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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CTIEYUBAET BOZMOKHOCTh U3YUEHUS TUCIUILINH
€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 YTBEPKIACHUM IIPU PEIICHUH N€OMETPUYECKHUX
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
YPOBHE — pa3BUTHE HHAMBHUIYAJIbHBIX CIIOCOOHOCTEW OO0y4aroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEIIHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTU MUPOBOW KYJIBTYpPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

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

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHME WX NPUMEHSTh, YMEHHS JIOKAa3bIlBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (GopMHpoBaHME MOHWMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a]1a4 C MIPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronMxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KMU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp)KaTEIBLHBIMU JIMHUAME y49eOHOTO Kypca «['eomeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yudenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. TO MO3BOJSET OPraHU30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE T€OMETPUH KaK COCTaBIISIONICH yueOHoro npeamera «MaremMaTukay;

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapajuIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNbHONW MPOEKUUU. YTJIbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
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-yrojbHas 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 MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadJp,
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 mnapautenenunena. Teopema O PA3lIOKEHUH 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 TMPU3MBI, MIIAHJpA, 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. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEPEeHOC,
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 MAaTEMAaTHUKHU, LIEHHOCTHOE OTHOLICHHUE 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 OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HaHUSA 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
IIPHU 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
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
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 IHMCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayH,
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
MaTEeMaTU4YECKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
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 I€JIb COBMECTHOU
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,
«MO3TOBBIE IUTYpMBl» M UHBIE), BBINOJIHATH CBOIO YacTh 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 koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHSIMH, CBSI3aHHBIMU C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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 (PUTYD:
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 METObI
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 WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH 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 UMETh 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 PACIIOIOKEHUE C(hEephl 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: MHOTOTPAHHUK, BIHCAHHBIA B chepy 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
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO ONEPUPOBATH MOHATUEM 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, BBIYMCIICHHE PAaCCTOSHUN OT TOYKM 10 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CUMMETPUH, 3€pPKaJIbHOU
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 YepE3 BEPILINHY ), 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, MPEANOJaraloliuX HECKOJIbKO IIAaroB PEIICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKHX 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 CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
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'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyekTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B crepeomMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
BsaumHoe pacronoxenue npsiMbix B
2 P P 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 P P B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
[lepneHUKYISIPHOCTD MIPSMBIX U
4 PHICHA Vy P p 25 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTIiabl ¥ paccTosiHUA 16 1 https://resh.edu.ru/subject/17/10/
MHororpanHuku 7 https://resh.edu.ru/subject/17/10/
BekTops!l B IpocTpaHcTBE 12 https://resh.edu.ru/subject/17/10/
IloBTOpEeHue, 0000IICHHE 1
8 p B N 5 2 https://resh.edu.ru/subject/17/10/
CUCTeMaTH3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB 110 102 6 0 https://resh.edu.ru/subject/17/10/

[NPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIEe pecypChl
padoThI padoThI
1 AHanuThueckas reoMeTpust 15 1 https://resh.edu.ru/subject/17/11/
IT 000
2 OBTOPEHHE, 000 meHI:Ie 1 15 1 https://resh.edu.ru/subject/17/11/
cucTeMaTH3alys 3HaHUH
3 O0bEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena BpameHus 24 https://resh.edu.ru/subject/17/11/
II OBe
5) HOTHAL TIOBEPXHOCTH 1 ODBEMET 9 1 https://resh.edu.ru/subject/17/11/
KPYTJIBIX T
6 JBroKeHUS 5 1 https://resh.edu.ru/subject/17/11/
IT 600
7 OBTOPEHHE, 000 meHIfe 1 17 2 https://resh.edu.ru/subject/17/11/
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O
i 102 8 0

[NPOTPAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha pUCYHKE
TUTOCKOCTH, MapajuIeIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://resh.edu.ru/subject/17/10/

Ioustus CTCPCOMCTPHU: TOUKA,
npsimasi, IJI0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
MapauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIuHbI OTPE3Ka
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TTEPECEKAIOLINECS
npsiMasi ¥ MI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IIEPECEKAOIIUECS
npsiMasi U IIOCKOCTh;
MOJYIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINAX

https://resh.edu.ru/subject/17/10/
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MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOLINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHUE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPUU U
MIEPBBIC CIICICTBUS U3 HUX

AKCHOMBI CTCPCOMCTPUU U
ICPBLIC CICACTBUA U3 HUX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHusI IPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.
O003HaueHus NPSAMBIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/10/

10

11

N3o0pakenue ceueHunit
MUPaMHJIBI, Ky0a U TPU3MBIL,
KOTOpBIE MPOXOAT Yepe3 X
pebpa. N3o0pakenue
nepeceyeHus MoyuYeHHbIX
IJI0CcKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHu Pa3sHbBIMU
IBETaAaMHU

