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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00Oy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YaCTHOCTHU
du3nUecKux 3aaau.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0eCleUueHHE  BO3MOXXHOCTH  NPUOOPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€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;

dopMUpOBaHUE TMPEACTAaBICHUS O IMPOCTPAHCTBEHHBIX (QUIypax 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 W KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOIOTPaHHUKMA M Te€ja BpalleHUs, KOHCTPYUPOBATh I'€OMETPUUYECKUE
MOJENH;

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

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX INPUMEHATH, NPOBOAMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

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

dbopmupoBanrue (PYHKITMOHATBEHONH TPaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
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 CHUTYyallMil, WCCIEAOBAHMS IOCTPOCHHBIX MOJECIIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel W  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
dbopMupoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYeHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK U3yUCHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE IMO3BOJISICT:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYyAIbHBIX ~ 00pa30BaTeIbHBIX IpOrpamMM, O0OECIeUUTh YIIyOJEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecss npsmeie. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. [Ipocrenmmue
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 IPAMOM M IUIOCKOCTH, TeOopeMa O IpsMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH — ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IIOCKUX 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, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, NOPSAMOYTOJBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. [IpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



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

Bbruncnenne 31€MEHTOB MHOTOTPAaHHHUKOB: pEOpa, JauaroHald, YIJIbl.
[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 YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUH  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 HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATaMHM BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHOCTed. Tema BpamieHUs:
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 cBOMcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, OMNHMCaHHas okojio muiuHapa. Ilepeceuenue cdepsl uW mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chephl U €€ JacTeH.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJT BPAIICHUS: CEUEHUS UWIAHAPA
(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 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMH B COOTBETCTBUHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTH)KEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MAaTeMAaTHYECKOW ILKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOTO IMOBEIAEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TpPYAOIIOOUs, HHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oOBaHUIO H



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-IKOHOMUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIEeH Cpeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH IS Pa3BUTHUS UMBUIMW3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpaTh HauOosiee MNOAXOASAIMK ¢ yd4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOopMHpOBaTH TUMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0OBbEKTaMH, SIBIICHUSIMU, IPOIIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETHPOBATh HHGPOPMAIMIO PA3TMYHBIX BHUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC y4eOHbIC 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOACTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepCaJbHbIe y4eOHbIe 1eHCTBUS
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, IMOLHOHATIbHBIH HHTEJVIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBD» W MHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

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

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

e KJIACCH(PUIIUPOBATh B3aUMHOE PACIOJIOKCHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

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

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE T€OMETPUYECKHUX BEJIWYMH, MPUMEHSS W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIUPOBATh pEANbHbIE CUTYallUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEICTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
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 BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEeKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBaHus OA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUYEHU: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararolliuX HECKOJBKO INaroB PEIICHMs, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPUH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
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
No 1/ HaumeHoBaHue pa3/iesioB U TeM Koanyecrno yacos JuaexkTpoHHbIe (UU(poOBbHIE)
° n/m
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
bubmuoreka [JOK
L Brexertite B crepeomeTpitio 23 https://m.edso00.ru/1c209e37
5 B3aumuoe pacmnosiokeHue NpsiMbIX B 6 bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/1c209e37
[TapanienbHOCTD MPSMBIX U IJIOCKOCTEH B bubnunoreka [JOK
3 8
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
[leprieHIUKYIAPHOCTD MPSIMBIX U bubmmoreka [JOK
4 . 25
IJIOCKOCTEN B IIPOCTPAHCTBE https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
> YTAIbL H pacCTOSHIS 16 https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
6 Mrororpariic ! https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
! Bexropet & mpocTparcTse 12 https://m.edso00.ru/1c209e37
3 [ToBTOpenue, o6o0IIeHNE U 5 bu6moreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

No 11/ HaumeHoBaHue pa3/iesioB U TeM Koanvecrno yacos JuaekTpoHHbIe (UU(pOBbHIE)
) NMPOrpaMMblI Bcero odpa3oBaTebHbIE PeCypPChl
1 AHaMTHYECKAsi TEOMETPUS 15 bubmuoteka [{OK https://m.edsoo.ru/1c209e37
IT 000
2 OBTOpEHHE, 000 merje 1 15 bu6mmoreka LIOK https://m.edsoo.ru/1c209e37
CHUCTEMAaTH3alMsl 3HAHHIMA
3 O0BEéM MHOTOTPAaHHUKA 17 bubnmoreka [{OK https://m.edsoo.ru/1c209e37
4 Tena Bpamenus 24 bu6mmoreka LIOK https://m.edsoo.ru/1c209e37
I1 0Bé
5 FIOTHAAN TOBEPXHOCTH 1 OOBEMBL 9 bubmuoreka I{OK https://m.edsoo.ru/1c209e37
KPYTJIBIX TEJ
6 JBroxeHus 5 bubmuoteka [{OK https://m.edsoo.ru/1c209e37
II 000
7 OBTOPCHHE, ODODIIEHAE # 17 Bu6miorexa [{OK https://m.eds00.ru/1c209e37
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

OcHoBHBIE TpaBUIIa N300pKEHNUS HA PUCYHKE TNTIOCKOCTH, apaJIeNIbHBIX MPSIMBIX (OTPE3KOB),

1 CepeIMHBI OTPE3Ka 1

5 [ToHsATHS cTepeoMeTpHH: TOUKA, NpsiMast, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MTpaBUiIa 1
1300pakeHUs Ha PUCYHKE IUIOCKOCTH, MapajlIeNIbHBIX MPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

