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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o01iero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOXHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy ~ JIOTMUECKOE  MbIlUIeHHe,  GopMHpyeMoe  TMpU  U3YUYEHUU
OOyYarOIIMMUCS TOHSITUHHBIX OCHOB N€OMETPUM, MIPHU JI0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJlady, YMEHHE BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LMKJIA, B YaCTHOCTHU
¢duznueckux 3aaay.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIHOCOOHOCTEH O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISAIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0EClEeUeHHE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
crenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPodheCCUOHATBHOTO
00pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHne NPEeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpOBaHUE TMPEACTABICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIUX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIOMIMX OMNHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHUE MOHATUIHOIO almapara 1o pa3aeiry
«CtepeomeTpus» yueOHOTo Kypca reOMeTpuH;

dbopMHpoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMA O
IMPOCTPAHCTBEHHBIX (PUTypaX W KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M TejJa BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJECIIH;

¢bopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMHpOBaHUE yMEHUS BIAJAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pEelLIEHUs, YMEHUA WX IMPUMEHSTh, MPOBOAUTH JI0KA3aTENIbHBIE PACCYKJCHHS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMAaTHYECKUX YTBEP KJICHUH U POJIM aKCHOMATHKU B MPOBEJACHUN
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIIMXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (DYHKIIMOHATLHON TPAaMOTHOCTH, PEIEBAHTHOM T€OMETPUM:
YMEHUSI PACloO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX JKU3HEHHBIX CUTYalMSIX W MPHU U3YYEHUU JPYTHUX
y4€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMil, MCCIEAOBAHMS TOCTPOCHHBIX MOJECIIEH,
WHTEPHPETALNN [TOITYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «maccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOpAMHATBI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTHUSMUY», PEJIIEBAHTHBIMM T'€OMETPUM Ha YriayOnEHHOM YpOBHE OOyueHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHHWE  JIOTMYECKUX YMEHHUI  pachpenensercs He TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanabHoil padodeit
IpOrpaMMBbl, paclpeieNéHHbIM N0 TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHSAMH M HABBIKAMU ITOCJIEI0OBATEIBHO U IMOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HaHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYalOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnmoBus qis  guddepeHnmanmu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOecrneyuTh yriayOn€HHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, oOecnednBas MPEEMCTBEHHOCTb MEXKIY
oOuM 1 IpoecCHoHaTBFHBIM 00Pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemeno), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble 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,
NapajulelIbHble W CKpelMBaroIuecs npsmele. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe W UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIECHIMKYJAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoilicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamubl. lIpaBuibHBIE MHOTOIpDAHHUKM: IIPAaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHHUKOB: 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 MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoKCTBA CII0KEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U MIapOBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WA TEJO
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
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX 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
CEUCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. Pa3znoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TMapaulebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSILEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapozaa, chopMHUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUECKUE 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBbHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur ¥ peanr30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHEI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM I pelIeHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEoOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTHl 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
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh HMH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMBl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/1ayH, BEIOMPATh CIIOCOO pELIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th  HABbIKAMU  I[IO3HABATEJIbBHONM  pediekcuu Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
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, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapuBaThCS, OOCYX AaTh TMPOIECC W Ppe3yiabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUSA C JPYrMMHU YJE€HAMHU KOMAaH[bI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJACHUN MaTeMaTUYECKUX PACCYKIACHUM;

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

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

e CBOOOJHO OMNEPHUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYToJIbHBIN Mapaienenunes, Kyo0);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IUIOCKOCTH, BBIMIOJHITH U300pakeHUsT QUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAQAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
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, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOIOTHIA.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



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

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIA/IA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUIIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpPa3oBbIBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBIDKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB U TEJ BpAIICHUS: CEYEHUs LIMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I MIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHUN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYECHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/
1|

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcer KoHTpobHBI

0 e padoTsl

IIpakTH4eckn
e padoThl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHBI
e pecypchbl

BBeneunue B
CTEPEOMETPHUIO

Bzaumuoe
pacrosoKeHue
MPSMBIX B
MIPOCTPAHCTBE

[TapamiensHOCTH
MPSIMBIX U
MIJIOCKOCTEH B
MIPOCTPAHCTBE

[TepnienquKynApHOCT

b IIPSMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

23 1

25

VYrael 1 pacCTOSTHUS

16 1

MHororpaHHuku

Bexkrops! B
IIPOCTPAHCTBE

12

[ToBTOpEHME,
000011IEHE U
CHUCTEMaTH3aITUs
3HAHUU

OBIIEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME

102 6




11 KIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TEM Konrpoasneie  Ilpakrnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NporpamMmmal padoThI padoThI
pecypcsl
A
1 HaJUTUYECKas 15 1
reoMeTpus
IToBTOpEHME,
600
5 00001eHne u 15 1
cucTeMaTu3anus
3HaHUI
0618
3 P 17 1
MHOI'OTpaHHUKA
4 Tena Bpamenus 24 1
[Inomanu
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIIBIX
Tel
6 JBrokeHus 5 1
[ToBTOpEHME,
7 00o011eHne U 17 9
CHUCTEMaTU3alUs
3HaHUHN
OBIIEE
KOJIMYECTBO YACOB 102 8 0

I10 ITPOIT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

KoanuecTBo 4acoB

Ne
n/  Tema ypoka Bcer Kourpoasn  IIpakrnuec
n 0 ble padoThI KHe padoThl

Jara
H3yYeH
us

JJIeKTPOHHBbIE
undgposbie
o0pa3oBareib
HbI€ pecypchbl

OcHoBHBIE
paBuJIa
M300paKeHUs Ha
pUCYHKE
TUIOCKOCTH,
napauiebHbIX
MPSIMBIX
(oTpe3koB),
CepeIHBI
oTpe3Ka

ITonsitust
CTEPEOMETPHUU:
TOYKa, Mpsmas,
MIJIOCKOCTH,
MPOCTPAHCTBO.
OcHoOBHBIE
MpaBwJIa
M300pakeHus Ha 1
pHUCYHKE
TJIOCKOCTH,
napauIeTbHbIX
MIPSIMBIX
(oTpe3koB),
CepeIUHBI
OTpe3Ka