N3o0paxeHune cedeHuit

MUPaMHJIBI, Ky0a U TPU3MBIL,

KOTOpPBIE TPOXOJAT Yepe3 UX 1
pé6pa. Nzobpaxenue

TepeceyeHus TOTyISCHHBIX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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mIockocTeil. PackpamuBanue
IIOCTPOEHHBIX CEUCHUH Pa3HBIMU
L[BETaMU

12

13

N3o0paxenune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3obpaxkeHue
MepeceueHUs MOTyYCHHBIX
iockocteil. PackpamBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[BETaMH

N3o0pakenue ceueHui
MUPaMUJIbl, KyOa U MPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0paxkeHune
MepeceueHus MOIyIeHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETAMHU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

14

15

16

Merton cnenoB Ui TOCTPOECHUS
CEUEeHUU

Meton cienoB Uisl IOCTPOEHUS
ceueHuil. CBoicTBa
[IEPECCYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Meron cnenoB s TOCTPOEHUS
ceueHuil. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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17

18

19

20

21

[TocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKel U 3aInch
11aroB MOCTPOEHUS

[TocTtpoeHue ceueHuii B
nupamue, Kyoe no Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEepTEXKe U 3aIluch
1aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKei U 3aIuch
1aroB MOCTPOSHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKEH 1 3anKch
I1aroB MOCTPOCHUS

[ToBTOpEHME TUIAHUMETPUH:
Teopema o mponopuOHaIbHBIX
otpeskax. [logmobOue
TPEYrOJIbHUKOB

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuetsl B
CEUEHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUN

https://resh.edu.ru/subject/17/10/
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23

KonTpomnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

https://resh.edu.ru/subject/17/10/

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMple.
[Ipu3Haky CKpenuBarOmUXCs
npsmbIx. [TapannensHueie
IIPsIMBIE B IPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

25

26

27

28

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOU
NapajuIeIbHOM TaHHOU IIPSIMO,
MPOXOASAIICH uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAaIllel Ha
JlaHHOMU npsimoil. Jlemma o
MepEeCeUCHUH NapajIeNIbHbIX
MPSIMBIX TJIOCKOCTHIO

[TapamienbHOCTB TPEX NMPAMBIX.
TeopeMa 0 TpEX nmapayenbHbIX
npsAMbIX. Teopema o
CKPELIUBAOIIUXCS MPSAMBIX

[TapannensHOE
npoekTupoBanue. OCHOBHbIE
CBOMCTBA NapaJlIEIbHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX (Uryp B mapansienbHOM
MIPOEKLIUN

[enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMH.
Yroa Mexay npsMbIMU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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29

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacrojIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

30

31

32

33

34

ITonsATHA: MapasuIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[IapAJUIEIbHOCTH IPSIMOU U
mockocTu. CBoMcTBA
[1apaJUIEILHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomeTpuyeckue 3a1auu Ha
BBIUHCIICHHE U JJOKA3aTeNbCTRO,
CBSI3aHHBIE C MMAPAIJICIIbHOCTHIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
MPOXOASAIIETO Yepe3 JaHHYIO
MPSMYIO Ha YepTexe U

[apaJuIeIbHOTO APYTON MPSAMOM.

Pacuét oTHOILIEHUN

[TapannensHas npoekuus,
NPUMEHEHHE JJISl TOCTPOEHUS
ceueHHi Kyda u
napaenenunena. CBoicTa
napaiesienurne1a i MpU3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH.

[Ipu3Haku napamieabHOCTH
JIBYX TJIOCKOCTEU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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35

36

37

38

39

Teopema o0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJAIIeH yepe3 TOUKy, He
MIPUHAIJICKALYI0 TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napaienbHbIX
IUIOCKOCTEH: 0 MapaieaIbHOCTH
IPSIMBIX IIEpECeUCHUs IIPU
[epeceueHu’ IBYX
napajiesIbHbIX MIOCKOCTEH
TpeTben

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 00 oTpe3Kax
napauieNbHbIX TPSIMBIX,
3aKJIIOUEHHBIX MEX]TY
NapajuIeIbHBIMU MJIOCKOCTSIMU;
0 MepEeCceYeHUN MPSIMOM C IBYMs
NapajuiebHBIMU MIJIOCKOCTSIMU

IToBTOpEeHUE: TEOpEMA
[Tudaropa Ha mockocT!
[ToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTrOJIbHUKA

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

40

41

42

CaoiicTBa Ky0a u
MPSIMOYTOJTBHOTO
napaJuiesenunena

Brruncnenue UIMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napaiesIenue e

IlepnieH IUKYIAPHOCTD NPSIMOM U

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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mockocty. [Ipusnak
NEPIECHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTHU IIPSMOH U
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

45

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

https://resh.edu.ru/subject/17/10/

46

47

48

IInockoctu n
MEePIEHIUKYISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAaX

[leprieHAUKyYNIAp U HAKIOHHAS.
IlocTpoeHnue neprneHuKysapa
13 TOYKH HA TIPSIMYIO
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoenue nepneHukyspa
13 TOYKU HA IPSIMYIO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