3 [TonsaTHs: Mepecekarnmecs MIOCKOCTH, MEPECEKAIONTNeCs PsIMast U IMII0CKOCTD; 1
HOJTYIIPOCTPAHCTBO

4 [TonsaTHs: Mepecekarnmecs MIOCKOCTH, TEPECEKAIONTNeCs PsSIMas U IMII0CKOCTD; 1
HOJYTIPOCTPAHCTBO

5 MHororpaHHUKH, H300paKeHHE MPOCTEUIINX MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

5 MHororpaHHUKH, U300paKEHHE POCTEHIINX MTPOCTPAHCTBEHHBIX (PHUTYp, HECYIIECTBYIOIINX 1
00BEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEpBBIE CIICACTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPHH U TIEPBBIE cleACTBUS 13 HUX. CIIOCOOBI 3a/1aHus MPSIMBIX U TUTIOCKOCTEH 1
B npocTpancTBe. O603HaUEHUS NPSAMBIX U IIOCKOCTEH
N300pakeHue ceueHuil mupaMubl, Kyoa U MpU3MBbl, KOTOpPbIE IPOXOAST yepe3 Ux peodpa.

10 N300pakeHne nepecedeHus MoIydeHHBIX IJI0CKOCTel. PackpalinBanue mocTpoeHHbIX CeUeHUI 1
pa3HBIMU IIBETaMHU
N300pakeHne ceueHuil mupaMupl, Kyoa U pU3MBbl, KOTOpPbIE IPOXOAST yepe3 ux peodpa.

11 N300pakeHne nepecedeHus MoIydeHHbIX III0CKOCcTel. PackpamuBaHie MOCTPOCHHBIX CEUECHHM 1

Pa3HbIMU [IBETaMU




N3o0pakeHne ceueHuil mupaMubl, Kyoa U pU3MBbl, KOTOPbIE TPOXOASIT Yepe3 ux peodpa.

12 N3006paxeHnue nepeceueHus NOMy4YeHHBIX TIOCKOCTEN. PackpalinBanrue NOCTPOEHHBIX CEUeHUN
pa3HBIMU LIBETAMHU
N3o00paxkeHne cedeHuit mupamMuibl, Ky0a v MPU3MBI, KOTOPEIE MPOXOAAIT Yepe3 ux peopa.

13 N300paxeHue nepeceueHus MoMyudeHHBIX TUIOCKOCTEH. PackpalnBanue MOCTPOSHHBIX CEUCHUN
pa3HbIMM LIBETaMU

14 Meroa cnenoB At IOCTPOEHUS CEYEHU N

15 Merton cnenoB st TOCTpoeHus ceueHunii. CBOMCTBA MepeceueHui MPAMbBIX U IIOCKOCTEH

16 Meton cienoB it MOCTpoeHus ceueHuil. CBoMCTBa NepeceyeHuil MPSMBIX U MIOCKOCTEN

17 [Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3naHue BHIHOCHBIX
YepTeKel U 3aKCh IIAroB NOCTPOEHUS

18 [TocTpoenne ceueHuii B mupamue, Kyoe mo Tpém Toukam Ha péopax. Cozmanne BEBIHOCHBIX
YyepTeKeH U 3aluch IIaroB MOCTPOSHUS

19 [TocTpoenue ceuenuit B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX
YyepTeKeH U 3aluch IIaroB MOCTPOSHUS

20 [TocTpoenue ceuenuii B mupamuse, Kyoe rno TpéM Toukam Ha péopax. Co3zaHne BBIHOCHBIX
YepTeKEH U 3allNCh 1IaroB MOCTPOEHUS

21 [ToBTOpenue nnanumerpuu: Teopema o mponopIHOHANIbHBIX O0Tpe3kax. [logobue TpeyroabHIKOB

99 IToBTOpenue nnanumerpun: Teopema MeHnenas. PacdeTsl B ceueHUsIX Ha BBIHOCHBIX YEPTEXKaAX.
HcTopus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUH

23 KonrtpomnsHas padora "Akcnomsl crepeomerprn. CeueHus"

24 B3aumHoe pacnonoxenue NpsamsIX B IpocTpaHcTBe. CkpemuBaromuecs npsmsle. [Ipuznaku
CKpellrBaroImuxcs npsamMeix. [lapamiensHbie npsiMble B IPOCTPAHCTBE
Teopema o cyniecTBOBaHMM U €AMHCTBEHHOCTH NPSIMON MapaljiesIbHOM TaHHOM MPSMOH,

25 IIPOXOAAIIECH Yepe3 TOUKY IPOCTPAHCTBA U HE JIEXKallled Ha JaHHOM IpsiMoi. JleMma o
[IEPECEUEHUH MTAPAIIIENBHBIX MPSIMBIX INIOCKOCTHIO

26 [TapannensHOCTh Tpex NMpsAMBIX. Teopema o TpEX mapaieabHbIX IpsAMbIX. Teopema o

CKpCHIUMBAOIHNUXCA IIPAMBIX




[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA APAIIJIEILHOIO IPOCKTUPOBAHUSI.

