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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

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

dopMupoBaHHEe  yYMEHHUS ~ BIAJAETb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHNHE YMEHHUS paclioO3HaBaTh Ha YepTexkax, MOJACNAX U B peaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

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

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeiabCTB  IpHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECAa K U3YUEHUIO T€OMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH 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 COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIBHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOIIKEHUIO H3YyYEHUS MATEMAaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



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: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS 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 mnapamtenenunena. Teopema O PA3IOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M m1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIM MEpEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[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(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIUCKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
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 IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
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 PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

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

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

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

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

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIWE  MPOTHBOpEuYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
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 IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

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;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHWBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBICHATH TPUINHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh LEJIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IITYpPMBl» M WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOy4aromuiicss HAyIUTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peleHn! 3a7a4 U MPOBEACHIUN MAaTEMaTHYECKUX PACCYKICHHUIA;

e TPUMCHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPH PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIAY MNPSIMOU H
TUTOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTpPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OChb U IUIOCKOCTh CHUMMETPHH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI HU3BECTHBIE 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, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa PEeLIeHHs] MaTeMaTH4ecKd  CcPOopMYIUPOBAHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
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 (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

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 PACIIOIOKEHNE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BMNHCAHHBIA B cepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUICHUs, €CIU YCIOBHS
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 PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUM, UCCIENOBATH MOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbI€ NpaBUiIa U300pakeHUsI HA PUCYHKE
IJIOCKOCTH, MApAJIJIENIbHBIX MPSIMBIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[TonsTHA cTEepeoMeTpUr: TOUKA, IPSAMAast, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE MPaBHIIa U300pAKEHUS Ha

PHUCYHKE IIJIOCKOCTH, MapaJIJIEIIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHA: MEpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIINX
MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH, U300paKeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMCETPHHU U IICPBLIC CIICACTBHUA U3 HUX

AXCHOMBI CTCPCOMCTPHUHU U IICPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE CIEACTBUS U3 HUX.




CriocoObI 3a/1aHuUs IPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O603HaUEHUS NPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpaxkenue
MEPECCUCHUS MOTYUCHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
[[BETaMH

11

N300pakeHne cedeHuil mupaMubl, Kyoa U PU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpakenue
MePeCeUCHUs MOTYUCHHBIX IIJIOCKOCTEH.
PackpammBanue NocTpOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMH

12

N300pakeHne cedeHuil mupaMubl, Kyoa U IPU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpakenune
MepeceueHus MOTYUYECHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
[[BETAMHU

13

N300paxenune ceueHnit nupamuibl, Kyda v pU3Mbl,
KOTOpBIE TPOXOIT uepe3 ux péopa. Mzobpaxkenue
nepeceyeHus MOJyYEHHBIX MIIOCKOCTEH.
PackpammBanre NOCTPOSHHBIX CEUYCHUI Pa3HBIMU
[[BETaMU

14

15

Merton cnesoB AJist MOCTPOSHUS CeUSHUI

Meroa cnenoB aiis nocTpoeHust ceueHuid. CBoiicTBa
MepeceyeHn il MPSIMbIX U MIIOCKOCTEN

16

Merton cnenoB 11t TOCTpoeHus ceueHnii. CBoiicTBa
MIEPECEUECHUH NPSIMBIX U TUNIOCKOCTEN

17

[TocTpoenue ceueHuit B mupamue, Kyoe 1mno Tpém




ToukaMm Ha péopax. Co3gaHne BEIHOCHBIX YePTEXKEH U
3aMuch IIaroB MOCTPOCHUS

18

19

20

[TocTpoenue ceueHuii B nupamue, Kyoe 1no tpém
ToukaMm Ha péopax. Co3gaHne BEIHOCHBIX YEPTEXKEH U
3aMych UIaroB IOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
Toukam Ha péOpax. Co3znaHue BHIHOCHBIX YEpTEXel 1
3aMuCh IIaroB MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém

ToukaMm Ha péOpax. Co3zmaHne BHIHOCHBIX YEpTeXel 1
3aMuch MIaroB MOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [lomodue
TPEYroJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema MeHnenas.
PacueTrnl B ceueHUSIX Ha BEIHOCHBIX YCPTEIKAX.
Hcropus pa3BUTH IIIAHUMETPUU U CTEPEOMETPUH

23

24

25

KonTtponbHas pabora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3aumHoe pacnosnoxeHne NpsiMbIX B IPOCTPAHCTBE.
CkpenuBarouecs npsmele. [Tpusnakn
CKpeurBaroImuxcs npsaMeix. [lapaniensHbie npsmbIe B
IIPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAHUM U €IUHCTBEHHOCTH
IIPSIMOY NapaAJIJIENIbHONW JAaHHOM IPSIMOMU, IPOXOASAILEH
4yepes3 TOUKY ITPOCTPAHCTBA U HE JIeXKallled Ha TaHHON
npsAMoH. JIeMma o0 nepecedeHny napajulesIbHbIX
IIPSIMBIX IIOCKOCTBIO




26

[TapannensHOCTH Tpex NpsMbIX. Teopema o TpEX
napajuieJIbHbIX MpsAMBIX. Teopema o
CKpELIMBAOIINXCS MPSMBIX

27

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA
napajieIbHOTO MPOEKTHpoBaHus. M3o0paxenue
pa3HbIX (pUryp B mapaieNnbHON MPOSKIUN

28

29

IlenTpanpHas npoeKus. YToJl ¢ COHAIIPABICHHBIMH
CTOpPOHAMU. YTOJ MEXAY IPSIMBIMU

321,[[3.‘11/1 Ha J0Ka3aTCJIbCTBO U UCCIICAOBAHHC,

CBSI3aHHBIE C PACIIONOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHSA: MapaIEabHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcte. [Ipu3Hak napanieabHOCTH NPAMOU U
rockocT. CBOMCTBA MapaICIbHOCTU MPSIMOM 1
IUIOCKOCTH

31

FCOMeTpI/I‘IGCKl/Ie 3aa4i Ha BBIYHMCIICHUC U
A0Ka3aTeJIbCTBO, CBA3AHHBIC C IMMapaJICIIbHOCTBIO
MpsAMBIX U ILIOCKOCTEHN B IIPOCTPAHCTBC

32

33

34

ITocTpoeHue ceuenus, IPOXOASIIETO Yepe3 AJAHHYIO
MPSIMYIO Ha YepTEKe U MapajuIeIbHOrO Ipyron
npsMoi. Pacdy€r oTHOIMEHMI

[TapannenpHas npoekuns, IPUMEHEHNE AJIs
MOCTPOEHMSI CeUeHUl Ky0a 1 nmapasenenunea.
CaoiicTBa napayuiesIeNuIe1a u Mpu3Mbl