Ilonsatus:
TepeCceKaroImecs
IUIOCKOCTH,
MepeceKaronmecs
npsMasi u
IUIOCKOCTD;
MOJYIIPOCTPAHCTB
0

Tloustus:
MepeCceKaroIIrecs




IJIOCKOCTH,
nepeceKaroImuecs
npsimMast u
IJIOCKOCTh;
IIOJIYTIPOCTPAHCTB
0

MHoOrorpaHHuKH,
Hn300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBI
X ¢uryp,
HECYIIECTBYIOIIH
X 00BEKTOB

MHOrOorpaHHUKH,
n300pakeHune
MPOCTEUIINX
MIPOCTPAHCTBEHHBI
x ¢uryp,
HECYIIECTBYIOIIHN
X 00BEKTOB

AKCHOMBI
CTEPEOMETPUU U
MEepBbIC
CIICJICTBHUS U3 HUX

AKCHOMBI
CTEPEOMETPUU U
MepBbIC
CJIEZICTBUS U3 HUX

AKCHOMBI
CTEPEOMETPHU U
TepBbIe
CIIEICTBUS U3
HuX. CriocoObl
3a/IaHUs] TIPSIMBIX
M TIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HayeHUs
MPSAMBIX U
IUIOCKOCTEH

10

N3o0pakenue
CEUYCHUI
UpaMuIbl, Kyda




U TIPU3MBIL,
KOTOpBIE
MIPOXOJIAT Uuepe3
ux péopa.
N3o0pakenue
IepeceyeHust
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOECHHBIX
CeUeHUH pa3HbIMU
[[BETaMU

11

12

N3obpakenue
CEUYECHMI
MUpaMHIbI, Kyoa
U TIPU3MBI,
KOTOpbIE
IIPOXOJAT Yepe3
ux péopa.
N306paxenue
nepeceyeHust
MOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX
CEYECHUI pa3HbIMU
1[BETaMU

N3o0pakenue
CEUYCHUI
UpaMuIbl, Kyda
U TIPU3MBI,
KOTOpBIE
MIPOXOJIAT Uyepe3
ux péopa.
N3o06paxenue
IepeceyeHus
MOJTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOSHHBIX
CEYEHUI pa3HbIMU
L[BETaMU




13

14

15

16

N3obpakenune
CEYCHMIT
MUpaMUIbI, KyOa
U TIPU3MBIL,
KOTOpBIC
IIPOXOJAT Yepe3
ux péopa.
N3o6pakenue
repeceyeHust
MOJIY4E€HHBIX
IJIOCKOCTEH.
PackpamuBanne
MTOCTPOECHHBIX
CEYECHUH Pa3HbIMU
[BETaMH

Merton cienos
JUISL TIOCTPOCHUS
ceueHuU

Merton cienoB
JUISL TIOCTPOECHUS
CEUCHUM.
CBoiicTBa
MepeceueHu i
pr[MI)IX nu
IUIOCKOCTEH

Merton cienoB
JUISL TIOCTPOEHUS
CEUYEHU.
CBoiicTBa
NepeceyeHu i
MIPSIMBIX U
IUIOCKOCTEH

17

[TocTpoenne
CEYEHUI B
nupamu/ie, Kyoe
o TPEM TOUKaM
Ha péOpax.
Coznanne
BBIHOCHBIX
yepTexKen U
3aluch 11aroB
MTOCTPOEHUS




18

[Toctpoenue
CEYCHUI B
nupamu/ie, Kyoe
o TpEM TOUYKaM
Ha pEoOpax.
Coznanue
BBIHOCHBIX
yepTexKeEn U
3arucCh 11aroB
MIOCTPOEHUSA

19

20

[TocTpoenne
CEYEHUIl B
nupamue, Kyoe
o TpEM TOUYKaM
Ha péOpax.
Co3nanne
BBIHOCHBIX
yepTexKen u
3aruch 11aroB
MMOCTPOEHUS

ITocTpoenue
CEYEHUI B
nupamu/ie, Kyoe
0 TPEM TOYKaM
Ha pEOpax.
Cosnmanue
BBIHOCHBIX
yepTexKen U
3aluch 11aroB
MOCTPOEHUS

21

[ToBTOpenue
IUTAaHUMETPHH:
Teopema o
IIPONOPLUOHAIIBH
BIX OTpE3KaXx.
[TomoOue
TPEYrOJIbHUKOB

22

IToBTOpeHuE
IUIAaHUMETPUHU:
Teopema
Menenas.
Pacyets! B




23

24

25

CEUEHUSX Ha
BBIHOCHBIX
yepTrexax.
Uctopus
pa3BUTHUS
IJITAHUMETPUH U
CTEpPEOMETPUU

KonTposnbnas
pabora "AKCHOMBI
CTCPEOMETPHH.
Ceuenus"

B3anmnoe
pacrosoxeHue
IIPSIMBIX B
IIPOCTPAHCTBE.
CkpemuBaronmec
s IpsIMBIE.
[Ipn3naku
CKPELIUBAOIINXC
s IPSIMBIX.
[TapamiensHbie
IpsIMBIE B
IIPOCTPAHCTBE

Teopema o
CYILIECTBOBAHUU U
€IMHCTBEHHOCTHU
IpsAIMOI
MapajuIeIbHON
JTAHHOW MPSIMOiA,
MPOXOISAIIEH
4yepes TOUKY
MPOCTPAHCTBA U
He JIeKalei Ha
JAHHOU MPSMOW.
JlemMma o
IEepECEUCHU U
napasieabHbIX
MPSAMBIX
IUIOCKOCTBIO

26

[TapannensHOCTH
TpeX NPSMBbIX.
Teopema o Tpéx




27

napajyuieIbHbIX
npsambIxX. Teopema
0
CKPEILMBAIOIINXC
ST IPSIMBIX

[TapannensHoe
MIPOEKTUPOBAHHUE.
OcHoOBHbIE
CBOMCTBa
napajieIbHOTO
MIPOCKTUPOBAHUS.
N3obpakenue
pasHbIX puryp B
napasuiebHON
MPOEKIINH

28

LenTpanbHas
poeKUUs. YToi ¢
COHAITpaBJIEHHBIM
U CTOPOHAMH.
Yron mexny
MPSIMBIMU

29

30

3amaun Ha
JI0Ka3aTeIbCTBO U
HCCIEI0BAaHNE,
CBsI3aHHBIE C
pacmoIoKEeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