2t N300pakenue pa3HbIX (GUryp B HapajjieabHON IPOESKIIUU 1

28 LenTpanpHas npoeKLus. YToJl ¢ COHAIPABIEHHBIMU CTOPOHAMHU. YTOJI MEKIY PSIMBIMU 1

29 3azaum Ha JOKa3aTeNIbCTBO U MCCIIENOBAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B 1
IIPOCTPAHCTBE

30 [TonsATHA: MapauIeIbHOCTD IPSAMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipu3HaK napajienbHOCTH 1
npsiMOH U TuIocKocTU. CBOMCTBA MapaylICIbHOCTH MPSMOM U TUIOCKOCTH

31 I'eomeTprueckue 3ajaun Ha BBIYMCIIEHUE U 10KA3aTEIbCTBO, CBA3aHHBIE C IAPAJLIEIBHOCTHIO 1
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

39 ITocTpoeHue ceueHus, MPOXOJAIIETO YEPE3 JaHHYIO NPSMYIO Ha YEPTEXKE U NapajlIeIbBHOTO 1
npyroi npssmoi. Pacuér oTHomeHui

33 [TapannenpHas npoekuys, IPUMEHEHNE AJIs IOCTPOEHUs CeUeHUH Ky0a 1 napasuieienumnesa. 1
CaolicTBa napaienenumnena u npu3Mbl

34 ITapannenpHbie maockocTy. [Ipu3HaKky mapaiaenbHOCTH IBYX MJIOCKOCTER 1

35 Teopema o napanienbHOCTH U €IMHCTBEHHOCTHU TUIOCKOCTH, TPOXOJAIIEH Yepe3 TOUKy, He 1
IIPUHAUIEKALTYIO0 JaHHOW IJIOCKOCTH U CIIEICTBUS U3 HEE

36 CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O MapaJljIeIbHOCTH MPSAMBIX IIEpPEeCeUeHUs TPU 1
MEPECEUCHUU ABYX MapaUIeIbHBIX IIIOCKOCTEN TPEThEH
CBoiicTBa mapaysienbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapauleIbHbIX MPSIMBIX, 3aKII0UEHHBIX

37 MEX1y NapajuIeIbHBIMU INIOCKOCTSIMH; O IEPECEUEHUH ITPSIMOM € IBYMS TapaJUIEIbHBIMU 1
IJIOCKOCTSIMU

38 IToBropenue: Teopema [Tugaropa Ha mockoctu 1

39 [ToBTOpEHUE: TPUTOHOMETPHS MTPSIMOYTOIBHOTO TPEYTOJIEHUKA 1

40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO MapauieNenuneaa 1

41 Brruucnenue nimH oTpe3KOB B KyOe U IPSIMOYTOJIBHOM Tapauieenumne/e 1

42 [lepneHUKYIAPHOCTD NPSMOM U IUIOCKOCTHU. IIpu3HaK NepHeHAUKYIIPHOCTH IPSIMOU U 1

IIIIOCKOCTH




[lepneHUKYIAPHOCTD NPSIMOM U IVIOCKOCTH. IIpu3HaK neprneHauKyJISpHOCTH IPSMON U

43 1
IJIOCKOCTH
44 Teopema o CylieCTBOBaHUU U €AMHCTBEHHOCTH MPSIMOM, IPOXOASAIIEH Yepe3 TOUKY IPOCTPAHCTBA 1
U TEPIIEHINKYIISAPHON K IIIIOCKOCTH
45 [1nockocTy 1 neprneHAUKyYJIIpHbIe UM IPSIMbIE B MHOTOIPaHHUKAX 1
46 [InockocTy ¥ NepIEHANKYISIPHBIE UM IIPSIMbIE B MHOTOI'PAaHHUKAX 1
47 [lepnienaukynsp u HakinoHHast. [TocTpoeHne nepneHMKyIspa U3 TOUKU Ha IPAMYIO 1
48 [lepnennukynsp u HaknoHHas. [locTpoeHue nepneHauKyIspa U3 TOUKH Ha IPSIMYIO 1
49 Teopema o Tpéx nepneHaAuKyIsIpax (mpsmas 1 oopaTHasi) 1
50 Teopema o Tpéx nepneHaAuKyIspax (mpsimas U oopaTHasi) 1
51 Yroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU 1
52 [Touck neprneHaUKyISIPHBIX MPSMBIX C IOMOILBIO EPHEHANKYISIPHBIX MIIOCKOCTEH 1
53 OproroHanbHOE MPOSKTUPOBAHKE 1
54 ITocTpoenue ceueHuit Kyoa, IpU3Mbl, IPAaBUIBHOM MUPAMUIBI C IOMOIIBIO OPTOTOHAIBHOM 1
IIPOEKIINU
55 [Toctpoenue ceuennii Kyda, MpU3MbI, IPaBUIIbHON MUPaMUIbI C TOMOILBIO OPTOTOHAIBHOMN 1
MPOEKIINU
56 CuMMeTpHst B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [ImockocTu cummerpuii B 1
MHOT'OI'paHHHKaxX
57 [Ipu3Hak nepneHIuKyJIIpHOCTH MPSIMON U IUIOCKOCTH KaK CJIEJCTBUE CUMMETPHUH 1
58 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH J0 MIIOCKOCTH 1
59 IIpaBriibHBIE MHOTOIpaHHUKH. Pacdér paccTosHUI OT TOYKHU A0 TUNIOCKOCTH 1
60 CriocoObl OMYCTUTH NEPIEHAUKYISPBI: CAMMETPUS, CABUT TOYKH I10 MapaIeIbHON IpIMOi 1
61 CaBur no HenapauienbHON IpSAMOM, U3MEHEHHE PACCTOSTHUI 1
62 Kontponbras padota "B3anMHOe pacmnookeHHe MPSMBIX U INIOCKOCTEH B TpocTpaHCcTBE" 1
63 [ToBTOpEHME: Yroa MeXay NPsIMBIMU Ha INIOCKOCTH, TPUTOHOMETPUS B TPOU3BOIBHOM 1

