/e

13.12.2023

42 [IepnieHIUKYIAPHOCTD NPSMOM U IIIOCKOCTH. [Ipu3HaK nepneHauKyIspHOCTH

IPSIMOM U TNIOCKOCTH 15.12.2023
43 [IepnieHAMKyYIAPHOCTD NMPSMOM U INIOCKOCTH. [Ipu3HaK nepneHauKyIspHOCTH

IPSIMOH U TJIOCKOCTH 20.12.2023
44 Teopema 0 CyI1eCTBOBAaHUU U €IMHCTBEHHOCTH MPSIMOM, MPOXOJAILEH uepes

TOYKY IIPOCTPAHCTBA U MEPIEHANKYISAPHON K IIJIOCKOCTH 20.12.2023
45 Py0e:xHblii KOHTPOJIb. [I10CKOCTH U IEpNIEHAUKYIISIPHBIE UM MIPSIMBIE B

MHOTOTpaHHHUKaX 22.12.2023
46 [TockocTH 1 IEPIIEHANKYIISIPHBIE UM TIPSIMbIE B MHOTOTpaHHHKAX 97 122023
47 [epnienaukynsap u HakiaoHHas. [TocTpoeHne nepneHMKyIspa U3 TOYKU Ha

IPSIMYIO 27.12.2023
48 [epniennukynsip u HakIoHHas. [locTpoeHne IepneHIUKYIsIpa U3 TOYKH Ha

IPSIMYIO 29.12.2023
49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas)




10.01.2024

50 Teopema o Tpéx mepreHANKYIApax (mpsMasi u oopaTHas
P pEX meprien Ky Apax (1p parias) 10.01.2024
51 VYT01 MeXay CKpPEeIMBAIOIIUMUCS TPSIMBIMU
Ay CEPEHHEAOH P 12.01.2024
[Touck nepreHUKYIIPHBIX MPSIMBIX C TIOMOIIBIO MEPIICHUKYISIPHBIX
52 .
IJIOCKOCTEHN 17.01.2024
53 OpTOorosanbHO€ MPOEKTUPOBAHUE
17.01.2024
54 [ToctpoeHue ceueHuii Kyda, MPU3MBbL, TPABHILHON MUPAMUIBI C IIOMOIIIO
OPTOTOHAJILHON TIPOSKITUH 19.01.2024
55 [TocTpoenue ceuenuii kyoa, MpU3Mbl, IPaBUIbHON MUPAMUIbI C TOMOILBIO
OPTOTOHAJILHOMN MIPOEKITNU 24.01.2024
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO MIIOCKOCTH. [lmockocT cummeTpuit
B MHOTOTpaHHUKAX 24.01.2024
[Tpu3Hak neprneHIuKyIIPHOCTH MPSIMON U TNIOCKOCTH KaK CIEJACTBHE
57
CUMMETpUU 26.01.2024
58 [IpaBusIbHBIE MHOTOTPaHHHUKHU. Pacy€T paccTOsSHUI OT TOYKH 10 TUIOCKOCTH
31.01.2024
59 [TpaBuiibHBIE MHOTOTPpaHHUKH. Pacdér paccTosHUI OT TOYKH A0 TUIOCKOCTH
31.01.2024
60 CriocoObl ONTyCTUTH NEPIICHANKYISPBI: CHMMETPHUS, CABUT TOUKH 10
napajuieIbHON npsMoin 02.02.2024
61 CaBur no HemapauieIbHON MPSIMOM, M3MEHEHNE PaCCTOSHHUN
8 P P P 07.02.2024
62 KonTpoubHnas padora "B3aumMHoe pacnonokeHue NpsMbIX U IIIOCKOCTEN B
npoctpaHcTae"” 07.02.2024
63 [ToBTOpEHME: YTOT MEX Ty IPSIMBIMHU Ha IJIOCKOCTH, TPUTOHOMETPHS B