[TonsTus:
[apajuIeIbHOCTh
IpsIMOM U
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[Ipu3nak
MapajuIeIbHOCTH
NpAMON 1
IIJIOCKOCTH.
CaoiicTBa
MapaJuIeIbHOCTH
psIMOM U
IIJIOCKOCTH

31

I'eomerpuueckue




32

33

3aJ1a4d Ha
BBIYHMCIICHHE U
JIOKa3aTeIbCTBO,
CBsI3aHHEBIE C
MApAIJIENBbHOCTBIO
HpSIMBIX nu
MJIOCKOCTEH B
MPOCTPAHCTBE

ITocTpoenue
CeyeHus,
MPOXOISIIETO
yepes3 TaHHYI0
MPSIMYIO Ha
yepTexe u
rapajuieIbHOTO
JIPYrou MpsSIMOH.
Pacuér
OTHOLIEHUN

[TapamiensHas
MIPOCKLUA,
IIPUMEHEHHE IS
IIOCTPOEHUS
ceueHuit kyda u
napajuieJIienunena
. CBolicTBa
napajuiesIienunena
U TIPU3MBI

34

[TapamiensHbie
IUIOCKOCTH.
[Ipu3naku
napaieIbHOCTU
JIBYX IJIOCKOCTEMN

35

Teopema o
MapajuIeIbHOCTH
"
€MHCTBEHHOCTH
IIJIOCKOCTH,
MPOXOIALIECH
4yepes TOUKY, He
IIPUHAUICIKALLYIO
JTAHHOU
IIJIOCKOCTH U




CJIIEICTBUS U3 HEE

36

37

38

39

40

CBoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: 0
napajuieIbHOCTH
MPSAMBIX
MepeceueHus pu
MepeceueHu
JBYX
napajuieIbHbIX
IUIOCKOCTEH
TpeTben

CsoiicTBa
napasieabHbIX
IJIOCKOCTEM: 00
OTpe3Kax
MapajieabHbIX
MIPSIMBIX,
3aKITIOYEHHBIX
MEXIY
napajieIbHbIMU
IUIOCKOCTSIMH; O
MepEeCeUCHU N
MIPSIMOM C IBYMs
napajuieTbHBIMU
IUIOCKOCTSIMH

IToBTOpEHuUE:
TeopeMa
[Mudaropa na
IJIOCKOCTH

IToBTOpEHMUE:
TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO
TPEyroJIbHUKA
CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaiesienumnea

41

Brranciaenue
JJINH OTpe3KOB B
KyOe u
IIPSIMOYTOJIBHOM
napajuieJenumneae




42

43

[Tepnienaukymnsipxu
OCTb MPAMOU U
IIJIOCKOCTH.
[Tpusnak
MepHeHUKYISIPH
OCTH NPAMOU U
IIJIOCKOCTH
[Tepnienaukynsipxu
OCTb MPAMOU 1
IIJIOCKOCTH.
[Ipu3nak
MepIEHIUKYISIPH
OCTH NPSAMOU U
IIJIOCKOCTH

44

45

46

Teopema o
CYIIIECTBOBAHUH 1
€MHCTBEHHOCTH
MIPSIMOH,
MPOXOALLIEH
4yepe3 TOUKY
MIPOCTPAHCTBA U
MepHEeHIUKYISIPH
O# K INIOCKOCTH
[imockoctu n
MepHEeHIUKYISIPH
bI€ UM MPSMbIE B
MHOT'OTpaHHUKAX

ITmockoctn 1

NepHeHIUKYISIPH
bI€ UM MpPSMbIE B
MHOT'OTpaHHUKAX

47

[Iepnenaukymnsp u
HaKJIOHHAS.
ITocTpoenue
MEPIEHIUKYIIApa
13 TOYKH Ha
IPSIMYIO

48

[lepnenaukynsip u
HAaKJIOHHAs.
ITocTpoenue
IIEPIEHINKYIIpA
U3 TOYKH Ha




MPSIMYIO

49

Teopema o Tpéx
HEpIEHIUKYIIApax
(npsimMas u
oOparHas)

50

51

52

53

54

55

Teopema o Tpéx
IEpIEHIUKYIIApax
(npsimMas u
oOparHasi)

Yron mexny
CKPEILHBAIOIIUMHU
Csl IPSIMBIMU

[Touck
NIEPIEHIUKYIIIPH
BIX IIPSIMBIX C
IIOMOLUIBIO
NEPIEHIUKYIIAPH
BIX INTIOCKOCTEN
OproronansHoe
IIPOEKTUPOBAHKE

[TocTpoenne
ceueHMi Ky0a,
IIPU3MBI,
[IPaBUIILHON
MIUPaMUJIBI C
MTOMOLUIBIO
OpPTOTOHAJILHOMN
MIPOEKIINU
ITocTpoenue
ceueHui Ky0a,
MIPU3MBI,
MIPaBUIILHON
MUPaMHJIBI C
MTOMOLIBIO
OPTOTOHAJILHOU
IIPOEKIINH

56

CummMmerpus B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO
IIJIOCKOCTH.
[Iimockoctn
CUMMETpUH B




MHOI'OI'paHHHUKaXx

57

IIpu3nax
NIEPIEHIUKYIISIPH
OCTH NPAMOU U
IIJIOCKOCTH KaK
CIIECTBUE
CUMMETpUHU

58

IIpaBunpHbIE
MHOT'OTPaHHUKHU.
Pacuér
paccTosHUM OT
TOYKHU J0
IIJIOCKOCTH

59

60

61

62

[IpaBunpHbIE
MHOTOTPaHHUKH.
Pacuér
paccTosHUM OT
TOYKH J10
IJIOCKOCTH

CriocoOsl
OIyCTUTH
MEePIEHIUKYIISAPBIL:
CUMMETpHUS,
CABUTI TOYKH I10
NapajuIeIbHON
psAMOI

CaBur 1o
HelapauleIbHON
IIPsIMOH,
U3MEHEHNE
paccTosHu

KonTponbHas
pabota
"B3aumHoe
pacrosoxxeHue
MPSIMBIX U
IIJIOCKOCTEN B
npocTtpaHcTse"