49

Teopema o Tpéx
MeprneHIuKyspax (mpsmas u
oOparHas)

https://resh.edu.ru/subject/17/10/
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50

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

https://resh.edu.ru/subject/17/10/

51

52

53

Yron mexny
CKPEUIUBAIOIIUMHUCS IPSIMBIMU
[Touck mepreHIuKyIIpHBIX

IPSAMBIX C IIOMOIIBIO
NEPIEHIUKYISIPHBIX TUIOCKOCTEN

OpTtoronaibHoe
MIPOEKTUPOBAHHE

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

54

[TocTpoenne ceuenmii kyoa,
IIPU3MBI, IPABUIBHOU
MIUPaMUJIBI C TOMOLIBIO
OpPTOTrOHAJILHOU NPOEKINH

https://resh.edu.ru/subject/17/10/

55

[TocTpoenne ceuenmii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMH/JIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://resh.edu.ru/subject/17/10/

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTpaHHUKaX

https://resh.edu.ru/subject/17/10/

57

58

[Ipu3Hak nepneHaAuKyJIApHOCTH
MPSIMOM M TUIOCKOCTH KaK
CJIEJICTBHE CHMMETPHUH

HpaBI/IHBHLIe MHOT'OTpaHHUKHU.

Pacuér paccTosgHMi OT TOUKH 10
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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59

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuért paccTostHuii OT TOUKHU 10
IUIOCKOCTH

https://resh.edu.ru/subject/17/10/

60

CriocoObl OMyCTHTH
NEPIEHAUKYIISAPBI: CAMMETPHS,
CABUTI TOYKH I10 ApAILIEIbHOU
NpAMOit

https://resh.edu.ru/subject/17/10/

61

62

63

64

65

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE PACCTOSTHUI

KonTponbnas pabota
"B3zauMHoe pacrnonoxxeHue
MPSIMBIX U MJIOCKOCTEH B
npocrpaHcrae”

IToBTOpEHUE: yroy MexIy
IPSIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

[ToBTOpEHMeE: yrom MexIy
CKPEUIUBAIOIIMMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckue MeToabl

BBIUUCIICHUS yIJIa MCKIY
MMpsAMBIMHA B MHOT'OT'paHHHUKAX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

66

JIByrpansbiit yroia. CBoicTBO
JUHEHHBIX YTJIOB IBYTPAaHHOTO

yria

https://resh.edu.ru/subject/17/10/

67

HepHeHI[I/IKy.]'IHpHBIC IIJIOCKOCTH.

https://resh.edu.ru/subject/17/10/
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CBoiicTBa B3aMHO
MEPICHIUKYIIIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NPSAMOn
[IepECEUYECHUs ABYX IUIOCKOCTEH
NEPIEHIUKYISIPHBIX TPEThEeU
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

69

IIpssMOyTONBHBIM
napajuiesienumnesn; Kyo;
U3MEPEHMS, CBOMCTBA
IPSIMOYTOJIBHOT'O
napajuleJenune1a

https://resh.edu.ru/subject/17/10/

70

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajuieJIenuIe/1a U CJIeICTBUE
n3 HeE

https://resh.edu.ru/subject/17/10/

71

72

73

CrepeomeTrpuueckue u
MPUKIAJIHbIE 3aJ1a4U, CBA3aHHbIE
CO B3aUMHBIM PACTIOI0KECHUEM
IMPsAMBIX W IIJIIOCKOCTH

IToBTOpEHME: CKPEIIMBAOLIUECS
IpsiMble, MapajiebHbIe
IJIOCKOCTH B CTaHJIaPTHBIX
MHOTOTpaHHUKaX

[Tapa mapannenpHbIX
MJIOCKOCTEM Ha
CKPEIIMBAOIINXCS TPSMBIX,
pacCcTOSTHUE MEXKTY
CKPEIIMBAIOIINUMUCS MPSIMBIMU B

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IMPOCTBIX CUTYyalUAX

74

75

76

77

PaccrosiHue OT TOUKH 110
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH

Brruncnenue pacctosHui
MEXIy CKPEIUBAOIUMUCS
MPSIMBIMH C TIOMOLIBIO
MEPIEHANKYISIPHOMN TIJIOCKOCTH
Tpéxrpannslii yrou,
HEPaBEHCTBA JIJISl TPEXTPAHHBIX
yrioB. Teopema [Iudaropa,
TEOpPEMbI KOCUHYCOB U CUHYCOB
JUIsL TPEXTPAHHOIO yria
DneMeHTHI CPepruyecKoit
T€OMETPHUHU: T€0/IE3NUECKUE
JIMHUU Ha 3emiie

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

78

Kontponbnas padota "Yribl u
paccrosiHus"

https://resh.edu.ru/subject/17/10/

79

80

81

Cucremaruzanus 3HaHUH
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

IMupamupa. Buael nupamun.
[IpaBuibHas nupamuaa

IIpusma. IIpsAmas v HakIOHHAs
npusMmsl. [IpaBunbHas npuzma

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

82

[IpsiMoit napaynenenunen,
MIPSIMOYTOJIBHBIN
napajuiefnenumnesa, Kyo

https://resh.edu.ru/subject/17/10/
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Bprlykiible MHOTOIpaHHHKHU.