HapaJ'IJ'ICHLHLIC IIJIOCKOCTH. HpI/I?)HaKI/I
napaJisieJIbHOCTH ABYX IIOCKOCTEH

35

Teopema o0 mapaJuIeTbHOCTH U € AMHCTBEHHOCTH
IJIOCKOCTH, IPOXOIALICH uepe3 TOUKy, He




MIPUHAJUICIKAIYIO JTAaHHOM TJIOCKOCTH U CJIEJICTBUS U3
Heé

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IIPAMBIX IIEpECEUECHU IIPU

36 [IEPECEYEHHH JIBYX MapaJlIeNIbHbIX IUIOCKOCTEN
TpeTben
CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax

37 [apajuIeNIbHBIX IPSIMBbIX, 3aAKIFOUEHHBIX MEXTY
napajuieIbHBIMU IIJIOCKOCTSIMU; O I€PECEUECHUN
MPSIMOM € AIBYMS IapaJUIENIbHBIMU IJIOCKOCTSAMU

38 [ToBTopenue: Teopema Iudaropa Ha mmockocTu

39 [loBTOpEHUE: TPUTOHOMETPUS IPAMOYTOJIBLHOTO
TpEeyroJbHUKA

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeieuIe 1a

41 Beruucnenue JUiH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM TapajuieyIeHIe e

42 [IepnenquKyIsApHOCTH NPSAMOM U TUIOCKOCTH. [Ipu3Hak
MEPIEeHIUKYJIIPHOCTH MPSIMON U TNIOCKOCTH

43 IlepneHIUKyNApHOCTD NPsAMON 1 TIOCKOCTH. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH MPSIMON U TUNIOCKOCTH
Teopema o CynieCTBOBaHMM U €AMHCTBEHHOCTH

44 MPSIMOM, IPOXOSAIIEH Yepe3 TOUKY POCTPAHCTBA U
NEPIEHIUKYJIIPHON K INIOCKOCTU

45 [1nockocTH U IepneHAUKYISIPHBIE UM MIPSIMbIE B
MHOTOTpaHHUKaX

46 [InockocTH U NeprneH UKy pHbIE UM MPSMbIE B
MHOTOTpaHHHUKaX

47 Ilepnennukynsp u HakinoHHasd. [loctpoeHue




MEPIEHIUKYIISPA U3 TOYKH HA NIPSMYIO

[lepnennukynsp u HakinoHHas. [loctpoenue

48 NEPIEHIUKYJIApA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHauKyaApax (mpsmas u
oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u
oOparHasi)

51 VYron Mexay CKpEeIUBAOIIUMHUCA TPSIMBbIMU

59 [Touck neprneHAuKyISIpHBIX MPSAMBIX C TOMOILBIO
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE

54 ITocTpoenue ceuenuii kyba, Npu3Msl, HPaBI/IJILHOﬁ
MIUPaMHJIBI C TOMOLIBI0 OPTOTOHAIBHOW NTPOEKIINH

55 [Toctpoenue ceuennii Kyba, MpU3MBlI, HPaBHHLHOﬁ
MUpPaMHJIbI C TOMOLIBI0 OPTOTOHAIIBHOM MPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTENBHO

56 rtockocty. [ImockocTn cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U TUIOCKOCTH
KaK CJIEZICTBE CUMMETPHUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacy€T paccTosiHu OT
TOYKH J10 TUNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHui OT
TOYKH JI0 TJIOCKOCTH

60 CriocoObl OIYCTUTh NEPIIEHAUKYIISAPBI: CHMMETPUS,
CZIBUT TOUKH I10 NapaJIJIEIbHON NPSMOI

61 CaBur no HenapauieIbHON NPSIMOM, U3MEHEHUE

paccTosaHu




KonrtponsHas padora "B3anMHoe pacrionioxeHue

62 MPSAMBIX U IJTIOCKOCTEH B IPOCTpaHCTBE"
[ToBTOpEHME: Yroa MeXAy NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIBHUKE,
TeOpeMa KOCUHYCOB

64 IToBTOpEHUE: yroy MeXy CKpEeLUIMBarOILUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METO/ bl BEIYUCICHHS YIia MEXY
IPSIMBIMU B MHOTOI'paHHHUKAX

66 JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX YIJIOB
JBYTPaHHOI'O yIJia

67 [lepnienaukynspHble ma0ckocTu. CBOMCTBA B3aUMHO
HEePIEHAUKYIISPHBIX IIOCKOCTEH
[Ipu3Hak neprneHuKyJIIpHOCTH IJIOCKOCTEH; TeopeMa

68 O IIPSIMOM MEepPECEUEHMS IBYX MJIOCKOCTEN
NIEPIEHIUKYIIAPHBIX TPEThEH TUNIOCKOCTH

69 HpﬂuMoyroanHﬁ napajuiesienunes; Kyo; usMmepeHus,
CBOMCTBaA MPSAMOYTOJIBHOTO Mapasiiesienuneaa

70 Teopema o nuaroHanu NpsAMOYrojabHOTO
napajulesienuIe1a u cleCTBUE U3 Heé
CrepeoMeTpuuecKue U NPUKIAAHbIE 3a1a4H,

71 CBSI3aHHBIE CO B3aHMHBIM PACIOJI0KEHUEM MPAMBIX U
IJIOCKOCTH
[ToBTOpEHME: CKpELUBAIOLIUECS MPSMBIE,

72 napajuieNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73 [Tapa mapasnienbHbIX IIOCKOCTEH Ha

CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXKIY




CKpCHIMBAOIHUMUCA ITPAMBIMU B MIPOCTBIX CUTyallUAX

Paccrosnaune ot Toukn A0 IIIIOCKOCTH, paCCTOSAHUE OT

74 . 1
HPSIMOH 10 TUIOCKOCTH

75 Beruuciienue paccTosiHUNA MEXIY CKPELIMBAOIIUMUCS 1
IPSIMBIMU € TIOMOLIbIO NEPIEHIUKYISIPHON IIIOCKOCTH
TpéxrpanHblil yroJi, HEpaBEHCTBA JJI1 TPEXTPAHHBIX

76 yrioB. Teopema [Tudaropa, TeopemMbl KOCUHYCOB U 1
CHHYCOB JJIsl TPEXIPAHHOI'O yIiia

77 DneMeHTHl CPepUUecKOi TeOMETPUH: T€0Ie3UNIECKIE 1
JIMHUY Ha 3emiie

78 KonTponbnas padota "Yrisl u paccrosHus" 1

79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U €T0 1
3JIEMEHTHI"