63

[ToBTOpEHwMe:
YTOJI MEXKAY

MpsIMBIMU Ha
IJIOCKOCTH,




64

65

66

67

68

TPUTOHOMETPHS B
MIPOU3BOJILHOM
TpEeYrojbHUKE,
TeopeMa
KOCHUHYCOB

[ToBTOpEHME:
YTOJI MEXKAY
CKPEIIHBAIOIIUMU
Csl IPSIMBIMHU B
MIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie
MCTOBI
BBIYHUCJICHUS yIJIad
MCKAY NPAMBIMHA
B
MHOTI'OrpaHHUKax

JIByrpaHHbIi
yroi. CBOHCTBO

JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yria
IlepnenukynsapH
bI€ IUNIOCKOCTH.
CaoiicTBa
B3alMHO
MEepIEeHIUKYISIPH
BIX INTIOCKOCTEN
IIpusnax
NEPIEHIUKYIIPH
OCTH IINIOCKOCTEH;
Teopema o
psAMON
IIepECEUECHUS
JIBYX IJIOCKOCTEMN
NEPIEHIUKYIIPH
BIX TPETbEU
IIJIOCKOCTH

69

[IpsimoyronbHbIN
napajuiesienumnesn;
KyO; u3MepeHnus,
CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuiesienuneaa




70

71

Teopema o
JaroHanu
MPSIMOYTOJIBHOTO
napajuiefienuneaa
U CJE/ICTBUE U3
HEeE

CrepeomeTpHrueck
ve ¥ MPUKJIaJIHbIE
3a/1a4u,
CBSI3aHHBIE CO
B3anMHbBIM
pacrnoaoKeHUeEM
IpsAMBIX U
IJIOCKOCTH

72

[ToBTOpEHuUeE:
CKPEILMBAOIINEC
s IPSIMBIE,
NapajuIeIIbHbIC
IIJIOCKOCTH B
CTaHIAPTHBIX
MHOT'OTPaHHUKAX

73

[Tapa
MapasieabHbIX
MJIOCKOCTEM Ha
CKPEILLIMBAIOIINXC
s IPAMBIX,
paccTrosiHue
MEKITY
CKPEIIMBAIOIIMMU
Cs IPSMBIMU B
MPOCTHIX
CUTYalUsIX

74

Paccrosmue ot
TOYKH JI0
IUIOCKOCTH,
paccTostHUE OT
IPsIMOH 10
IUIOCKOCTH

75

Brranciaenue
paccTosHu
MEXIY
CKpEIIUBaIOINMA




76

Csl IPSIMBIMHU C
MIOMOILBIO
MepIEHUKYISIPH
Ol MJIOCKOCTH
TpéxrpanHsii
yroi,
HEpaBEHCTBA JUIs
TpeXTPaHHBIX
yriioB. Teopema
[Mudaropa,
TEOPEMBI
KOCHHYCOB U
CUHYCOB JUIs
TPEXTPAHHOTO

yria

77

OneMEeHTBI
chepuueckoit
TCOMETPHH:
reoIC3UUECKUE
JIMHUH Ha 3emiie

78

KoHntponbHas
paborta "VYribl u
paccrosiHus"

79

80

81

CucreMaTu3anus
3HAHHUH
"MHOrorpaHHuK 1
€ro DJIEMCHTHI"

[Tupamuna. Bunsl
MUPAMUL.
[IpaBunbHas
nupamMuaa
IIpusma. IIpamas
Y HAKJIOHHAs
MIPU3MBL.
[IpaBunbHas
npusma

82

[Ipssmont
napajuleJenunesn,
MPSAMOYTOJIbHBIN
napajuiesienumnesn,
KyO

83

Beinykiisie




MHOTOTPaHHUKH.
Teopema Ditnepa

84

Beinykiisie
MHOT'OTPaHHUKHU.
Teopema Ditnepa.
[IpaBuibHbIE U
IOJTYIIPABUIIbHBIE
MHOT'OI'PaHHUKHU

85

KoHntposbHas
pabora
"MHororpaHHUKH

86

[TonsTue BekTOpa
HA IUIOCKOCTH U B
MPOCTPAHCTBE

87

88

CymMma BEKTOpOB

Paznocts
BEKTOPOB

89

90

91

92

[IpaBuno
napajuiesIienuneana

YMHOXEHNE
BEKTOpA Ha YUCJIIO

Paznoxenue
BEKTOpA 110
6a3ucy Tpéx
BEKTOPOB, HE
JIeXKAIUX B OJHOM
IUIOCKOCTH

CkansipHoe
IIPOU3BEACHUE

93

Brruncnenue yria
MEK1y BEKTOpamMu
B IPOCTPAHCTBE

94

[Ipocreiimme
3a/1a44 ¢
BEKTOPaMH

95

IIpocreiimue
3a/1a44 C
BEKTOPaMH

96

IIpocreiimue
3a/1a44 C




BCKTOpaMu

IIpocreiimme
97 3a]]auu C
BEKTOpaMH

O0006111eH1E U
98 CUCTEMAaTH3ALNA
3HAaHUU

O06001IeHNEe 1

99 cUcTEMaTHU3alUs
3HAHUH

Hrorosas
100 = xoHTpoOJBHAA
pabora

Hrorosas
101  koHTposbHAs
pabora

O06001enue u
102 = cucremarm3anus

3HAHHHI
OBIIIEE
KOJIMYECTBO
YACOB I1O
ITPOI'PAMME

102




11 KIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer
0

KonTpoabu
ble padoThI

IIpakTHyec
KHe padoThl

Jara
U3yYeH
usi

DJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
HbI€ pecypchbl

IToBTOpEHME
TEMBbI
"Koopaunarst
BEKTOpa Ha
MJIOCKOCTH U B
npocTtpaHcTBe"

[ToBTOpEeHune
TEMBI
"CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB"

[ToBTOpEeHUE
TEMBI
"Boruncnenue
yria Mexay
BEKTOPAMH B
IIPOCTpaHCTBE'