IIPOM3BOJIbHOM TPEYrOJIbHUKE, TEOPEMA KOCUHYCOB

09.02.2024

64 [ToBTOpEHuE: yroy MeXIy CKPEUIMBAIOIIUMUCS MPSIMBIMH B TPOCTPAHCTBE
14.02.2024
['eomeTpuueckre METO bl BBIYMCICHUS yIJla MEKY IPSIMBbIMU B
65
MHOTOI'PaHHHKAX 14.02.2024
66 JIByrpansbliii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIia
16.02.2024
[TepnennukynspHble miaockocTd. CBoMCTBA B3aUMHO IEPIEHIUKYIISAPHBIX
67 .
IUIOCKOCTEH 21.02.2024
68 [Tpu3Hak neprneHAnKyYJISpHOCTH IIJIOCKOCTEHN; TeopeMa O MPsIMOM IepeceyeHus
JBYX TUIOCKOCTEH MepPHeHIUKYISIPHBIX TPEThe TIOCKOCTH 21.02.2024
69 [IpsiMoyronpHBIN Mapauienenumnen; Kyo; n3MepeHus, CBOHCTBa
IPSIMOYTOJIBHOTO apajuiesenuneia 28.02.2024
70 Teopema o0 AuaroHajiu NpsSMOYTOJBHOTO Mapajesienune1a v CeCTBUE U3 Heé
01.03.2024
7 CrepeomeTpHuueckie U IpUKIIaJHbIE 3a7a4i, CBI3aHHBIE CO B3aUMHBIM
PacIoI0KEHUEM NPSMBIX U TNIOCKOCTH 06.03.2024
79 [ToBTOpEHUE: CKpemMBalONINeCcs MPsMbIe, TTapalljieIbHbIE TNIOCKOCTH B
CTaH/IapTHBIX MHOTOI'PaHHUKAX 06.03.2024
73 [Tapa mapamienbHBIX IOCKOCTEH Ha CKPEUIMBAIOIUXCS IPSIMBIX, pACCTOSIHUE
MEXy CKPEIIUBAIOLIMMUCS TPSAMBIMHU B IIPOCTBIX CUTYALUAX 13.03.2024
74 PaccTosiHue oT TOUKH 0 MIIOCKOCTH, PACCTOSHUE OT MPSIMOH J10 MIIOCKOCTH
13.03.2024
75 Brranciienue paccTostHANA MEXIY CKPEITHBAIOIIUMUCS MPSIMBIME € TIOMOIIBIO
MePIEHANKYIISIPHON TIIIOCKOCTH 15.03.2024
76 TpéxrpanHslil yroi, HepaBeHCTBa AJIs TpeXrpaHHbIX yriioB. Teopema [ugaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yIiia 20.03.2024
77 DneMeHTHI ChepUIECKO TeOMETPHUH: T€OIe3MUECKIE JIMHUN Ha 3emMIIe




20.03.2024

78 Koutpoasnas padora "Yribl u pacctosHus" 22.03.2024
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €70 3JIEMEHTHI" 03.04.2024
80 ITupamuna. Buasl nupamuy. [IpaBunbaas nupamuia 03.04.2024
81 [Ipusma. [Ipsimast u HaknoHHas npusmsl. [IpaBunbHas npusma 05.04.2024
82 [Tpsimoii mapasuienenune, IpsIMOYTOJIbHBIHN Mapaienenumnes, Kyo 10.04.2024
83 Brinykiibie MHOTOrpanHuku. Teopema Ditnepa 10.04.2024
84 Brinykiibie MHOrorpannuku. Teopema Diinepa. [IpaBuiibHbie 1

MOJTYITPaBUIIbHBIE MHOTOTPAHHUKHI 12.04.2024
85 Kontpoabnas padora "MuororpanHuku" 19.04.2024
86 ITonsiTue BeKTOpa Ha MJIOCKOCTHA U B TPOCTPAHCTBE 17.04.2024
87 CymMa BEKTOpOB 17.04.2024
88 Pa3nocth BEKTOpOB 24.04.2024
89 [IpaBuio nmapannenenumnena 24.04.2024
90 YMHOKEHUE BEKTOPA HA YUCIIO 26.04.2024
91 Paznoxxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIHUX B OJHOM




IUIOCKOCTH 08.05.2024
2
9 CkaysipHO€ MTPOU3BEICHUE 1 08.05.2024
93 HToroBplii KOHTPOJIb. BeIuKnciieHHe yrila MeX 1y BEKTOpaMHU B IPOCTPAHCTBE 1 15.05.2024
94 [Ipocreiinme 3a1a4n ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 15.05.2024
96 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 17.05.2024
99 O0001Ienne U cucTeMaTH3alns 3HAHAN 1 92 05.2024
100 O00011IeHNE U CHCTEMATH3AIUS 1
101
0 O00011IeHNE U CUCTEMATHU3AIU 1 22 05.2024
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 24.05.2024
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTposbHbie
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
padoThI
pecypcsbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounsseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMA B MHOTOTpaHHHKaX
12 dopmysa pacCTOSIHUS OT TOUKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/JIE

15 KonTtponpsHas padora "AHanuruieckas
reoMerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 MIJIOCKOCTH, TIEPECeUEHUs IPSMBIX U
IJIOCKOCTEM