80 [Mupamupa. Buael nupamua. [IpaBunsHasg nupamuia 1

81 [Ipusma. IIpsamas u HaknoHHAas npusMel. [IpaBriibHas 1
npusMa

82 [IpssMo¥t napainenenunen, NpsMOyroJIbHbIA 1
napajuiesnenunesa, Kyo

83 Beinyxiibie MHOrorpanHuky. Teopema Oitniepa 1

84 Brinykiible MHOrOrpanHuku. Teopema Ditniepa. 1
[TpaBusbHBIE W IOTYNPABUIBHBIE MHOTOTPAHHUKH

85 KontponbHast pabora "MHOrorpaHHUKHT" 1

86 [ToHsATHE BEKTOPA HA MJIOCKOCTH U B IPOCTPAHCTBE 1

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1




Pa3znoxxenue BekTopa 1o 6asucy Tpéx BEKTOPOB, HE

91 . 1
JISKAIIUX B OJTHOM TUIOCKOCTH
92 CkansipHOE TIPOU3BEICHUE 1
93 Brruucienue yriia Mex 1y BEKTOpaMu B IIPOCTPAHCTBE 1
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1
98 O06o0muieHne 1 cucTeMaTu3amys 3HaHUH 1
99 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O0o01IeHre U cHCTeMaTU3alus 3HAHUH 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka B Konrpoannsie IIpakruueckne UudpoBbie
cero
padoThbI pa6oTnI o0pa3oBaTte/ibHbIE
pecypcsbl
1 [ToBTOpenue temsl "KoopauHatsl BEKTOpa Ha 1
IUIOCKOCTH U B IIPOCTPAHCTBE
"
5 [ToBTOpenue Temsl "CKalsipHOE TPOU3BEACHUE 1
BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beryucienne yria Mexmay 1
BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
IPOXOJAIIeH yepes JBe TOUKu"
5 YpaBHEHME IIIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
6 VYpaBHEeHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
JInHeHbIE HEPAaBEHCTBA, TMHEUHOE
8 ’ 1
IpOorpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
pOrpaMMHUPOBaHKE
10 AHaIMTAYECKHE METObI pacu€Ta yriia Mexay 1
MPSIMBIMU B MHOTOT'PaHHHUKAX
11 AHaIMTAYECKHE METObI pacu€Ta yriia Mexay 1
MJIOCKOCTSIMU B MHOTOIPaHHHMKAX
12 ®opmysa pacCTOSIHUS OT TOUKH JI0 TNIOCKOCTHU B 1

KOOpJIMHATAX




HaxoxeHne paccTositHui OT TOYKHU 10 TIJIOCKOCTH B

13 Kyoe

14 HaxoxeHne paccTosiHuid OT TOYKHU 10 TIJIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE

15 KoHnTtpoisbHast pabota "AHamuTndeckas reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHHIE
MHOTOT'PAaHHUKHU

17 CeueHusi MHOTOTPaHHUKOB: METO/I CJIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE TNIOCKOCTH,
nepecedeH sl MPSMBIX U IITOCKOCTEN

19 [TapasnnenbHble NpsMbIE U IUIOCKOCTH: MapajieibHbIE
CeUYeHUs

20 [TapannenpHble MPsIMbIE U TUIOCKOCTH: PacuéT
OTHOULIEHUU

21 [TapamienbHbIe TPSIMBIE U TFTIOCKOCTH: YTIIBI MEXKITY
CKPELIUBAIOIIMMUCS TPSIMbIMU
[TepnienauKymsIpHBIC IPSIMBIE U TUIOCKOCTH:

22 CTaHJapTHBIE TTAPhl IEPIEHANKYISIPHBIX TUIOCKOCTEH
Y TIPSIMBIX, CHMMETPUU MHOTOTPaHHUKOB

93 [lepnenauKynsipHbIE TPSIMBIE U TNIOCKOCTH: TEOPEMA
0 Tpex MEePIEeHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TIOCKOCTHU:
BBIYHCIICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: MIOLIAAN MHOTOYTOJBHUKOB, (DOPMYJIBI
JUTS TUTOTIA/IeH, cooOpaxKeHus o00us

26 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (hOPMYIIBI
JUTSL TITOMA/ICH, COOOpaxeHHsI TOA00MS

27 [ToBTOpEHME: TUIOIAAN MHOTOYTOJILHUKOB, (DOPMYITBI




JUTSL TITOMIA/ICH, COOOpaxKeHHsI TOA00MS

[Tnomanu ce4eHnii MHOTOTPaHHHUKOB: TIOMIATH

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noa00us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIATU

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKEHUS
monoous

30 KonTponbnas pabota "[loBTOpeHNe: MHOTOTpaHHUKH,
CEYEeHHUS] MHOTOI'PaHHHUKOB"

31 O61éM Tena. O0BeM MPSIMOYTOIBHOTO
napaienenunea

32 3agauu 00 yABOEHHH Ky0a, 0 KBajpaType Kyoa; o
TPHUCEKIUH yIiia

33 CrepeomeTpHuuecKie 3a1auu, CBSI3aHHbBIE ¢ 00BEMOM
MPsIMOYTOJILHOTO Tapasiiesenumnea

34 [IpuxiagHbie 3a/1a9, CBSI3aHHBIE C BEIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO TTapajuiesienunea

35 O06BEM npsMOit IPU3MBI

36 CrepeomeTpHUeCcKHEe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI

37 [IpuknanHblie 3a1a4H, CBsI3aHHBIE C 00BEMOM TIPSIMOM
TIPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO

38 ornpenenénHoro nHTerpaita. O6bEM HaKIIOHHOM
TIPU3MBI

39 Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
ornpenenéHHoro nHTerpaita. O6bEM nupamusl

40 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE 00HEMOB




OUpaMUJL ¢ OOIIUM YTIOM

®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB

41
OUpaMUJI ¢ OOIIUM YTIIOM

4 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM NPU3MBbI

43 CrepeoMeTpuuecKkue 3aaul, CBA3aHHbIE C 00bEMaMU
UPAMU/IBI

44 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBsI3aHHbIE C 00bEMOM HAKIIOHHOW MPU3MBI

45 [Tpuknagaeie 3aaauun 1o Teme "OO0bEMBI TEn",
CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI

16 [Ipumenenne 06bEMOB. Briunciienue paccTosiHUS 10
IJIOCKOCTH

47 Konrtpomnsnas padora "O6bEM MHOrOrpaHHuka"

48 [unuHapudeckas MOBEPXHOCTh, 00pa3yrolue
LWIMHPUYECKON TTOBEPXHOCTH

49 umuanp. [pamoit kpyrosou nunuuAp. [lnomans
MOBEPXHOCTH IIMJINHPA

50 Konnueckasi moBepXxHOCTb, 00pa3yroIine KOHUYECKOn
nosepxHoctu. Konyc

51 CeueHne KOHYyca INIOCKOCTBIO, TapAJIIEIbHOU
IJIOCKOCTH OCHOBAaHMS

59 VYceuénnslil konyc. M300pakeHue KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHOMN
MIOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM

MOBEPXHOCTU KOHYCa




CTepeOMeTpI/I‘-IeCKI/IC 3aJa4d Ha A0Ka3aTCJIIbCTBO U

55 BBIYHUCIICHHE, TIOCTPOCHUEM CEYCHHUH IIIIMH/IPA,
KOHYycCa
CrepeomeTpHuyecKHe 3aJaul Ha JOKa3aTelIbCTBO U

56 BBIYHUCIICHHE, TIOCTPOCHUEM CEUCHUH IIMITMHIPA,
KOHYCa

57 [TpuknamHbIe 3329, CBSI3aHHBIC C [IUJIHHIPOM

58 [TpuknaaHbIe 3324, CBSI3aHHBIC C [IMJIHHIPOM

59 Cdepa u map
[epeceuenue cdepbl U 1apa ¢ mIockocThio. Kacanue

60 mapa u cepbl IIOCKOCThIO. By n n300pakeHue
nrapa
[Tepeceuenue cdeprl u mapa ¢ WIOCKOCcThI0. Kacanue

61 napa 1 cepsl mIockocTeio. Bun u nzoOpaxxenue
nrapa

62 VYpasnaenue chepsl. [Lnomane chepsl u e€ yacteit

63 Cummerpus chepsl 1 mapa
CrepeomeTpHyecKre 3ajaui Ha JOKa3aTeIbCTBO U

64 BBIUMCJIEHHE, CBA3aHHbIE CO CPEPOi U 1IapoM,
MIOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO
CrepeomeTpHuyeckue 3aJauu Ha JOKa3aTelbCTBO U

65 BBIUMCJIEHHE, CBA3aHHbBIE CO CHEPOi U 1apoM,
MIOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

66 [IpuknanHblie 3a1a4u, cBsI3aHHBIE CO c(hepoii U Mapom

67 [ToBTOpEHME: OKPYKHOCTH Ha IJIOCKOCTH,
BBIYUCIICHHSI B OKPY)KHOCTH, CTaHAapPTHBIE MTOT00MS

68 Paznuunbie KOMOMHALINY TEI BPAIIEHUS U

MHOI'OI'PpaHHUKOB




69

3anauu o reme "Tena u MoBepXHOCTH BpalieHus"

70

71

3agauu no Teme "Tena 1 MOBEpXHOCTH BpaleHus"

KonTtponbHast padota "Tena 1 moBepXHOCTH
BpaieHus"

72

73

74

O0béMm mnuHIpa. Teopema 06 00bEME MPSAMOTO
LWINHIPA

Beruncienne 00bEMOB TEJT C MOMOIIBIO
omnpenenénHoro uaterpana. O0bEM KoHyca

[Tnomaau 60KOBOM U TIOTHON TTOBEPXHOCTH KOHYCA

75

76

CrepeoMeTpHuuecKUe 3a]]a41, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

[Tpuknagaeie 3aaaun 1Mo Teme "OOBEMBI U TUTOIIAIN
noBepxHocTen Ten"

77

O0nEM mrapa u mapoBoro cekropa. Teopema 00
06béme mapa. [Imomans ceprr. CTepeomerpruyeckme
3a/1a4y¥, CBSI3aHHBIE C BBIYUCIEHHEM 00BEMOB 11apa,
[IAPOBOTO CErMEHTA U IIAPOBOTO CEKTOPa

78

[Tpuknanueie 3agaun mo teme "OO0bEMBI TEN",
CBsI3aHHbIE C 00BEMOM I1apa U IJIOUIA/IbI0 CEpHI.
COOTHOIIICHHS MEXTy TUIOIIAIMU TIOBEPXHOCTEH 1
00bEéMaMH MMOJJOOHBIX TEIl

79

[Tono6uble Tena B nmpoctpaHcTBe. M3mMeHeHne 00bEMa
npu noooun. CTepeoMeTpruIecKre 3a/1auH,
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB Tl U TUIOIIA e
MTOBEPXHOCTEN

80

81

KonTtponbHas padora "[1nommanm moBepxHOCTH U
00BEMBI KpYTJIBIX TEN"

JBmxenus npoctpancTBa. OTobOpaxenus. J[Bmkenus




U paBeHCTBO Guryp. O01ume CBOMCTBA TBUKCHHMA

82

83

Buael qBrKeHMI: TapalIesbHbBIN IEPEHOC,
LIEHTpaJIbHAasi CAMMETPHUS, 3€pKajbHasi CHMMETPU, 1
IIOBOPOT BOKPYT IIPSIMOiM

[IpeobpazoBanus momodus. [Ipsmas u cdepa Ditnepa

84
85

reOMeTpI/IquKI/Ie 3aa4u Ha MPUMCHCHUEC NIBUKCHUA

KoHnTtposbHas padota "BekTopsl B mpocTpancTse”

86

O6o6maromiee noproperue 11 MOHITHIA 1 METOIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3amus
3HaHuii: "[lapaienbHOCTh NPSIMBIX U IJIOCKOCTEHN B
npocTpaHcTBe"

87

O6o6maromee noproperue 11 MOHITHIA 1 METOIOB
Kkypca reomerpun 10—-11 knaccos, cucremaruzanus 1
3HaHMi: "BekTopsl B mpocTpaHcTBe"

88

89

90

O6o06matomiee moBroperue 11 MoHITHIT 1 METOIOB
Kkypca reomerpun 10—-11 xnaccoB, cucremMaruzanus 1
3HaHMi: "BekTopsl B mpocTpaHcTBe"

Ob6o6maroree nopropeHue 11 MoHATHI 1 METOI0B
kypca reomerpun 10—11 knaccoB, cucremMaTu3amus 1
3HaHuii: "OObeM MHOrOrpaHHUKaA"

O6o6maromiee nopropenue 11 mMoHITHII U METOIOB

Kypca reomerpun 10—11 knaccos, cucremaTuzanus 1
3HaHui: "OO6beM MHOrOrpaHHuKa"

91

O6o06matomee moBTopeHue 11 MOHITHIT 1 METOIOB
kypca reometpun 10—11 xmaccoB, cucTeMaTru3amnus
3HaHuil: "Iliomany noBepxXHOCTH U 00BEMBI KPYTIIBIX

"