TPEYrOJIbHUKE, TEOPEMA KOCUHYCOB




64 IToBTOpEHME: YrOa MEXAY CKPEIIMBAOIIUMHUCA IIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTpryeckue METObI BEIUNUCICHMS YIIIa MEXK Y IPSIMBIMA B MHOTOTPaHHUKAX 1

66 JIByrpanHblil yroa. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1

67 [lepnenukynspHele 0ckocTy. CBOMCTBA B3aUMHO NEPIEHIUKYIISPHBIX TUIOCKOCTEN 1

68 [Ipu3Hak nepneHMKyJIIpHOCTH IJIOCKOCTEHN; TEOpEMa O MPSIMOU IepeceueHus ABYX IIOCKOCTEN 1
NEPIECHIUKYIIAPHBIX TPEThEH INIOCKOCTH

69 [IpsimoyronbHbBIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO 1
napajuiesienuneaa

70 Teopema o nuaroHanu NpsAMOYTrOJIBHOIO NapaljIesICUIEa U CIEICTBUAE U3 HEE 1

7 CrepeoMeTpuuecKue U NPUKIIAAHbIE 3aaul, CBI3aHHbIE CO B3aUMHBIM PACIOI0KEHUEM MPSAMBIX 1
U IUIOCKOCTH

79 [ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE, TapaJlIebHbIE IJIOCKOCTU B CTAHAPTHBIX 1
MHOTOTpaHHUKAX

73 [Tapa napaiesbHbIX IIIOCKOCTEN Ha CKPEIUBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXKAY 1
CKPEIIMBAIOIINMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUX

74 PaccrosiHMe OT TOYKM 10 TUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10 IIIOCKOCTH 1

75 Brruncnenue pacCTOSHUN MEXNY CKPEIUBAIOIMMUCS MPSIMBIMH C TOMOIIBIO 1
MEPIEeHIUKYISPHON MII0CKOCTH

76 Tpéxrpanusblii yroyn, HepaBeHCTBa JJIs TpeXrpaHHbIX yriioB. Teopema [lugaropa, Teopemsbl 1
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIJia

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OIE3UUECKHE IMHUN Ha 3emiie 1

78 KonrtponsHas padora "Yrisl 1 paccTostHus" 1

79 Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 1

80 [Mupamupa. Buasl nupamua. [IpaBunsHas nupamuia 1

81 [Tpusma. IIpsmast u HakoHHas mpu3Mbl. [IpaBriibHAs Mpu3Ma 1

82 [Ipsimoit mapasuienenunesn, NpSMOYTOJbHBINA apaljIeNenumne]], Kyo 1

83 Brimykieie MHOTrOrpannuku. Teopema Diinepa 1




84 Brinyxiibie MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble ¥ IOIYIPAaBUIbHBIE MHOTOIPAaHHUKU 1
85 Kontposbnas padota "MHororpanHuku" 1
86 [TonaTHE BEeKTOpA HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenne BekTopa 1o 6azucy TpEX BEKTOPOB, HE JISKANIUX B OJHOU IIIOCKOCTH 1
92 CkansipHoe pou3BeJICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O06o0061eHre U cucTeMaTu3alus 3HaHu! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 Hrorosas KoHTpoJIbHAsT paboTa 1
101 HtoroBasi KOHTpOJIbHASA paboTa 1
102 O0o0mIeHre M cucTeMaTH3aIMs 3HAaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoandyecTBO 4acos

Ne n/m Tema ypoka
Bcero
1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA MIIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOpenue Temol "CkansipHoe IpoU3BeACHNE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "Bbruncienue yria Mex,1y BEKTOpaMu B IpOCTpaHcTBE" 1
4 [ToBTrOpenue Temsl "YpaBHEHUE TPSIMOIL, MPOXOAIICH yepe3 1Be TOUKHU" 1
3) YpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1
6 YpaBHEeHHE MJI0OCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B OTPE3Kax 1
7 BekTopHoe npou3BeieHme 1
8 JIunelinble HEPABEHCTBA, JIMHEITHOE MPOTPAaMMUPOBAHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE IPOTPaMMHPOBAHNE 1
10 AHanMTUYECKHE METObI pacuéTa yriia MeKy NpSIMbIMA B MHOTOTPaHHUKaX 1
11 AHaJIUTUYECKUE METObI pacu€Ta yria MEXy MIOCKOCTIMH B MHOIOTPaHHUKAX 1
yr y
12 dopMya pacCTOSTHUS OT TOYKH JI0 INIOCKOCTH B KOOPJAUHATAX 1
13 HaxoxaeHue paccTosiHUI OT TOYKH /10 TUIOCKOCTH B KyOe 1
14 Haxoxienne paccTostHUI OT TOUKH J0 MJIOCKOCTH B MPABWIBHOW MUPaAMUIE 1
15 KonTponbhas pabota "Ananuruyeckas reometpus” 1
16 CeueHunst MHOTOTPAaHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKHT 1
17 CeueHurss MHOTOTPAaHHUKOB: METO/] CJIEJIOB 1
18 CeueHusi MHOTOIPaHHUKOB: CTaHAapTHBIE TUIOCKOCTH, NTEPECEUEHUS MPSMBIX U TUIOCKOCTEH 1
19 [TapannensHble NpsIMbIE U MIJIOCKOCTH: MapaljieibHbIE CEUEHUs 1
20 [TapannensHbIe MPSIMBIC U TIFIOCKOCTH: pacu€T OTHONICHUH 1
21 [TapannenpHble NpsSIMbIE U TIJIOCKOCTH: YTIIBI MEXAY CKPELIUBAIOIIMMUCS MPSIMBIMU 1
y
22 [lepnieHiuKynsipHBIE MPSAMBIE U TUIOCKOCTH: CTaHIAAPTHBIE MAphl MEPIEHANKYISIPHBIX MIIOCKOCTEN 1