83 . 1 https://resh.edu.ru/subject/17/10/
Teopema Diinepa
BrImykiible MHOTOTpaHHUKH.
Teopema Diinepa. IlpaBunbpHbIe

84 p p p 1 https://resh.edu.ru/subject/17/10/
Y TIONTyTIPaBUIIbHBIE
MHOTOTPaHHUKHU
KonTtponsHas pabora

85 " P p N 1 https://resh.edu.ru/subject/17/10/

MHororpanHuku

ITousiTre BeEKTOpa HA IIOCKOCTH

86 p 1 https://resh.edu.ru/subject/17/10/
U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://resh.edu.ru/subject/17/10/

88 Pa3nocts BekTOpOB 1 https://resh.edu.ru/subject/17/10/

89 [TpaBwiio mapaenenurena 1 https://resh.edu.ru/subject/17/10/

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 https://resh.edu.ru/subject/17/10/
Pasnoxxenne BekTopa 1o 6azucy

91 TPEX BEKTOPOB, HE JIEXKAIUX B 1 https://resh.edu.ru/subject/17/10/
OJIHOHU IIJIOCKOCTH

92 CkansipHO€ NpOou3BEICHUE 1 https://resh.edu.ru/subject/17/10/
Brruncnenue yriia Mmex

93 yr y 1 https://resh.edu.ru/subject/17/10/
BEKTOpPAMH B IIPOCTPAHCTBE
IIpocreimue 3agauu ¢

94 p g 1 https://resh.edu.ru/subject/17/10/
BEKTOpaMH
ITpocTeitmme 3a7a9u ¢

95 p a 1 https://resh.edu.ru/subject/17/10/
BEKTOPaMH
IIpocreitmme 3agauu ¢

96 p a 1 https://resh.edu.ru/subject/17/10/
BEKTOpaMH
ITpocTeitmme 3a7a9u ¢

97 p a 1 https://resh.edu.ru/subject/17/10/

BEKTOpaMH
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

O0001IeHYE ¥ cCUCTEMATU3 AU

98 N 1 https://resh.edu.ru/subject/17/10/
3HAHUU
O06001IeHNEe U CUCTEMATU3 AL )

99 N 1 https://resh.edu.ru/subject/17/10/
3HAHUI

100 Hrorosas koHTpoabHas paboTa https://resh.edu.ru/subject/17/10/

101 HToroBast KOHTpOJIbHAs paboTa https://resh.edu.ru/subject/17/10/
00606

102 © erHHe 1 CHCTEMATHSAHA 1 https://resh.edu.ru/subject/17/10/
3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Konrpoanusie  IMpakruteckue u3ydeHusi 00pa3oBaTeJIbHbIC pecypChl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BEKTOpa Ha 1 https://resh.edu.ru/subject/17/11/
IIJIOCKOCTH U B IPOCTpaHCTBE"

2 Hostopetiite Tes! "CKaJiﬂpHoe 1 https://resh.edu.ru/subject/17/11/
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHUE TEMBI

3 "Borunicnenue yria Mexay 1 https://resh.edu.ru/subject/17/11/
BEKTOpaMHU B IPOCTPAHCTBE"
[ToBTOpeHue TeMsl "YpaBHeHME

4 MPAMOM, MPOXOASUIEH Yepe3 1 https://resh.edu.ru/subject/17/11/
JBE€ TOUKH"
YpaBHEHHUE TOCKOCTH,

5) HOpMaJib, YpaBHEHHUE 1 https://resh.edu.ru/subject/17/11/
IJIOCKOCTH B OTPE3Kax
VYpaBHEHME MIIIOCKOCTH,

6 HOpMallb, ypaBHEHUE 1 https://resh.edu.ru/subject/17/11/
IJIOCKOCTH B OTPE3Kax

7 BexTtopHoe npousseneHue 1 https://resh.edu.ru/subject/17/11/

8 HHHefIHHe HEpaBeHeTaa, 1 https://resh.edu.ru/subject/17/11/
JUHEIHOE IpOrpaMMUpPOBaHNE

9 HHHefIHHe HEpaBeHcTea, 1 https://resh.edu.ru/subject/17/11/
JIMHEWHOE IPOrpaMMHUPOBAHHIE

10 AHamuTHYEeCKIE METOJIBI 1 https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

pacdéra yriia Mexxy NpsAMbIMUA
B MHOTI'OI'paHHHMKax

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTpaHHUKAX

https://resh.edu.ru/subject/17/11/

12

13

dopmysa pacCTOSHUS OT TOUKU
710 IJIOCKOCTH B KOOPJAMHATaX

HaxoxneHnue paCCTOHHI/Iﬁ oT
TOYKH JO IINIOCKOCTH B KY66

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

14

Haxoxnenue pacctosiHui OT
TOYKH JI0 IJIOCKOCTH B
MIPaBWJIbHOM MHUpamMuie

https://resh.edu.ru/subject/17/11/

15

16

KonrpomnsHas pabora
"AHanuruyeckas reometpus”