[ToBTOpEeHUe
TEMBI
"VpaBHeHue
IPSIMOH,
MPOXOIAIIECH
4yepes 1Be
TOYKH"
YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
MJIOCKOCTH,
HOpPMaJlb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax




BekropHoe
MIPOU3BEICHUE

JInHelnbpIe
HEpPABEHCTBA,
JIMHEIHOE
MpOrpaMMHUpPOBa
HHE

JInHelnbpIe
HEpPAaBEHCTBA,
JIMHEIHOE
MpOTrpaMMHUpOBa
HHE

10

AHanutuyeckue
METOABI pacyéra
yriia Mexay
MPSMBIMH B
MHOTOI'PaHHHKAX

11

AHanutuyeckue
METOABI pacyéra
yriia MexIy
IJIOCKOCTSIMU B
MHOTOIPAaHHHUKAX

12

dopmyna
paccTostHuA OT
TOYKH J10
IJIOCKOCTH B
KOOpAMHATaX

13

Haxoxnenne
paccTosiHUM OT
TOYKH J10
IJIOCKOCTH B
KyOe

14

Haxoxnenme
paccTosiHUM OT
TOYKH J10
IJIOCKOCTH B
[IPaBUIILHON
MAPAMUIE

15

KonTponbHas

pabora

HA
HaJIUTHUYCCKasa

reoMerpust"




16

17

Ceuenus
MHOTOI'PAaHHUKOB
: CTaHJIaPTHBIC
MHOTOT'PaHHUKHU

Ceuenns

MHOTOT'PAaHHUKOB
: METOJ], CIIEIOB

18

19

20

21

22

Ceuenus
MHOTOI'PAaHHUKOB
: CTaHJIapTHBIC
IUIOCKOCTH,
MePECCUCHHS
MPSMBIX U
IUIOCKOCTEH

[TapamiensHbie
npsMble U
IUIOCKOCTH:
napajuleJIbHbIe
CEYeHUs

[TapamiensHbie
psIMBbIE U
IIJIOCKOCTH:
pacuér
OTHOLLEHUN

[TapamiensHbie
psIMBbIE U
IJIOCKOCTH: YIJIBI
MEXIY
CKpEINBAIOIINUM
UCS IPSIMBIMU
[Iepnienqukysmsp
HBIE NIPSIMBIE U
IJIOCKOCTH:
CTaH/apTHbIE
napbl
NEPIECHIUKYIIAPH
BIX IUIOCKOCTEW U
IPSIMBIX,
CUMMETpUN
MHOTOTPaHHUKOB

23

[Tepnienaukymnsip
HBIE MIPSIMbIE U




24

25

26

IUIOCKOCTH:
TeopeMa O TPex
NEPIEHIUKYIIApa
X
[Iepnienqukyssp
HBIE IIPSIMBIE U
IUIOCKOCTH:
BBIUNCIICHUS
JUIMH B
MHOT'OI'PAaHHHUKAX

[ToBTOpEHueE:
oI
MHOTOYTOJIbHUKO
B, GOPMYIIbI [t
TUIOIIAACH,
COOOpaKeHHS

o 00us

IToBTOpEHMUE:
IUTOIIAH
MHOTOYTOJILHUKO
B, GOPMYJIBI JIJIst
TUIOIIAaAEH,
COOOpaKeHHS
noao0us

27

[ToBTOpeHwue:
TUTOTIA M
MHOTOYTOJILHAKO
B, GOPMYIIbI JIJIst
IIOIIAACH,
COOOpaKeHUs
noao0us

28

[Tmomaan
CEYEHHI
MHOT'OTPAaHHUKOB
: TUTOIIAIA
IMOBEPXHOCTEM,
pa3pe3aHusi Ha
YacTH,
COOOpaKeHUS
monoous

29

Inomaan
CEUYCHUN




30

MHOTOTPaHHUKOB
: IJIOLAAN
MMOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH,
COOOpaKeHU s
noooust

KonTponbhas
pabora
"I[ToBTOpEHuUeE:
MHOTOI'PAaHHUKH,
ceUyeHUs
MHOTOI'PAaHHUKOB

31

O0BEM Tena.
O6BeM
MPSIMOYTOJIBHOTO
napauIeNIeTune T
a

32

3agaun 00
yIIBOEHUU Ky0a,
0 KBaJIpaType
Ky0a; o
TPUCEKLIUU yIia

33

Crepeomerpuuec
KHe 33/1a4H,
CBS3aHHBIC C
00BEMOM
IPSMOYTOJIBHOTO
napasenenumne;|
a

34

IIpuknagHeie
3a/1a4u,
CBSI3aHHBIE C
BBIUNCIIEHUEM
00béMa
IIPSIMOYT'OJIBHOTO
napajuleJIeunes
a

35

O06BEM npsiMoit
PU3MBI

36

CrepeomeTpuyec




37

38

KHE 3a/1a4H,
CBSI3aHHBIC C
BBIYMCIICHHEM
00BEMOB MPSMOK
TIPU3MBI

[Ipuknagneie
3aJ1a4H,
CBsI3aHHEBIE C
00BEMOM
IIPSAMOM TIPU3MBI

Brruucnenue
00BEMOB TeJI C
ITOMOILIBIO
OIpEeICNIEHHOTO
MHTETrpaa.
O0BéM
HAKJIOHHOM
MIPU3MBI

39

Brruucnenue
00BEMOB TeII ¢
ITOMOIILIO
OIPEIEIIEHHOTO
WHTEerpaa.
O0BéM
UpaMUIb

40

41

dopmyna
00BéMa
MTUPAMH/TBI.
OTtHomieHNe
00BEMOB
MUPAMHU]T C
OOIIUM YTIIOM
dopmyna
00BEMa
MUPAMHU/IBI.
OtHonieHue
00BEMOB
ApamMu/ C
00IIM yTIIOM

42

Crepeomerpuuec
KHe€ 33/1a4H,
CBA3AaHHBIC C




o0BéMamMu
HaKJIOHHOH
MIPU3MBI

43

Crepeomerpuuec
KHe 33/1a4H,
CBSI3aHHBIE C
o0BEMamMu
HpaMUTIBI

44

45

46

47

48

49

[Ipukitagubie
3aJIa4d 110 TEME
"OO0BbEMBI TEI",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
TIPU3MBI