" NpAMBIX, CHMMECTPHUH MHOT'OI'PaHHUKOB

23 [leprnieHIuKyNsIpHBIE MIPSAMBIEC U IUIOCKOCTH: TEOPEMa O TpeX MEePIEeHIUKYIIIpax 1
24 [TeprieHIUKYISIpHBIC MIPSAMBIC U TUIOCKOCTH: BBIYUCICHUS JJTUH B MHOTOTPAHHUKAX 1
25 [ToBTOpEHME: MIOMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAJICH, COOOpasKeHUs TT0100USs 1
26 [ToBTOpEHME: TUTONIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI IS TUTOIIAICH, COOOpaKeHUS TTO100us 1
27 [ToBTOpEHME: IOIMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAJICH, COOOpasKeHHUS 0 100U 1
98 [Tnomaau ceueHnit MHOTOTPaHHUKOB: TUIOIIAIU TIOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, 1
COOOpaKEeHHS TIOTO0MS
29 [Lmomaau ceyeHnii MHOTOrpaHHUKOB: TUIOIIAAM TOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1
COOOpaKCHHSI TOA00MS
30 KontponbHas padota "[loBTOpeHHE: MHOTOIPaHHUKH, CEUCHHUS] MHOTOTPAaHHUKOB" 1
31 O61bEM Tena. O0BeM IPSIMOYTOJILHOTO Mapajlieienue/ia 1
32 3amaun 00 yABOCHHH Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIIUN yIiia 1
33 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMOM MPSMOYTOIBHOTO Mapalljiesenumneaa 1
34 [TpuknanHbie 3a/1a49M, CBSI3aHHBIC C BRIYUCIICHHEM 00BhEMa MPSAMOYTOJIBHOTO MMapaiiesienuneaa 1
35 O0BEM npsIMOit TPU3MBI 1
36 CrepeoMeTpHUeCKrE 3a1a9H, CBI3aHHBIC C BEIYUCICHHEM 00bEMOB TIPSIMOH TIPU3MBI 1
37 [TpuknaaHble 3aauu, CBA3aHHbBIE C 00BEMOM IPSIMOM MPU3MBI 1
38 Brruucnenne o0bEMOB Te ¢ TOMOIIIBIO onpeieIéHHOro nHTerpaia. O0bEM HAKIIOHHON TTPU3MBI 1
39 Brruncnenme 00bEMOB TeJ ¢ TOMOIIBIO OIpeieIEHHOro nHTerpaia. O0bEM MUPaMUIBI 1
40 ®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MUPAMHJT C OOIIIUM YTIIOM 1
41 ®opmyna 06béMa nmupamuiel. OTHOIIEHHE 00BEMOB MUPAMHJL C OOLIUM YIIIOM 1
42 CrepeomeTpruueckue 3aJa4u, CBsI3aHHBIE C 00BbEMaMU HAKJIOHHOW TTPU3MBI 1
43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMU TUPAMU/IBI 1
44 [Tpuknagueie 3agaun o Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00bEMOM HAKJIIOHHON TIPU3MBbI 1
45 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM MUPAMU/TBI 1




46 [Tpumenenne 00bEMOB. Brruncienne paccTosHUS 1O TUIOCKOCTH 1

47 Kontposbnas padora "O0bEM MHOTOrpaHHHUKA" 1

48 [unuuapudeckast TOBEPXHOCTh, 00pa3yole HUINHAPUIECKON TOBEPXHOCTH 1

49 Hwmnap. [psmoit kpyrosoi uunusAp. [nomans moBepXHOCTH HHWIMHAPA 1

50 Konnueckas moBepXHOCTh, 00pa3yronne KOHUIeCcKon moBepxHoctu. Konyc 1

51 CeueHure KOHYycCa TUIOCKOCTHIO, TAPAJIJICIIHHON IITIOCKOCTH OCHOBAHMS 1

52 Yceuénnsblil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomane 60K0BOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON TOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpHUyecKHe 3aJ]aui Ha JOKA3aTeIbCTBO U BBIYUCICHHUE, IIOCTPOCHUEM CEYCHUI 1
WIMHApA, KOHyca

56 CrepeoMeTpHuuecKre 3a7]a4i Ha I0Ka3aTeIbCTBO U BBIUMCICHHUE, TOCTPOCHUEM CEUCHMIA 1
WINHApA, KOHyca

57 [IpuknanHble 3a1a4u, CBSI3aHHBIC C IHIIMHIPOM

58 [TpuknaaHble 3329, CBSI3aHHBIE C IHITHHIPOM

59 Cdepa u map

60 [epeceuenne chepsl 1 mapa ¢ wiockocThio. Kacanue mapa u chepsl miockocTeio. Bun u 1
n300paxkeHue mapa