Ceuenns MHOT'OI'PpaHHUKOB:
CTaHAAPTHBIC MHOTOTPAHHUKHU

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

17

CeueHurst MHOTOTPaHHUKOB:
METO/I CIIEIOB

https://resh.edu.ru/subject/17/11/

18

CeueHust MHOTOIpaHHUKOB:
CTaH/IapTHbIE TNIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/11/

19

20

HapaJ'IJ'ICJ'ILHBIe MpsAMBIC U
IIJIOCKOCTH: IMapaJlJICIbHBIC
CCUCHUA

[TapannenpHble IPAMBIE U
IJIOCKOCTH: PaCUY€T OTHOLUIEHUI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

21

[TapamiensHble psMbIE U
IUIOCKOCTH: YIJIbl MEXY
CKPELIMBAIOIUMHUCS MPSIMBIMU

https://resh.edu.ru/subject/17/11/

22

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE Mapbl
NIEPIEHIUKYISIPHBIX
IJIOCKOCTEHN U MPSMBIX,
CUMMETPUU MHOTOTPAHHUKOB

https://resh.edu.ru/subject/17/11/

23

[IepnenquKymsipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYISIPAX

https://resh.edu.ru/subject/17/11/

24

25

26

27

28

[leprnieHIuKyNIpHBIE IPSIMbIE U
TIJIOCKOCTH: BBIYMCIICHUS JIJTUH B
MHOT'OTPaHHUKAX

[ToBTOpEHME: TUIOITAAM
MHOTOYTOJbHUKOB, (DOPMYIIBI
JUIS TIIOIA/ICH, COOOpaXKeHHs
og00us

[ToBTOpenue: miomaau
MHOTOYTOJbHUKOB, ()OPMYIIBI
JUIS TIIOIIA/ICH, COOOpaXKeHHs
mogo0us

[ToBTOpenue: miomaau
MHOTOYTOJTbHUKOB, ()OPMYJIBI
JUTS TITOIA/ICH, COOOpaKeHHs
o 00us

IImomann ceuenuii
MHOTOTPAaHHUKOB: TUIOIIATU
MMOBEPXHOCTEN, pa3pe3aHus Ha

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

9acTH, COOOpaKECHHUSI TOT00MS

29

30

31

IImomanu ceuennii
MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUs TTOA0OHS

KonTponbnas pabora
"I[loBTOpEeHME: MHOTOI'PAHHUKH,
CEUEHUsI MHOTOTPaHHHUKOB"

O0BéM Teira. O0beEM

IpsAMOYT'OJIbHOT'O
ImapajiiCaCIrumIicaa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

32

3ama4yn 00 yaABOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUU
yria

https://resh.edu.ru/subject/17/11/

33

CrepeomeTpuueckue 3a1aum,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

https://resh.edu.ru/subject/17/11/

34

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMa MPSAMOYTOJILHOTO
napajuiesnenuneaa

https://resh.edu.ru/subject/17/11/

35

36

O0BEM npsIMOit TPU3MBI

CrepeoMeTpuueckue 3a1auy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB MPSAMON TPU3MBI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

37

[Tpuxnagnele 3a1a4u,
CBSI3aHHBIE C 00BEMOM NPSAMOiL

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IIPU3MBI

38

39

40

Brruncnenmne 06bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
IIPU3MBI

Brruncnenme 06bEMOB Tel ¢
IIOMOILBIO ONPEEIEHHOTO
uHTerpaia. O6bEM nmupamus!
dopmyna 00bEMa MUPaMUIbL.
OTtHoieHne 06beMOB TUPAMUJ]
C O0IIKM yTJIOM

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

41

®opmyna 00bEMa MUpPaMUIbL.
OTtHo1IeHHE 00BEMOB TTUPAMHU/T
C O0IIKM yTJIOM

https://resh.edu.ru/subject/17/11/

42

CrepeomeTpuueckue 3a1aum,
CBsI3aHHBIE C 00bEMaMU
HAaKJIOHHOM IPU3MBbI

https://resh.edu.ru/subject/17/11/

43

44

45

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MTUPAMU/IBI

[IpuknagHeie 3aqa4u 1Mo TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW MPU3MBI

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM TTUPAMHU/TBI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

46

[Ipumenenue o0BEMOB.
Brrauciienue pacctostHus 10

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IIIIOCKOCTH

47

48

Kontponbnas padota "O0bEM
MHOrorpaHHuka"