19 [TapannenbHble NpsMbIE U IIIIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TTTIOCKOCTH: YTJIbI
MEXIY CKPEIMBAIOIIUMUCS TPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

99 CTaHJapTHbBIE NAPhl MEPIEHIUKYIISPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUN
MHOTOTPAaHHUKOB

93 [lepnienquKyAsipHBIE IPSMBIE U TIOCKOCTHU:
Teopema O TpeX MepHneHANKYIsIpax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTOCKOCTH:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIONTIAAM MHOTOYTOJIEHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
noooust

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

30

31

32

KonTponsnas pabora "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"
O61éM Tena. OObEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeomeTpudeckue 3a/1auu, CBI3aHHbIC C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHelie 3a1a4u, CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3aJaul, CBSI3aHHBIE C




BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brruncnenre 06bEMOB Tell C TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBbI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
MTUPAMU/IBI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUECKUE 33/]a4H, CBSI3aHHBIC C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUECKUe 3a]]a4d, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUJIBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PACCTOSHUS JI0 TIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOIOTrpaHHHKaA"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0pa3yroue UIHHIPUIECKON




IIOBEPXHOCTH

Humuaap. [psmoit KpyroBou HUIAUMHIP.

49 [Imomane MOBEpXHOCTH LUIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. Konyc

51 Ceuenue KoHyca IJIOCKOCTBIO,
MapajuIebHOM IJIOCKOCTH OCHOBAHUSA

50 Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIYKCIICHHE,
MOCTPOCHHUEM CEUEHUN MIMH]pPA, KOHYyCa
CrepeoMeTrpuueckre 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYECHUI LIMIMHIPA, KOHYyCa

57 [Ipuknanuble 3a1a4un, CBSI3aHHBIE C
WIMHAPOM

58 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwne mrapa u cdepsl miockoctsio. Bua un
u300pakeHue mapa

61 [Tepecedenne cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1apa

VYpasuaenue chepsl. [Lnomans chepst u eé

62 .
yacten

63 Cummetpus cdepsl U mapa
CrepeomeTpHuuecKue 3a1a4u Ha

64 JTIOKA3aTEebCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha

65 JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii 1 apom, MOCTPOCHUEM X
CEYEHUH TIOCKOCTHIO

66 [Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U II1apOM
[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
noxoous

68 Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

20 3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"

7 KonTponbhas pabota "Tena u moBepXxHOCTH
BpauieHus"

79 O06Beém munuHapa. Teopema 06 00bEME

MPSAMOTro IUJIMH]IpA




73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyCa

CrepeomeTpHUEeCcKHE 3a/1a4H, CBSI3aHHbIE C
BBIUUCIICHEM 00BbEMOB LIMIIMH]IPA, KOHYCA

76

[Ipuknanueie 3aaaun o Teme "OO0bEMBI 1
IJI0IIaAu oBepxHoCcTel Ten"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomanes chepsl.
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTA U IMApOBOI'0 CEKTOPa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX Te

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mog00uu.
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB TeNI U IUIOMIAIEN
[IOBEPXHOCTEN

80

81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"
JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBrokeHus U paBeHCcTBO ¢uryp. OOume
CBOMCTBA JBUYKECHUU




82

Buapl nBukeHMit: napauielibHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHUS, 3epKajbHAas
CHUMMETpHUS, IOBOPOT BOKPYT MPSIMOM

83

84

85

[IpeoOpazoBanus mogo6us. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3ajaun Ha IPUMEHEHHE
JIBYDKECHUS

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucremarusauus 3Hanuii: "l[lapamienbHocTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTse"

88

89

90

Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTo10B Kypca reometrpun 10—11 kmnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocTtpaHcTae"

Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTo0B Kypca reomeTrpun 10-11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHsATHit 1

MeTOJ10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem




MHOTOTrpaHHHKaA"

91

92

93

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTon0B Kypca reomerpun 10-11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanm
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Ten"

O6o06matomee moBropeHue 11 moHsaTH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucreMartuzanus 3Hanuit: "[lnomann
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

[ToBTOpEHKE, 000OIICHNE U CUCTEMATHU3 AL
3HAHUH.

94

Wrorosas koHTposibHasA paboTa

95

96

IToBTOpEHKE, 000OIICHUE U CUCTEMATH3 AL
3HAHUI

I/ICTOpI/IH Pa3BUTHA CTCPECOMECTPHUU KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99

100

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX




HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
101 HAyKU U €€ poiib B PA3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