61 Ilepeceuenue chepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u chepsl miockoctsio. Bun u 1
n300pakeHue mapa

62 VYpasuenue chepsl. [Tnomans chepsr u e€ yacreit 1

63 Cummetpus cepsl 1 mapa 1

64 CrepeoMeTpHuuecKre 3aja4i Ha JI0Ka3aTeIbCTBO U BHIUMCIICHHE, CBSA3aHHbBIE CO C(hepoii U IapoM, 1
MOCTPOCHHEM UX CEUEHHH MIOCKOCTHIO

65 CrepeoMeTpuyecKre 3aJjaur Ha I0Ka3aTeIbCTBO U BBIUMCIICHHE, CBA3aHHbBIE CO CHEpOol U 1apoMm, 1
MTOCTPOCHUEM UX CEYEHHI MIO0CKOCTHIO

66 [IpuknaaHble 3a1a4u, CBSI3aHHbIE cO c(epoil U mapom 1




67 [ToBTOpEHUE: OKPY)KHOCTH HA IJIOCKOCTH, BBIYMCICHUS B OKPY>KHOCTH, CTAHIAPTHBIE TIOJJO0HS 1

68 Paznuunple KOMOMHAIIMY T BPAIIEHUSI © MHOTOTPAaHHUKOB 1

69 3anaun o Teme "Tena u MOBEPXHOCTH BpaIeHHs " 1

70 3amauu 1o Teme "Tena U MOBEPXHOCTH BpalieHus " 1

71 KontponbHas padota "Tena 1 mOBEpXHOCTH BpaiieHus " 1

72 O0béM mumuHIpa. Teopema 06 00bEME IPSIMOTO IUITHHIPA 1

73 Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO OrpeieéHHoro naTerpana. O6bpéM KoHyca 1

74 [Tnomaau 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE C BBIYHCIEHUEM 00bEMOB IIMIIMH/PA, KOHYCa 1

76 [Ipuknanueie 3anaun no teme "OOBEMBI U TUIOLIAAM TOBEpXHOCTEHN Ten" 1
O06béM mrapa u mapoBoro cekropa. Teopema 00 o0bEme mapa. [Tnomane chepsl.

77 CrepeoMeTpHuyecKue 3aJjauu, CBA3aHHbIE C BBIYUCICHUEM 00BbEMOB I1apa, IIApPOBOI0 CETMEHTA U 1
IIapOBOTO CEKTOpa

78 [Tpuknaansle 3agauun no TeMe "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM IlIapa U IIIOLIA/IBIO ChEPBI. 1
CooTHolIeHNs: MeXAY IIOLAIIMU TIOBEPXHOCTEH N 00bEMaMU MO0OHBIX Te

79 [TonoOHebIe Tena B npocTtpancTse. M3Menenune o0béma npu nogoduu. CtepeomMeTpruiecKue 1
3aJ1auu, CBSA3aHHBIE C BBIYMCICHHEM 00BbEMOB TEI 1 TUIOMIAIeH TTIOBEPXHOCTEH

80 KonrtponsHas padora "[110111a11 MOBEpXHOCTH U 00BEMBI KPYTJIBIX TET" 1

81 JIBrxenus npoctpanctBa. Otobpakenus. [[Bmwkenns u paBeHCTBO puryp. Obmue cBoricTBa 1
IBUKCHUU

89 Buns! aBmKeHHIA: TapaiebHbIA IepEeHOC, IEHTPATbHAS CHMMETPHS, 3epKajbHast CHMMETPHS, 1
MOBOPOT BOKPYT MPSIMO

83 [IpeoOpaszoBanus nogobus. [psamas u chepa Ditnepa

84 ['eomeTprueckue 3a1aun Ha IPUMEHEHNE JBUKEHUS 1

85 Konrponsnas padora "Bekrops! B mpocTpancTse"

86 O6o06maromiee moBTopenue 11 moHsTHII 1 METO0B Kypca reomeTpun 10—11 kmaccos, 1

cucrtemaTtusanus 3Hanuil: "[lapamienbHOCTh TPSMBIX U TJIOCKOCTENW B TPOCTPAHCTBE"




Ob6o6maromee nosropenue 11 nmoustuit u MeTon0B Kypca reomerpun 10-11 kaccos,

87
cuctemaTusanus 3Hanuii: "BekTopsl B mpocTpaHncTse"

88 Ob6o6maromee nosropenue 11 nmousTuit u MeTon0B Kypca reomerpun 10—11 kaccos,
cucTeMaTu3alus 3Hanuii: "BekTopsl B mpocTpancTae”

89 O6o6maromee moTopenue 11 moHsTHII 1 METOZI0B Kypca reomeTpuu 10—11 kmaccos,
cucTeMaTtu3anus 3Hanui: "OO0beM MHOTOTpaHHHKA"

90 Ob6o6maromee nmoBTopenue 11 mousTuit 1 MeTon0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3anus 3HaHui: "O0beM MHOTOTpaHHHKA"

01 Ob6o6maromee nmosropenue 11 mousTuit 1 MeToz0B Kypca reomerpun 10-11 kmaccos,
cucteMaTtu3aius 3Hanuii: "Tlnomaau noBepXHOCTH U 00BEMBI KPYIJIBIX Te"