Hunuaapuyeckas MoBEPXHOCTb,

oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

49

Munuuap. [psamoit kpyrosoun
uwaap. [nomans
MOBEPXHOCTH HIWJIMHAPA

https://resh.edu.ru/subject/17/11/

50

Konnueckas noBEpXHOCTB,
o0Opa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc

https://resh.edu.ru/subject/17/11/

51

52

53

CeueHue KOHYyca IIOCKOCTBIO,
MapajIeabHOM MJIOCKOCTH
OCHOBaHMUA

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
yCEeUEHHBIX KOHYCOB

IIomane OOKOBOI
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

54

IImomane OOKOBOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYCa

https://resh.edu.ru/subject/17/11/

55

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MOCTPOEHUEM CEUEHU I
LUJIMHApPA, KOHyCca

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUCHU I
UWIMH]IpA, KOHYyCa

https://resh.edu.ru/subject/17/11/

57

IIpukiaguele 3anauu,
CBA3aHHBIC C LIMJIMHIPOM

https://resh.edu.ru/subject/17/11/

58

59

[Ipuxnagneie 3a1ayu,
CBSA3aHHBIC C I_[I/IJII/IHI[I)OM

Cdepa u map

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

60

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepbl TIOCKOCThI0. Bua n
n300pakeHue mapa

https://resh.edu.ru/subject/17/11/

61

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxkeHue mapa

https://resh.edu.ru/subject/17/11/

62

63

VYpasuaenue chepsl. [Inomans
cdepsl u e€ yacTeit

Cummerpus cheps! 1 mapa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://resh.edu.ru/subject/17/11/

65

CrepeomeTpuueckue 3aa4i Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[Ipuxnagueie 3a1auu,

66 , https://resh.edu.ru/subject/17/11/
CBSI3aHHBIE CO Cepoil u mapom
[ToBTOpEHME: OKPY>KHOCTDH HA
IUIOCKOCTH, BBIYMCIICHUS B .

67 https://resh.edu.ru/subject/17/11/
OKPY>KHOCTH, CTaHJIapTHbIE
og00ust
Pasnuunabie koMOUHALIMHY TE

68 1 https://resh.edu.ru/subject/17/11/
BpAILICHUSI 1 MHOTOI'PAHHUKOB
3agaun o reme "Tena u

69 s " https://resh.edu.ru/subject/17/11/
MMOBEPXHOCTU BpaIIEHUS
3amaun o Teme "Tena u

70 a " https://resh.edu.ru/subject/17/11/
MMOBEPXHOCTU BpaIEHUS
Kourponsnas padora "Tena u

71 p p " https://resh.edu.ru/subject/17/11/
MMOBEPXHOCTH BpaLEHUS
O0BséM mmmuaapa. Teopema 00

72 . t /P p https://resh.edu.ru/subject/17/11/
00BEME MIPSMOTO UITUHIPA
Brruncnenue 006EMOB Te ¢

73 MTOMOIIIBIO OTIPEIETIEHHOTO https://resh.edu.ru/subject/17/11/
unterpana. O6bpEéM KoHyca
ITnomanu 6OKOBOI U MOJTHON

74 fa https://resh.edu.ru/subject/17/11/
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKue 3a1auH,

75 CBSI3aHHBIE C BBIYUCIIEHUEM https://resh.edu.ru/subject/17/11/
00BEMOB IUITUHIPA, KOHYCA
IIpuknanaeie 3aga49u 110 TEME

76 p & 4 https://resh.edu.ru/subject/17/11/

"OOBEMBI U ILIOMIAIA



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

noBepxHoctel Ten"

77

O0BEM mapa u IapoBoOro
cekropa. Teopema 00 00BEME
mapa. [Inomans cdepsr.
CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MapoBOTO
CerMEHTa U IapOBOTr0 CEKTOpa

https://resh.edu.ru/subject/17/11/

78

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIE C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepbl. COOTHOIICHUS MEKITY
IUIOIIAISIMH ITOBEPXHOCTEH U
00bEMaMU TOIO0HBIX TEJT

https://resh.edu.ru/subject/17/11/

79

80

ITonoGHbIe TENa B
npoctpaHcTse. M3menenne
00BbEMa Ipu MOA00HH.
CrepeoMeTrpuueckue 3aJauy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB TeJ U TUIOIAAeH
ITOBEPXHOCTEH

KonTtponsHas pabora
"[Inomany NOBEpPXHOCTU U
00BEMBI KPYTJIBIX TEm"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (puryp. Obuue
CBOKWCTBA JBUKECHUI

https://resh.edu.ru/subject/17/11/

82

Bunn nBukennit:

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

NapajuIeIbHbIN IIEPEHOC,
LIEHTpaJIbHAsi CUMMETpus,
3epKaJIbHasi CUMMETpus,
IIOBOPOT BOKPYT MPSIMOM