TCII

92

O6o06matomee moBTopeHue 11 MOHITHIT B METOIOB 1




Kypca reomerpun 10—11 knaccos, cucremaTuzanus
sHaHuil: "[lnomanyu moBepxXHOCTH U 0OBEMBI KPYTIIBIX

TCII

93 Wrorosas kKoHTpoJbHASA paboTa

94 HroroBast kKoHTpoIbHAs paboTa

95 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIUs 3HAHUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
96 pOJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€

97 pOJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€
98 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
99 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropust pa3BUTHS CTEPEOMETPHU KaK HAYKH U €&
100 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEpEOMETpUN KaK HAyKu U e€
101 POJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH

Hcropust pa3BUTHS CTEPEOMETPHUN KaK HAYKH U €€

102 POJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOM
MpOBePsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpust
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsMasi, INIOCKOCTh
79 [TpuMeHATh aKCHMOMBI CTEPEOMETPHHM W CIEACTBUS M3 HUX IPH PELICHUH
' reOMETPUYECKUX 33134
73 OmnepupoBarh MOHATHAMU: NMAPAJUICTBHOCTD U MEPIICHIUKYISPHOCTD MPSIMBIX
' IUIOCKOCTEH
72 KnaccuumupoBath B3aMHOE paCIONIOKEHHE TPSMBIX M IJIOCKOCTEH B
' POCTPAHCTBE
OmepupoBaTh MOHATUSMHU: JIBYTPaHHBINA YTOJI, TPAaHU JBYTPAHHOTO yIia, pedpo
7.5 ABYTPAHHOTO YTIJa, JHHEHHBI Yroy JBYrpaHHOTO yriia, TpaxycHas Mepa
JABYTPaHHOTO yTJja
76 OmnepupoBaTh MOHATHSMHU: MHOTOTPAHHHMK, BBIMYKJIBIH W HEBBITYKIIbIHA
' MHOT'OTPaHHHK, JIEMEHTHl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (THpamuia, MpHU3MA,
' MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
Knaccudunuponatsb MHOT'OI'PaHHHKH, BbIOMpast OCHOBaHMS s
7.8 Kjaccu(ukanuy (BBIIYKJIBIE W HEBBINYKJIbIE MHOTOIPaHHMKH, IPAaBUIIbHBIE
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapaJlIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSCHATh TPUHIMIIEI TIOCTPOCHUS CEYEHWH MHOTOTPAaHHHKOB, HCIOIB3YS
' METO/I CIIEZIOB
Ctpouth ceueHus MHOTOTPaHHUKOB METOJIOM CJIE/IOB, BBHIMOIHATh (BHIHOCHBIE)
7.11 IUIOCKME YEepTeXKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (GUIyp: BHI CBEpXY,
cOOKy, CHU3Y
Pemrate 3aaun Ha HAaXOXJIEHUE T'€OMETPUUECKUX BEJIMYMH MO oOpas3laM WU
aJITOpUTMaM, HPUMEHSST W3BECTHBIE AHATMTUYECKHE METOJbl TpPU PpeIICHUH
7.12 CTaHJAPTHBIX MAaTEeMAaTUYECKHUX 33/7a4 Ha BBIUMCIEHUE PACCTOSHUM MeXIy
JIBYMSI TOYKAMH, OT TOYKM JIO NPSMOM, OT TOUYKHIO IUIOCKOCTH, MEXIY
CKPEUIHBAOIIUMHUCS MTPSIMBIMH
Pemrare 3amaun Ha HAaXOXJIEHUE T€OMETPHUUECKUX BEJIMYMH 1O oOpas3laM WU
aJITOpUTMaM, HPUMEHSS W3BECTHBIE AHATMTUYECKUE METOJbl TPU PpeIICHUH
7.13 CTaHJAPTHBIX MaTeMaTHMYECKUX 3a/7a4 Ha BBIUYUCIEHHE YIJIOB MEXKIY

CKpPEUIUBAIOIIUMUCS TMPSIMBIMH, MEXAY IpPsAMOM U IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB




Bbruucnarte 00bEMBI M IIJIOMIAAM MOBEPXHOCTEH MHOTOTPaHHHUKOB (IpU3Ma,
7.14 nupaMuga) ¢ TpUMEHEHUEM (OpPMYIN, BBIYHCIATH COOTHOIICHUS MEXKIY
IUIOINASIMU [TOBEPXHOCTEH, 00bEMaMU IOJOOHBIX MHOTOTPAaHHUKOB
215 OnepupoBarh TNOHSATHSIMU: CHMMETPUSI B TIPOCTPAHCTBE, IIEHTP, OCh U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU (UTYPHI
W3Bnekatb, IpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATh HH(MOPMAIMIO O
7.16 IIPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, IPEACTABICHHYIO Ha YepTexax
U pUCYHKaX
ITpumensaTh reomeTpuueckue GakThl AJIs PELICHUS CTEPEOMETPUUECKUX 3ajad,
7.17 IPEJIOJIaraloIiuX HECKOJIBKO IIaroB PEIICHUs, €CIU YCIOBUS NPUMEHEHUs
3aJjaHbl B IBHOH Gopme
718 [IpuMeHATH  mpocTedmMe  NpOrpaMMHBIE  CPEACTBA W JJIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [TpuBOANTH IPUMEPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HH,
' pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE
[IpuMeHATh NOJYYEHHBIE 3HAHMA HA IPAKTHKE: AHAJIU3UPOBATH pealibHbIE
CUTyallUd M TNPHUMEHATh HU3Y4EHHBbIE MOHATHS B Ipolecce MOMCKAa PeleHHs
MaTeMaTH4ecKu C(HOPMYIMPOBAHHOM NPOOIEMbI, MOJAEIMPOBATH peabHbIC
7.20 CUTyallud Ha S3bIKE TIE€OMETPUHU, HCCIENOBAaTh I[OCTPOEHHBIE MOJEIU C
HCIOJIb30BAHUEM TE€OMETPUYECKUX MOHATHM W TEOpeM, ammapara anredpsl,
pemaTh MpPaKTHYECKUE 3a7adyd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUYECKHX
BEJIMYMH
11 KJIACC
Kon .
IIpoBepsiemblie npeAMeTHBIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHusA
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMIMHIPUYECKash MOBEPXHOCTb, 0Opa3yrolue
6.1 LHWINHAPUYECKOM  MOBEpXHOCTH, IMJIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pasyromire KOHMYeCKo! TOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 PacnioznaBate Tena BpamieHus (UIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH cIOCOOBI MOJTyYEHHUs TeJl BpallleHUs
6.4 KinaccudumupoBats B3auMHOE pactofioKeHHe CPephl U TIIOCKOCTH
OnepupoBaTh MOHSATHSIMMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTa
6.5 CerMeHTa, IIapOBOM CJIOM, OCHOBaHME IIAPOBOT0 €O, BHICOTA IIAPOBOTO CIOS,
IapOBOW CEKTOP
6.6 Bbruucnate  00BEMBI M IUIOHIAJM  TOBEPXHOCTEH  Teda  BpalleHus,
' TE€OMETPHUECKUX TeJl C IPUMEHEHUEM (HopMyIT
6.7 OmnepupoBarh MOHATUSMHI: MHOTOTPAHHUK, BIIMCAHHBIA B Cepy W OIMCAHHBIHI
' okoJ10 cepsl, chepa, BIIUCAaHHAS] B MHOTOTPAHHUK WJIH TEJIO0 BPAIEHHUS