92 O6o6mmatomniee nopropenue 11 nonsruii u metonoB kypca reomerpun 10—11 kinaccos,
cucteMmaru3anus 3HaHuii: "[110o1maam noBepXHOCTH U 00bEMBI KPYTIIBIX Ten"

93 WroroBas koHTpoJsibHAs paboTa

94 HToroBasi KOHTpOJIbHASA paboTa

95 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM

96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

97 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

08 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PAa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

99 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101 HcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHHU COBPEMEHHBIX HHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI




102

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IIPsMasi, JIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU W CIEICTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccugpumupoBars B3aMMHOE pPACIHOJIOKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPAaHHBIA YroJ, TpaHH ABYTPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHI
' MHOT'OI'PAaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHJIbHBI MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHHMKOB (IMpamMuaa, HpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuu (BBITYKJIbIE ¥ HEBBITYKJIbIe MHOTOTPAaHHHUKH, MTPABHIBHBIE
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIEI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METOJI CIIe/IOB
CTpouTh CEYCHHST MHOTOTPAHHHKOB METOIOM  CIIEZIOB, BBITOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HAaXOXJAEHHWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIA aIrOpUTMaM, TPUMEHSS HW3BECTHBIE AaHATUTUYECKHE METOIBl TpH
7.12 pEelIeHNH  CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH JO TIPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemate 3a7aun Ha HaXOXJAECHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA aIrOpuTMaM, INPUMEHSAsS HW3BECTHbIE AHAIUTUYECKHE METOABI IpHU

peIIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7aud Ha BBIYHUCICHHE YIJIOB
MEXYy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nUpaMuia) ¢ TMpUMEHEHUEM (OpPMYJ, BBIYHUCISATH COOTHOIICHHUS MEXIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00hEMaMU MTOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPHS B TPOCTPAHCTBE, LEHTP, OCb H
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeICcTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (akThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEIojaraloluX HECKOJbKO IIaroB pEIICHUs, €CIU YCIOBUS
MIPUMCHEHHUS 33JIaHbI B SIBHOU (hopMe
718 [IpumensTb  mpocTeilline MpOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECCKHX 33124
719 [TpuBOaUTH HpUMEpPbl MaTEeMAaTHUYECKHUX 3aKOHOMEPHOCTEH B MPUpPOAE U
' JKU3HU, Paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[TpuMeHSTH MOTyYeHHBIE 3HAHUS HAa NMPAaKTUKE: aHAJIH3UPOBATh peajbHbIC
CUTYaIlU{ ¥ MPUMEHSITh H3yYCHHBIC TIOHATHS B TIPOIECCE IMOUCKA PEIICHHS
MaTeMaTHYeCKu CHOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha sI3bIKE T'€OMETPHUH, MCCIE0BaTh IOCTPOCHHBIE MOJENIU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TeopeM, ammapara aiareopsl,
pemiate  MpakTHYeCKHe  3a7aud,  CBA3aHHBIE C  HAXOXJICHUEM
TeOMETPUUYECKUX BEIUYNH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 0o1ero o0pa3oBaHust
pe3yJbTara
6 ['eomerpust
OnepupoBaTh MOHATHAME: LWJIHMHIPUYECKAs MOBEPXHOCTh, OOpa3yrolue
6.1 WIMHIPAYECKON TIOBEPXHOCTH, IIWIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BHICOTA
6.5 CErMEeHTa, IIApOBOM CIIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnate  00BEMBI M IUIONIANM  MOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy U
OMHCAHHBIN OKOJNIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalIeHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeICTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO}KCHI/ISI BGKTOpa Ha 4YucCiIo, O6’I)$[CH$[TI), KaKuMHn CBOﬁCTB&MI/I OHHU
o0ramaoT

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIICAa ITPHU CIIOKCHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOpAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YI'oJl
MCKAY BCKTOpPAaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpa HA YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reomMeTpuyeckue 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3a4a4u Ha JOKa3aTCJIbCTBO MAaTECMAaTHYCCKHUX OTHOIIEHUH W
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTCﬁH.IHC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMETPUUCCKUX 3a1a4

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsITh MONydYeHHbIe 3HAHHS HA MpaKTHKE: aHAJIW3HPOBATh pealbHbIE




CUTYyallUu U MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMATUYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUICbHBIE NPSIMbIE B IMPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHU N

HepHGHI[I/IKy.HﬂpHOCTB HpﬂMOfI N IUIOCKOCTU: TMCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSMbIE NapaJljIebHbIE U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH NMPAMON M MJIOCKOCTH, TEOpEMa O MPSIMOMl MepHeHIUKYIIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMON U TUIOCKOCTBIO, IBYTPAaHHbBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs GUTYphl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NMpu3Mbl. [lapannenenurmes, mpsIMOYTOJIbHBIN Mapajienenunesa u
ero cpoiictBa. [Tupammpa: N-yronbHas nupamuaa, TpaHU U OCHOBAHHWE IHUPAMUIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTb MUPAMHU[BI, MPAaBUJIbHAS U YCEUEHHAsl MUpaMHA.
OnemMeHTHl Npu3Mbl M nupamuiabl. [IpaBWibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.
OJIEMEHTEI CUMMCTpPUU B nupamMuaax, napamuicjicnmIicax, IMpaBUJIbHBIX
MHOT'OIrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOIAh OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrole KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIoaas MOBEPXHOCTH cdephl. BzanmHoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHnanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesenunena u cieacrsus u3 He€. OOBbEM UIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXy IUIOMIAIIMU TIOBEPXHOCTEM,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHeHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B mnpocTpaHcTBE. CJI0OKEHME U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTeMa KOOpAWMHAT B HpocTpaHcTBe. KoopawHATel BEKTOpA.
IIpocreiimme 3agaun B KOOpAMHATax. Yroia Mexay Bektopamu. CkalsipHoe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUN T€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMU: OMpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKICHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXKXCECTBO, IMOAMHOXCECTBO, OII€pallMi HaJl MHOXCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pClICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TNIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEHb C IIeJIbIM MO0Ka3aTeNneM, KOpeHb HaTypajJbHON CTENEeHHU, CTEIEeHb C
palMoOHATFHBIM TTOKa3aTelleM, CTEIeHb C JeHCTBUTEIBHBIM TIOKA3aTeleM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHMCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPalMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINH 00Iunit
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHWCIICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUSCHHUH U TIpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKCHHWH; yMEHHE  OIEpPUPOBATh  MOHATHSIMU:

noCIca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMCTpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM UYHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBLIC, HWPppaAlUOHAIBHEBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPAaBCHCTB W CUCTECM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHU, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; MPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIUS, aCUMIITOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCISATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJNB30BAaHUEM allllapaTa MaTeMaTH4ecKOoro
aHaiu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHWsS HAWIydIIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIroO MOACIHMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3ahad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEN0BATH
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuecKkoe, MeauaHa,
HanOoJIbIlIee U HAaMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yMEHHE H3BIEKaTh, UHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEaJbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMAlLIMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C TPUMEHEHUEM TrpauuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHUS; YMEHUE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  ClIydaiiHas BEJIMYHMHA, pAaCIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENIMYMHBI, (QYHKIHUUA  pPACHpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpeACICHUN Il PElICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHWE TPUBOJIUTH MPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TOHITUSAMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COYCTAHMHU,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIfI pe3yibTar

YMeHHe omnepupoBaTb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTGI\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MEXAy IMpsAMONM U IUIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4Un

10

YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, Opu3Ma, NUpaMuna, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSMOYTOJIBHOTO  MapaJuIesIeNuIieia, MUPaMHUIbl, MPHU3MBI, [WIHHIPA,
KOHyca, Imapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHsI KOHYyCa W IHIIMHIPA,

napaujaiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C ITOMOILIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh TMOHATHSMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0A00Us, TOAO00HBIE (GUTYPBI;, yMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
II0Iaab, 00BEM) NIPU PEIICHUU 33/1a4 U3 JIPYTUX YYEOHBIX MMPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(mmuHA, Yroi, IIIOMagh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCIOIB3YS
W3YYCeHHBIE (OPMYJBI W METOABI, B TOM YHCIE: TUIONMAJb MOBEPXHOCTU
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 633I/ICy,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BeKTOpHLIﬁ u KOOp,Z[HHElTHLIfI METO

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘-I@6HI;IX IpeaAMETOB

YMenue BLI6I/IpaTL HOI[XOI[SHJ_II/Iﬁ MCTOA MJIsA pCIICHUA 3a/la4r; IOHUMAaHNC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOM MaTeMaTHYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  yncna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLCHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U1 MHUHUMYMBl GyHKIuH. HauOonbpliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
33 CrenenHass ¢GyHKIMS C HaTypalbHBIM M II€JBbIM MoOKaszareneMm. EE cBoiictBa n
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbIIEro 3HaueHus: (QyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, Mocksa «IIpocsenienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. 'eometpus. 10-11 kinacc: yueOHMK A1 ydamuxcsi 001eo0pa3oBaTebHbIX
yupexaeHuit : 6a3oBblii U mpodibHbIN ypoBHU /JI.C.ATanacsH, B.®.byty3o0B,
C.b.Kanomues u ap.

2. KonrponbHo-u3mepurenbubie Mmatepuaisl. ['eomerpus. 10 kimace/ Cocr. AH.
Pypyxun. — 4 n3n. . M.: BAKO.

3.-Epmoa A.I1., 'omo6opoarko B.B. CamocTosTensHbIC B KOHTPOJIBHBIC
pabotel o reometpun aiig 10-11 knacca. — M.: Hnekca.

4. C.M.CaaksH, B.®.byry3oB. M3yuyenue reomerpuu B 10-11 kiaccax.
Metoanyeckue pekoMeHanum K yaeOHuky. Mocksa, "[IpocBemenue".

5. B.A SIposenko. [Toypounsie pa3paboTku no reomerpuu, 10-11 kinaccel.

Huddepenunponannsiii nogxoa. Mocksa "BAKO".

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



bu6moreka [JOK

https://uchi.ru/- UutepakTrBHas 0Opa3oBareibHas miaThopma
http://www.fipi.ru- ITopran napopmarnmronHoi noaaepxkku OI'D
http://alexlarin.net - ['eneparopsr BapuanToB OI'D

http://www.edu.ru/

http://www.school.edu.ru/

www.math.ru (MatepaeT-noanepKka yautenei MaTeMaTUKHN)

WWW.it-n.ru (ceTh TBOPYCCKUX YUUTEIICH )

http:// festival.1september.ru (dbectuBans negarorndeckux uaeit « OTKPHITHIH
ypok» («IlepBoe ceHTAOps»))

www.math.ru/lib (anekTponnas maremaTrueckas OnOIMOTEKA)
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