[Ipuknagueie
3a/Ja4y 110 TeMe
"OO0BbEMBI TEN",
CBSI3aHHBIC C
00BEMOM
MAPaMU/IBI

IIpumeHeHune
00BEMOB.
Brruucnenue
paccTosiHus 10
IUIOCKOCTH

KonTponbHas
pabota "O0béM
MHOTOTrpaHHHKa"

unueapudecka
A IOBEPXHOCTb,
oOpa3yromue
LWIMHIPUYECKO
1 IOBEPXHOCTHU
umusp.
[Ipssmont
KpyroBou
LWIHHJD.
[Tnomane
MIOBEPXHOCTHU
LUIMHIpA

50

Konnueckast




o1

52

53

54

MOBEPXHOCTb,
obOpazyromue
KOHHYECKOU
MOBEPXHOCTH.
Konyc

CedeHue KoHyca
IJIOCKOCTBIO,
napasuieIbHON
TUIOCKOCTH
OCHOBaHUS

Y ceu€HHbIN
KOHYC.
N3o0paxeHue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB
ITnomans
OOKOBOM
MOBEPXHOCTHU U
TTOJTHOM
MMOBEPXHOCTH
KOHycCa
IImomans
OOKOBOM
MOBEPXHOCTHU U
TTOJTHOM
MMOBEPXHOCTH
KOHycCa

55

Crepeomerpuuec
KHe 33/1a4M Ha
JI0Ka3aTeIbCTBO
1 BBIYUCIICHUC,
MIOCTPOCHHEM
CEYCHUN
WIMHApA,
KOHYCa

56

CrepeomeTrpuyec
KM€ 337a41 Ha
JI0Ka3aTelIbCTBO
X BBIYMCIICHUC,
MOCTPOEHUEM
CEUYEHUI




UATUHAPA,
KOHycCa

57

[Ipuxiagueie
3a/1a4u,
CBSI3aHHBIE C
LWIAHIPOM

58

[Ipuxiagueie
3a/1a4u,
CBSI3aHHBIE C
LUJIUHAPOM

59

60

Cdepa u map
[Tepeceuenue
chepsl 1 mapa ¢
MJIOCKOCTBIO.
Kacanue mapa u
cdepsl
IJIOCKOCTBIO.
Bunu
n300paxeHue
nrapa

61

62

[Iepeceuenue
chepsl 1 mapa ¢
MJIOCKOCTBIO.
Kacanue mapa n
cdepsl
IJIOCKOCTBIO.
Bunu
u300pakeHune
miapa
YpaBHeHue
cdepsl.
[Tnomans chepsr
U €€ yacreu

63

Cummerpust
cdepsl U mapa

64

CrepeomeTpuyec
KM€ 3a/1a4M Ha
JI0Ka3aTeNNbCTBO
U BBIYUCIICHUE,
CBSI3aHHBIE CO
cdepoit u
11apoM,




MOCTPOEHUEM UX
CeueHn!
IUIOCKOCTBIO

65

Crepeomerpuuec
KM€ 33/1a4M Ha
JI0Ka3aTeIbCTBO
U BBIYUCIICHUE,
CBSI3aHHBIE CO
cthepoii u
1apowm,
MIOCTPOCHUEM HX
CEYEeHUI
IUTOCKOCTBIO

66

67

[Ipuknagueie
3aJ1a4H,
CBSI3aHHBIC CO
cdepoii u mapom
IToBTOpEHMUE:
OKPY’KHOCTh Ha
IUIOCKOCTH,
BBIYHCIIEHHS B
OKPY>KHOCTH,
CTaHJapTHbHIC
og00us

68

Pazmmunnie
KOMOHWHAIIAH TEl
BpaIeHus u
MHOTOTPAaHHUKOB

69

70

3agauu o TeMe
"Tena u
MMOBEPXHOCTH
BpaieHus"
3agauu o TeMe
"Tena n
MMOBEPXHOCTH
BpaieHus"

71

KonTtponbnas
pabora "Temna u
MOBEPXHOCTHU
BpaieHus"

72

O0BéM
HJTHHIPA.




Teopema 06
00BEME MPSMOTO
WIMHpA

73

74

75

76

77

Brraucnenne
00BEMOB TEII ¢
ITOMOIIIBIO
OIPEICNIEHHOTO
WHTEerpaa.
O06béM KoHyCa
IInomangu
OOKOBOH U
ITOJTHOM
MOBEPXHOCTHU
KOHYyca

Crepeomerpuuec
KHe€ 3a7a4H,
CBSI3aHHEBIE C
BBIUKCIICHUEM
00BEMOB
HUATUHAPA,
KOHycCa
IIpuknagneie
3aJ]a4d 0 TEMeE
"OOBEMBI U
IO U
MMOBEPXHOCTEN

"

TCI

O06BéMm mapa u
I1apOBOTO
CEeKTOpa.
Teopema 06
00béMe mapa.
ITnomane
cdepsl.
Crepeomerpuuec
KHe€ 33/1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB 11apa,
IIapOBOTO
CerMeHTa U
IIapOBOTO




CEeKTopa

78

[Ipuxiagueie
3a/1a4H 10 TEME
"O0BEMBI TEN",
CBSI3aHHBIC C
00bEéMOM 11apa u
IJIOIIAbIO
chepsl.
CooTHolIeHUS
MEXTY

ILJIOIA MU
MTOBEPXHOCTEN U
00BEMamMu
MOAOOHBIX TEI

79

80

[TomoGHbBIE TENa
B IIPOCTPAHCTBE.
H3menenue
00Béma npu
noxoouu.
Crepeomerpuuec
KM€ 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB TET U
Iomanaeu
MMOBEPXHOCTEN
KonTtponbHas
pabota
"Itomanu
MTOBEPXHOCTH U
00BEMBI
KpyTJbIX Ten"

81

JBrxeHus
MPOCTPAHCTBA.
OtobpaxkeHus.
JBrKeHUS 1
PaBEHCTBO
¢uryp. O6mue
CBOMCTBA
IBIDKCHUN

82

Bunger
JBHOKCHUH:




83

84

85

86

87

napasuiebHbIN
MEepEeHoc,
LEHTpaIbHas
CUMMETpUS,
3epKalibHas
CUMMETPUS,
MIOBOPOT BOKPYT
PAMOM
[IpeobpazoBanus
o100us.
[Ipsimas u chepa
Oiinepa
['eomeTpuyeckue
3a/1a4 Ha
IPUMCHCHUE
JIBUKCHHUS

KonTponbHas
pabota
"BexTopsl B
npocTtpaHcTae"

Ob6o6maroree
noBTopenue 11
MOHATUHN U
METO/IOB Kypca
reomerpun 10—
11 xnaccos,
CHUCTEMaTH3aITUs
3HAHUM:
"ITapanmnensHOCT
b MIPSIMBIX U
IJIOCKOCTEN B
npocTpaHcTae”

O06o0maroree
noBTopenue 11
MOHSITUMN U
METO/IOB Kypca
reomerpun 10—
11 xnaccos,
CUCTeMaTU3aLHs
3HAHUM:
"BekTopsl B
npocTpascTae”




88

O0o0maroree
noBtropenue 11
MOHATUHN U
METOJIOB Kypca
reomerpuu 10—
11 xnaccos,
cUCTEeMaTU3aIus
3HaHMI:
"BexTopsl B
npocTtpaHcTse"

89

90

O6o6mraroree
noBTopenue 11
MMOHATUH U
METOJIOB Kypca
reomerpuu 10—
11 xnaccos,
CHCTeMaTH3aIlns
3HaHui: "O0beM
MHOTOTrpaHHHKA"

Ob6o6maroree
noBTopenue 11
MOHATUHN U
METOJ/IOB Kypca
reomerpun 10—
11 xnaccos,
cHUCTEMaTH3aIUs
3HaHuil: "O0beM
MHOTOTrpaHHHKa"

91

O06o0maroree
noBtropenue 11
MMOHATHH U
METOJ/IOB Kypca
reomerpun 10—
11 xnaccos,
CHCTEMAaTHU3allHs
3HAHUI:
"ITnomanu
MMOBEPXHOCTHU U
00BEMBI
KpyIJibIX Ten"

92

OO06o06maromee
noBtropenue 11




MMOHATHM U
METOJ/IOB Kypca
reomerpuu 10—
11 xnaccos,
CHCTEMAaTHU3allHs
3HAHUIL:
"[Lnomanu
MOBEPXHOCTHU U
00BEMBI
KpyTJbIx Ten"

93

Hrorosas
KOHTPOJIbHAS
paborta

94

95

96

Hrorosas
KOHTPOJIbHAS
paborta

[ToBTOpEHHE,
00001eHNE U
cucTeMaTu3alus
3HAHUM

Hcropus
pa3BUTHSA
CTEpEOMETPUN
KAaK HayKU U €€
pOJIb B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus
pa3BUTHA
CTepEeOMETpUN
KaK HayKu U eé
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus
pa3BUTHSA
CTEpEOMETPUN
KAaK HayKU U e€




99

pOJIb B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

Ucrtopus
pa3BUTHUSA
CTEpPEOMETpUHN
KaK HayKH U eé
pOJIb B pa3BUTUHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTUI

100

101

Hcropus
pa3BuTHUA
CTEpPEOMETpUHN
KaK HayKu U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHSA
CTEpEOMETPUN
KAaK HayKU U e€
pOJIb B pa3BUTUH
COBpPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT U

102

Hcropus
pa3BUTHS
CTEpEOMETPUH
KaK HayKH U €€
pOJb B pa3BUTHH
COBpPEMEHHBIX
VHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE

102




KOJIMYECTBO
YACOB I10
ITPOTPAMME






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPHH M CJCICTBUS M3 HUX INPH PEHICHUU
' rEOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT M HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE DPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSIMH: JIBYIPAaHHBIA YrOJ, TpPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYTrpaHHOIrO yria, JUHEWHBINA Yroi JBYTpaHHOrO yria, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHHK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpamujia, HpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEY€HUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIEI IOCTPOSHUS] CEYCHUI MHOTOTPAHHUKOB, HCIIOIB3YS
' METO/I CIIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CII/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIA aITOPUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI IPH
7.12 pEeIICHHH  CTAaHAAPTHBIX MaTeMaTHYeCKHMX 3aJad Ha  BBIYHCIICHUE
paccTOAHUN MEXIy ABYMs TOYKAMHU, OT TOUYKM 1O MPSAMOH, OT TOUKHIO
IUIOCKOCTH, MEX/ly CKPEIMBAOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKMX BEIMYMH MO 00pasiam
713 WIA aIrOpUTMaM, IPUMEHSAS HW3BECTHBIC AHAIUTUYECKHUE METOMABbI IpH

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYEeCKUX 3a7ady Ha BBIYHUCICHHE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMU, MEXIY MPSMOW U IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,

7.14 nUpaMuia) ¢ TpUMEHEHUEM (QOpPMYJ, BBIYHCISATH COOTHOIICHHS MEXIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMAaMHU MTOT0OHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh NOHATHUAMHU: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh H
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekarh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHMOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensaTs Teomerpudeckue (GakThl JJIS PEMICHUS CTEPEOMETPUICCKHIX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
MPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh mpoCTeillive NporpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAITIOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKHX 3a]1ad
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSTh MONMYYCHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEallbHBIC
CUTYaIlu ¥ MPUMEHSITh U3yUCHHBIC TIOHATHS B TIPOIECCE MOMCKA PEIICHHUSI
MaTeMaTu4ecku cHOpPMYJIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATH PEAIbHBIC
7.20 CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIEA0BAaTh IMOCTPOCHHBIE MOJAEIHU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TMOHATUN U TeopeM, armapaTa anreOpsl,
pemiate ~ MpakTUYeCKHe  3aJadd, CBSA3aHHBIE C  HaXOXJICHHUEM
TEOMETPHUECKUX BEITMUNH
11 KUIIACC
Kon .
IIpoBepsiemble mpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHIMH: HWIMHIPUYECKAs MOBEPXHOCTh, OOpa3yIoIIne
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yrolire KOHHIeCKOol MOBEPXHOCTH, KOHYC, ceprudeckasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI TTOJTYUCHHUSI TEJT BPAIICHUS
6.4 KnaccudunumpoBaTs B3auMHOE pacnosiokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CErMEHTa, IIApOBOH €O, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1081, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHUK, BIHMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHUS MKy IIOMAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
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: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYECHHUS TeI
BpalleHUs