6.8

BBIYHCISATE COOTHOIICHHUS MEXAY IUIOMAASIMH TMOBEPXHOCTEH U 00BbEMaMu
MOIOOHBIX TE

6.9

6.10

N300paxkaTh u3y4aemble (QUTYpbl OT PYKH H C TNPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HTHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TeJl BpallleHuUs

6.11

W3BnekaTh, WHTEPHOPETHPOBaTb W  NpeoOpa3oBbIBaTh HHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETpUYECKUX (purypax, nmpeacTaBICHHYIO Ha depTexax
U PUCYHKax

6.12

[TpumensaTh reoMeTpuueckue (akThl IS PEHICHUS CTEPEOMETPHUECKUX 3ajad,
MPEIOIaraloIiuX HECKOIBKO IIaroB pEIICHUs, €CIU YCIOBUS TNPUMEHEHUS
3aJaHbl B IBHOH (opme

6.13

6.14

OHepI/IpOBaTB MMOHATHUCM: BCKTOP B IIPOCTPAHCTBC

BrimonssaTe I[CﬁCTBPI?I CJIOKCHUA  BCKTOPOB, BbBIYUTAHUA  BCKTOPOB U
YMHOXKCHUA BEKTOpPA HAa YUCJIO, O6’[>$ICH$ITB, KaKHMHU CBOMCTBAMHU OHU O6J'I8.I[aIOT

6.15

6.16

6.17

[IpumeHsTh paBUIIO NapaslieenuIea Ipy CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHAMU: ACKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBC, BCKTOP,
MOAYJIb BCKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOPA, YIOJ MCEKIY
BCKTOpaMu, CKaJIApHOC IIPpOU3BCACHUC BCKTOPOB, KOJIJIMHCAPHLIC u
KOMILJIaHAPHBIC BEKTOPLI

Haxonuth CYMMY BCKTOPOB U IMPOU3BCACHUC BCKTOPA Ha YHCJIO, YIrOJ MCKIAY
BCKTOpPAMH, CKaJIpHOC IIPOU3BCACHUC, PACKIAAbIBATL BCEKTOpP IO [JABYM
HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

6.19

6.20

6.21

3a)IaBaTI) IJIOCKOCTh YPAaBHCHHEM B I[CKapTOBOI\/JI CUCTEME KOOpAHAT

Pemiate HpOCTefIHJPIe TCOMCTPHUYICCKUC 3adauu Ha IPUMCHCHHEC BCKTOPHO-
KOOPAUWHATHOTI'O METOda

Pemate 3agayM  Ha  [10Ka3aTEJbCTBO MATEMAaTUYECKUX OTHOUICHUH U
HaXOXXJCHHE TEeOMETPUUYECKHX BEIMYMH 10 oOpaslaM WM alropuTMam,
IIPUMEHsAS. U3BECTHBIE METOIBI IIPU PEIICHUM CTaHAAPTHBIX MATEMaTUYECKUX
3a1a4

[IpuMeHATH  mpocTedmMe  NpOrpaMMHBIE  CPEACTBA W DAJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBOI[I/ITB IPUMEPLI MATEMATHYCCKUX SaKOHOMepHOCTCfI B IIpUpPOJAEC 1 KU3HHU,
pacrio3HaBaThb MMPOABJICHUEC 3aKOHOB r€COMCTPHUU B UCKYCCTBE

[IpuMeHATH MONY4YEHHBIE 3HAHUSA HaA IPAKTUKE: AHAJIU3UPOBAThb DPEAJIbHbIC
CUTyallUM M IPUMEHATh U3Y4YCHHBIE IOHATHUS B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYIHMPOBAHHON NPOOIEMbI, MOJEIMPOBATH peabHbIE
CUTyallUM Ha S3bIKE TE€OMETPUH, HCCIEAOBATh ITIOCTPOECHHBIE MOJEIH C
HCIOJIb30BAaHUEM TE€OMETPUYECKUX MOHATHM W TeopeMm, ammapara anreopsl,
peniath MPAaKTHYECKUE 3a]1a4d, CBSI3aHHBIE C HAXOXKIACHHUEM TI€OMETPUUYECKHX
BEJINYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

7

7.1

7.2

I'eomerpus

OCHOBHBIE TOHSITHS CTEPCOMETPHUH. Tqua, nmpsAMasd, IIJIOCKOCTb, IIPOCTPAHCTBO.
ITonsarue 00 akCHOMAaTUYESCKOM IMOCTPOCHUHU CTCPCOMETPUHN: aKCUOMBI CTEPCOMETPHUUN U
CICACTBUA N3 HUX

B3anMHoOe pacnosnokeHue npsiMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, TapalIeIbHbIE
U cKpemmBaromuecs mpsMble. [lapamienbHOCTP NOPSIMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE: MApaUICNIbHbIE MpPSMbIE B IPOCTPAHCTBE, NAPALIECIBHOCTh TPEX
NpSAMBIX, MapajuIeJIbHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOpPOHAMH, YroJl MEXAYy IPsMBIMM B NPOCTpaHcTBE. [lapayuienbHOCTh IUIOCKOCTEH:
MapajuiedbHblE IUIOCKOCTH, CBOMCTBA MapajulesbHbIX IIOcKocTel. [Ipocreimue
IIPOCTPAHCTBEHHbIE (UIYyppl Ha IUIOCKOCTU: TETpa’ap, KyO, mapajuienenunesn,
MOCTPOEHUE CEUYECHUI