83

[IpeoOpa3zoBanus mogo0Us.
[Tpsimast u chepa Diinepa

https://resh.edu.ru/subject/17/11/

84

85

FeOMeTpI/I‘IeCKI/IC 3aJa4d Ha
MPUMCHCHUC ABUIKCHUS

Kontponbnas padota "BekTopsl
B MpocTpaHcTBe"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

86

O6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3allusI 3HAHHIA:
"[TapaisienbHOCTh NPSMBIX U
MIJIOCKOCTEH B pocTpaHcTBe"

https://resh.edu.ru/subject/17/11/

87

88

89

O6o06matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTU3alNsl 3HAHUH:
"BexTops!l B mpocTpaHcTBe”

O6o06matomiee nosropenue 11
MOHATUI U METOJIOB Kypca
reomerpuu 10—11 kmnaccos,
CUCTEMaTHU3alMs 3HAHUM:
"Bekropsl B mpocTpancTae”
O6o61matomee nopropenue 11
MOHSATUN U METOJIOB Kypca
reometrpuun 10—11 kmaccos,

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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https://resh.edu.ru/subject/17/11/
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https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

cucTeMaTu3alus 3HaHU:
"O6beM MHOTOTrpaHHUKA"

90

Oo6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kiaccos,
cucTeMaTu3alus 3HaHU:
"OO6beM MHOTOTrpaHHUKA"

https://resh.edu.ru/subject/17/11/

91

Oo6o6maromee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTu3alus 3HaHH:
"[Lnouiaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

https://resh.edu.ru/subject/17/11/

92

Oo6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTHh3alys 3HaHUM:
"[1nomany MOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

https://resh.edu.ru/subject/17/11/

93
94

95

WtoroBas koHTpoJibHas paboTa
HToroBasi KOHTpoJIbHASA paboTa

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aIusl 3HAaHUH

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

96

Hcropus pasButus
CTEPEOMETPUHU KaK HaAyKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://resh.edu.ru/subject/17/11/
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97

98

99

100

101

102

Hcropus passurus
CTEPEOMETPHUHU KaK HAyKHU U €€
pOJib B PA3BUTUH COBPEMEHHBIX
WHXKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJIb B PA3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPHUH KAK HAYKHU U €€
pOJib B Pa3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
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TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NPsAMasi, IIOCKOCTh
79 [IpumeHATh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS W3 HUX NPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT M HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE DPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJsl, TpaHU JABYI'PAaHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUAMHU: MHOTOIPDAHHHMK, BBIOYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PaHHMK, 3JIEMEHTBI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIDAaHHMKOB (IMpamuaa, IpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupunupoBare ~ MHOTOIpaHHMKHM,  BbIOMpass ~ OCHOBAaHHUS s
7.8 KJIacCU(UKaUU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKH, MTPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapajlieenuIeIbl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOSHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIOJb3Ys
' METO/I CJIE/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKJAEHUE T'€OMETPHUECKUX BEIUYMH MO 0Opasiam
WIM alNrOpuUTMaM, MPHUMEHSsSI HM3BECTHBIE aHAJIMTUYECKHE METOIbl TpHU
7.12 pellleHnH CTaHJAapPTHBIX MaTeMaTHYeCKMX 3ajad Ha  BBIYHCIIEHHE
paccToOsSHUN MEXIy JABYMS TOYKAaMHU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IUIOCKOCTH, MEXAY CKPEIIHNBAIOIUMUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXKIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
713 WIM alNrOpuUTMaM, MPHUMEHSsSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl TpHU

pEIEHUH CTAaHJAPTHBIX MAaTEMaTUYECKUX 3a7a4 Ha BBIYMCIIEHUE YIJIOB
MEXy CKPEIIMBAIOIIUMHUCS MPAMBIMH, MEXKIY HPSAMOM M IIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Borancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHsI B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTypBI
W3Bnekath, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reomerpudeckue (aKThl Ui PEIICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJJararlliuX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBUS
NpUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpumensaTs mpocTeiiline NpPOrpaMMHBIE CpEICTBA UM AIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUUYECKHX 3a1a4
719 [TpuBOANUTE HpHUMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHsTH MONydYeHHBIE 3HAHUS HA MPAKTHUKE: aHATU3UPOBATh pealibHbIC
CUTYalluH ¥ MPUMEHATh U3yYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYECKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEaTbHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPHUH, MCCIE0BATh IOCTPOEHHBIE MOJIENIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewiaTb ~ MpakTMYECKHE  3aJlaud,  CBS3aHHbIE C  HAXOXKJICHHEM
reOMEeTPUYECKUX BEITUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabTara
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMJIMHAPHYECKAs IMOBEPXHOCTh, 0Opa3yrolue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJT BPAICHHSI
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OmnepupoBaTh MOHIATUSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CJI0M, OCHOBaHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlEHUS,




TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY IIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYphl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYCHHS TEl
BpallcHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reomeTpuueckue (GaxKThl ISl PEHICHHUsS] CTEPEOMETPHUECKUX
3a1a4, MPEINoaraloliuX HECKOJIbKO MIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JOCHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YuCIiIo, O6’I)HCH$ITI), KaKHuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHHTB IIpaBUJIO IapaJuICIICIIUIICAa IIPHU CII0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) IMMOHATHUAMMA: AOCKAPTOBBI KOOpPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIOJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxonute cymMmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJly BEKTOpaMH, CKaJIIpHOE IPOU3BEIEHUE, PACKIIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOPAMHAT
Pemate mpocreiinme reoMeTpruueckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOIO METOJa

6.20

Pemate 3aJa4u Ha JOKa3aTCIbCTBO MATEMATHUYCCKUX OTHOIIEHUHA U
HaXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIrOpruTMam,
IMPUMCHAA HU3BECTHBIC METOAbI npu PECUICHUN CTaHJApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁMHC mporpaMMHBIC  CpCACTBA H  3JICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a1a4
HpI/IBO,Z[I/ITB OpUMEPBI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKU3HH, paCllO3HABATh NPOABJICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHSITI) IOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIUM3HUPOBATH PCAaJIbHBIC




CUTYyallMd ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHU4ecKu cHopMyTUPOBaHHON MPOOIEMBI, MOAECTUPOBATH PEAbHbBIE
CUTyallul Ha S3bIKE TEOMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEITMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COoAECPKaHUA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKyJISIpHOCTB Hp?[MOfI N IUIOCKOCTU: MCPICHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMOW U MJIOCKOCTBIO, IBYTPAHHBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocreil. 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
MI0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumnes, npsIMOYTOJIbHBIN Mapajjieenunesa u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE MHUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTsl Npu3Mbl W nupamunabl. [IpaBWiIbHBIE MHOTOIDaHHUKH: IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,



TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHOW MUPAMHBI, TE€OpEMa O IUIOLIAJAN YCEUYEHHOM MUPAMMJIBIL.
[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

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
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
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa u KoHyca
KomOuHarmu Ten BpaleHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y IUIOLIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0)KEHHE W BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronpHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEeKTOPHBIN METO/I MPU PEIICHUHA TEOMETPUUYECKHUX 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 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOYKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJN0E YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHATIBLHBIM MTOKA3aTeNeM, CTENEeHb C JAEHCTBUTENBHBIM I1OKA3aTelIeM,
JorapupmM YHUCla, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIBHOIO YHUCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIINH 00IIunit
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIpQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TcoOMETpUUICCKaAd



nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C I[OMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTenb  MaTpUlbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BAHUEM arlapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero
pelleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
(GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTeNbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apu(pMEeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalLnIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AuUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHCIIE C TNPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHHe ONnepUpoBaThb IOHATUAMH: CIyYaWHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIBI CIOKEHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHysmm, koMOMHAaTOpHBIC (AKThl U (GOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIMUA  pacCUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI; yMEHUE TMPUBOJUTH MPHUMEPHI MPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJICNbh U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYAHA yIJa, IUIOCKUN Yo, IBYIPaHHbIN
yroJl, TpEXIPaHHBIM Yroj, CKpPEeIUBAOLIUECS PSMbIE, apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pacCTOSIHUE MEXKAY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUHU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4Un

10

YMeHue omepupoBaTh MOHATHSAMU: IIOMEAAb (GUTYPB, 00BEM (UTYDHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU TMHUPAMHIBI, TPU3MBI, KOHYyCa, HUIUHApPA, O0BEM Kyda,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHyCa WM MHIIUHAPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHUE CTPOUTbh CEueHHe
MHOTOTpaHHHMKA, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoOBaTh ONpeAeNeHUs U3ydaeMbIX (PUTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelIeHUH 3a/ia4y; HaXOAWTh T€OMETPUYCCKHE BEIWYHMHBI (JJIUHA, YTOI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, ILIOHIAJb TOBEPXHOCTH), HCIOJB3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12

13

YMeHnue ONCpUPOBATH TIOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6aBI/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BGKTOPHHI‘/’I u KOOpI[I/IHaTHHﬁ MCTO
AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTHUx y‘~I€6HBIX npeaMETOB
YMeHnue BLIGI/IpaTB HO,I[XO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3ald4i; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

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

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU

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

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

1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH



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

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyIna CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
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 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1) Marematuka. ['eomerpus: yriyoneanoe ooyuenue. Mepsisak A.I'., Homuposckuii JI.A.,
[TonsxoB B.M.; noxa penakuueit [logonsckoro B.E. Mocksa: [IpocBemienue.
(27IeKTpOHHAsT BEpCHs)

2) T'eomerpust. 10-11 kmaccel. ba3oBblii u yriny6iaéunsiii ypoBau. Atacansa JI.C., Byrysos

B.®., Kagomues C.b. Mocksa: [IpocBenienue.
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