7.3

[lepneHIUKYNApHOCTh NPSAMOM M IUIOCKOCTU: IEPHEHAUKYJSAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MapaAJUICIIbHBIE U NEPIEHANKYJIAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH IPSIMOM M INIOCKOCTH, TEOpEMa O IPSAMOMN NEPIECHAUKYIIIPHON
IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YTOJ MEXAY NMPSMON U IJIOCKOCTBIO, ABYTPAHHBIN
yroJ, JIMHEWHBIN yroJl JBYI'PaHHOrO yria. llepnenaukyissp u HakJIOHHBIE: paCCTOSHUE
OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, MPOEKIUs (DUryphl Ha
IUIOCKOCTh. lleprneHauKyIspHOCTh MIOCKOCTEN: NMPU3HAK NMEPIEHIUKYISIPHOCTH JIBYX
mockocTeil. Teopema o TpEX MeprneHuKyIspax

7.4

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHHKA, BBINYKIBIE U
HEBBIITYKJIBIE MHOTIOTPaHHUKM, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, 'paHU M OCHOBAHHUS MPHU3MBI, NpsMas W HAKJIOHHas NpPU3MbI, OOKOBas W
IIOJIHAs TIOBEPXHOCTh Ipu3Mbl. [lapamnenenunen, NpsAMOyroibHBINA MapauIeIenuIen u
ero csoicrBa. Ilupamupa: n-yroimbHas nupamuaa, TpaHd U OCHOBAHHME NHUPAMUIBL,
OOKOBasi M TOJIHAS MOBEPXHOCTh MHUPAMHJbI, MpPaBUJIbHAA U yCEUEHHAs MUpaMUA.
OnemeHTHl Tpu3Mbl W nupamuibl. [lpaBuibHBIE MHOTOTPaHHHMKH: TOHATHE
MIPaBUJIBHOTO MHOTOTPaHHWKA, NpaBWIbHAsA IpU3Ma W MPaBWIbHAS IHUpaMUIA,
MpaBWIbHAs TPEYyrojibHas MUpaMuia U MpaBUWIbHBIN TeTpadip, kyO. [Ipeacrasnenue o
MIPaBWJIbHBIX MHOTOIPaHHUKAX: OKTa3JIp, 10AeKa3Ap U ukocasapyrue CeueHus: Npu3Msl
U IApaMUbI

7.5

7.6

CummeTpHsi B MMPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, IMIIOCKOCTH.
OneMeHTbl  CHMMETPUM B  IUpaMHAAX,  NapajuleNICNAINeNax,  I[PaBHIbHBIX
MHOT'OTPaHHUKAX

Brruncnenne 5»1neMEHTOB MHOTOTPAaHHUKOB: pE&Opa, nuaroHanu, yrael. [lmomans
OOKOBOI TOBEPXHOCTHU U MOJIHOW MOBEPXHOCTH MPSMOI IPU3MBI, IJIOMAAh OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH TIPsIMOM Tipu3Mel. [1nomaas 60K0BOI TOBEPXHOCTH U
MOBEPXHOCTH MPABUIIBHOM MHUPAMHbI, TEOPEMa O IUIOMIAJM YCEYEHHOW MUpPaMUIBI.




[Tonsarue 06 06béMe. OOBEM MUpaMuUIbI, IPU3MBI

7.7

[Tomo6uble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEKIY IUIOMAASMU ITOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unmuuapudeckasl MOBEPXHOCTh, 00pa3yloye MHJIUHIPHYECKONW MOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ ITOBCPXHOCTH. ]_[I/IJII/IH,HPI OCHOBaHUS W OOKOBas IMOBCPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

Konundeckas moBepxHOCTh, 00pa3yrolue KOHNYECKOW TTOBEPXHOCTH, OCh U BEPIIIMHA
KOHMYECKOM ToBepxHOCTH. KOHyC: OoCHOBaHME M BepIIMHA, OOpa3yromias U OcCh,
IJI0maas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTDH

6.3

6.4

Codepa u map: neHTp, paguyc, AMaMeTp, IUIomaas MOBepXHOCTH chepbl. Bzaumuoe
pacrosioxxeHne cepsl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIomab
cepsl

N300paxkeHue Tel BpallleH!s Ha IUIOCKOCTH. Pa3BEépTka HUIHHIpA U KOHYyca

6.5

6.6

6.7

KomOuHnanmu Ten BpameHust 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BiucaHHAsE B MHOTOIPAaHHHK, WIIH TEJIO BPALICHUS

[Tonstue 06 o06béMe. OcHOBHBIE cBOiCTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO MapaieNnenunena u ciaeactsus u3 He€. O0bEM HUIMHIpa, KOHYCA.
O6béM 1mapa ¥ momaab chepol

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXIY IIJIOMIAAIMH TTOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

6.8

Ceuenust nuiIMHApa (MapajUieIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHs] KOHYca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHUs 1apa

6.9

6.10

Bektop Ha miockoctd M B npocTpaHcTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenne 3aaa4, CBI3aHHBIX ¢ IPUMEHEHHEM
IIpaBUJI ICVCTBUM C BEKTOpaMH

HpHMOYFOHLHaH CUCTEMa KOOpAUWHAT B HPOCTPAHCTBC. KOOpI[I/IHaTH BCKTOpA.
HpOCTCfII.HPIC 3alauyu B KOOpAWHATax. Yron MCKAY BCKTOpaMHu. CKaHSIpHOC
IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MEXKAY HOPpAMBIMHA W ITJIIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METO/T ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUA oOpa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMyIHpOBaTH W OINEPUPOBATH MOHATHIAMH: OIpEAEIICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOEe M HPOTHBOIOJIOXKHOE YTBEpP)KICHHE, NPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOH WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPU PELICHNUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; yMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OINUCAHMsl PeATbHBIX MPOLECCOB U SBJICHUN M IMPU PELICHUU 3a7ay, B TOM
quciie U3 IPYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a4

VYMeHue onepupoBaTh NOHSATHSAMM: HATypaJlbHOE YHUCIIO, LEJIO0E YHUCIO,
CTENEHb C IeJIbIM [TOKa3aTeseM, KOPEeHb HaTypajJbHOM CTENEeHH, CTENEHb C
palMOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JACUCTBUTEIBHBIM IOKA3aTEIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOTO YHCIA,
OCTAaTOK M0 MOAYNIO, PAallMOHAJIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHbBIINHA 00LIuii
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpPOBaTh  MOHATUSMHU:
MOCJIEeIOBATENbHOCTD, apu(MeTHUecKass MpOTrpeccusi, TeOMETpHUYECcKas

nporpeccusi, OECKOHEYHO YOBbIBAIOIIAs TIeOMETpUYEcKas IPOrpeccus;




yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYppeHTHBIX (HOpMyYJ; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
IPOU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  wu  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIA

VYMeHue onepupoBaTh IMOHATHAMH: DPAalMOHAJIBHBIE, HMpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHBIE, JIOTApU(PMUUYECKHE, TPUTOHOMETPUYECKUE
YpPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBAThH
HNOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO Pa3JIMYHBIX NPUEMOB; pPEILATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C [apaMeTpoM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYECKHX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMHA, KCTpeMyM (DYHKITUU, HanOOJbIIEe W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACUMMTOTHl rpapuka (QyHKUIHUH; yMEHHE
BBIUNCIIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (DYHKLMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKLIMU; YMEHHE HaXOJUTh NPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi UCCIENOBaHMUS (PYHKIIMMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAaHHWEM ammapara MaTeMaTH4eCcKOro
aHaINM3a; MPUMEHATh MPOU3BOAHYIO Uil HAxXOXKIACHMUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX M
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTCrpaaa; NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIUPOBAHUA C




nmoMoInbio AuddepeHInaibHbIX YpaBHCHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUS,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTW4yHas QYHKLUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢yHKuMu, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLMH, TOKa3aTelbHas M
jgorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 U3 JAPYIHX Y4eOHBIX NMPEJAMETOB M 3aad M3 peajbHOM
KHU3HHU; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAYy BEJINYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (YHKIUH Ui pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JacCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATH BBIPAXKEHHUS, YpPaBHEHUs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIECNOBATh IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh IPaBJONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHE MOJEINPOBAThH
peanbHbBlEe CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJB30BAHMEM  ammapara  anreOpsl,

MHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATHUSAMHU: CpelHee apu]MeTHdecKoe, MeaHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCusi, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHuE W3BJEKaTh, WHTEPIPETUPOBATH
uHOpMalKIo, IPEJCTaBICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTPAKAIOIIYI0 CBOMCTBA PEAIBHBIX ITPOLIECCOB U SIBICHUH; MPEICTABIATH
UHPOpPMALMI0O C TOMOIIbIO TabauIl W  JAuWarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM TIpauuecKux
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKy McCael0BaTh COBMECTHbBIE
HaOJII0IEHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4allHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BbIYUCIIATH

BEPOATHOCTh C HCIOJB30BaHUEM TpapUUyecKMX METOJO0B; MPUMEHSITh
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(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHOMN
BEpOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CIIydailHas BEJNWYMHA, pPACHpEClieHHEe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl M CTaHAApPTHOE OTKJIOHEHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA pPACHpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUIN AT pelieHus 3a1ay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B NPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMEHUE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCIIO  TNEPeCTaHOBOK, OmHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUIOCKOCTEH, yroi MEXAy MpsSMbIMU,
Yrojl MEXAYy MpsIMOM M TUIOCKOCTBIO, Yrod MEXIy IIJIOCKOCTSIMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMbIMU,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIEr0 MHpA; CTPOUTH MaTEeMaTHYECKHE
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IIOHATUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOLIAAb (QUIYpPbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mNapajuienenumnen, Mpu3Ma, NOHpamMuia, (urypa M TMOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbl, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LWIMHIpA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,

Kacaromiascs CCbepI)I, OUIMHApa, KOHYCAa, YMCHHUC CTPOHUTL CCUYCHHC
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MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHs], B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH KiIaccu(UKauuioo QuUryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JOTOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSAMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO0MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh PaBHbIC W IOJ0OHBIC (UTYpBI, B TOM 4YHCJIEC B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUICCKHE OTHOUICHUS TIPH
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEIMYMHBI (IUIMHA, YOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB H
U3 peabHOM KHM3HH, YMCHHUE BBIYUCIIATH TCOMETPUYCCKUE BEITHMYMHBI
(mHa, yromj, IUIOMA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIe (OPMYJIBI M METOJIbI, B TOM YHCIIC: IUIOIIAJb MOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapaJUICNeNUIela, MMHUPAMUJbI, TMPU3MBI, [TUIXHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATh MOHATUAMU: MPAMOYI'OJIbHAsA CHUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHE BEKTOpa Mo Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YIOJI MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la9 JpYTHUX y‘le6HHX mpeaMEeTOB
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YMeHne BeIOMpATh MOAXOASIINN METOJI U PEIICHUs 3a/1a4u; TOHUMAaHHE
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH MPUPOJHBIX H OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMUM; yMEHHME pAClO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MATEMATUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 Yucna u BBIYUCIIECHUSA

11 HarypanbHble u nensle uncina. Ilpu3Haku AeIMMOCTH LEIbIX Yncel

12 Panuonanenele  yncina. OOBIKHOBEHHbIE M JIeCATHYHBIE JApOOH, IPOLEHTHI,
' OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypalibHOW crerneHu. [leficTBus ¢ apudmeTH4ecKuMu
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenenb ¢ 1ensIM nokaszaresneM. CTeneHb ¢ pallMOHAIbHBIM MoKa3zaresneM. CBoiicTBa
- CTETIeHU

15 CuHyc, KOCHMHYC M TaHIEHC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTApUPMBI

JeiicTBuTenpHbIe Yncaa. Apu(METHUECKUE ONEPALUH C JCHCTBUTEIBHBIMU YUCIAMH.
1.7 [MpuGmmxEHHbIe BRIYUCICHHS, TIPABUIIa OKPYTIICHHS, TIPUKUAKA U OIICHKA pe3ysbTaTa
BBIYHCIICHUI

1.8 [IpeoOpazoBanue BhIpaKeHUH

1.9 KomruiekcHble yncia
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [TokazarenbHble U orapupMuyecKue ypaBHEHHs

2.5 Llenbie U IPOOHO-pAIMOHATBLHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JIorapupMUIecKe HEpaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl
3 OyHKIMY U TpadUKu

3.1 Oynkuus, cnocoObl 3amanus (yHkuuu. ['paduk ¢ynkumu. B3aunmuo o6paTHBIE




¢yukuuu. YétHelie 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHA

Ob6nactp ompenereHUs W MHOXECTBO 3HaueHW QyHkuuu. Hymu ¢ynkuuu.

[IpomMexxyTkH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 Makcumymbl U MHHUMYMBl (yHKunu. Hawmbonpinee u HauMeHbIIee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
33 Crenennas GyHKUus ¢ HaTypaJbHBIM M IIEJbIM NoKazaTeneM. EE cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpaduKu
3.5 [Noka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Toukm paspbiBa. Acumnrorel rpadukoB  QyHkuuii. CoiictBa  (QyHKIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTn4eckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIe F1€MEHTAPHBIX (YHKITHIA
[lpumeHeHre MPOM3BOAHOM K WCCIENOBaHHIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxokaeHne HamOOJbIIero M HaWMEHBUIETO 3HA4YEeHUS (YHKIMH Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpain
3) MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmicaresibHas CTATHCTUKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI
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