W3Bnekarb, HWHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHGOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reomeTpuueckue (GaxKThl ISl PEHICHHUsS] CTEPEOMETPHUECKUX
3a1a4, MPEINOoNaraiiiX HECKOJIbKO IIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE NEMCTBUS CIOXKEHHUS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BeKTopa Ha 4YucCIio, O6’b${CH$ITI>, KaKuUMH CBOI\/JICTBaMI/I OHHU
o0JrazaroT

HpI/IMeHHTL IMPpaBUJIO MMapaJuICJICUIICaa IMMPHU CII0KECHUN BEKTOPOB

6.16

OHGpHpOBaTI) MNOHATUAMU:. JOCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBC,
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 IMPOU3BEIEHUE, PACKIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

Pemrate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHUX OTHOIIECHUH U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pas3laM WIH aJrOpUTMaM,
MpPUMEHSST  W3BECTHBIE  METOJAbI  TNPH  pPEUICHUU CTaHJAPTHBIX
MaTEeMaTHYECKUX 3a7a4

6.21

IIpuMeHATs mpoCTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKHX 3a1a4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MOoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3UPOBATh pealbHbIE




CUTYyallMd ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHu4eckKu cHopMyIUpOBaHHON MPOOIEMBbl, MOACIUPOBATH PEAbHbBIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU 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 COACPKaAaHUSA

['eomeTpus

7.1

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

7.2

7.3

7.4

B3aumHO€ pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh 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

HepHeHI[I/IKYJ'ISIpHOCTI) priMOfI N IUIOCKOCTU: MNEPHCHAUKYIAPHBIC IMIPSAMBIC B
MPOCTPAHCTBE, MPSMbIE NapaJljIebHbIE U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPSAMON U MIJIOCKOCTH, TEOPEMA O MPSIMOM MEPHEHAUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTrOJI MEXKAY MPAMON U MIOCKOCTHIO, IBYTPAHHBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
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
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yronpHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NMpu3Mbl. [lapannenenurmes, mpsIMOYTOJIbHBIN Mapajienenunesa u
ero cpoiictBa. [Tupammpa: N-yrosnpbHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMHU[BI, MpPaBUJIbHAS U YCEUEHHAs] MUpaMHJA.
OnemMeHTHl Npu3Mbl M nupamuiabl. [IpaBWibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp W ukocayapyrue CeueHus
IIPU3MBI ¥ TUPAMHU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, NMPSAMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMugax, MapajuleNeNnunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

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




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

1.7

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

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

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

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BepUINHA
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: ueHTp, paguyc, JMameTp, IIOMaas NOBEpXHOCTH ceprl. B3aumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

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

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

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y TUIOMIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

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

Bexktop Ha miockoctd M B npocTpaHCTBE. CII0)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTteMa KOOpAWMHAT B HpocTpaHCTBe. KoopaumHaTel BeKTOpa.
[Ipocreitimne 3amaun B KOOpAMHATaX. YTOJd MEXIy Bekrtopamu. CkaisipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPHU PEIICHUH TEOMETPUUECKHUX 3a/1a4




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiembie TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamMu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
ymMeHue QGOopMyIUpPOBaTh U ONEPUPOBATh TOHATHUSAMU: OMpPEIEICHUE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOMICTBO, INpPU3HAK, JI0KA3aTElIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXECTBO, IMOAMHOXCECTBO, OII€palliyi HaJl MHOXCCTBAMMU;
YMEHUE HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OnmrucCaHusd p€ajibHBIX MPOUECCOB U SIBJIEHUU U npu p€IICHUU 3aaa4, B TOM
qHclie U3 PYTuX Y4eOHBIX MPEeIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIO, ILIEI0E YHUCIIO,
CTETIEHb C IIeJIbIM MOKa3aTeleM, KOpeHb HaTypaJbHOU CTENEHH, CTENEHb C
paIMOHATBFHBIM TTOKA3aTelIeM, CTETIeHb C JIEHCTBUTENBHBIM MOKa3aTeseM,
JorapuM YuCla, CHHYC, KOCHHYC M TaHTEHC NPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeUTeNlb W HauMeHbIllee o0Iee KpaTHoe, ainropuT™M EBkimmma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
pAalMOHANBHBIX ~ BBIPAKCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiacaA0BaTCIbHOCTD, apI/I(l)MCTI/I‘-IGCKaH nmporpeccust, TrcoOMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAIOIIasi TI'e€OMETpHYECKas IPOTPecCus;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C TMOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMIIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATHSAMU:  MaTpuma 2X2  u  3x3, onpefenuTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue OICprUpoOBaTh MNOHATUAMH: PALUOHAIBHBIC, HWPpalXOHAIBHBIC,
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,
HEPAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIapaMCTpPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MAaTEMAaTUUYCCKHX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUU U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTETpal; YMEHHME HaXOAMTh AaCUMITOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXoJuTh HauOOJbIIME W HAUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWJIECHOB C MCIIOJIb30BAHUEM arlllapaTa MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJICHHs HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

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




HHTErpaga;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOILECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBHCHMOCTH MEXKIY 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, HAJIOTH, 3a/1a4d M3 00JAaCTH yNpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHHUS, YPAaBHEHMs, HEPaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJbIllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOTO HAabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallKIO, MPEACTAaBICHHYIO B Ta0iIHMIaX, Ha AMarpaMmax, rpaukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHCIIE C TIPUMEHEHHEM TrpaduyecKux
METO/OB U IEKTPOHHBIX CPEICTB; rpadMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIlydalHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHUSA; YMEHHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pPACIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHUN I PEIICHUs 3a71ay;
3HAKOMCTBO C IOHSTHUSMU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHUE TMPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TOHITUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBaTb  IMOHATUAMM: TOYKA, MpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIJia, IDIOCKUN YroJl, IBYIPaHHbIN
yroi, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINUECS IPAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MEXAy IpsAMOM U IIIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI ITUIAaHUMETPUH, YMCHHUC OILCHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYEeCKHe
MOACIN C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA,
Ky0O, mapajienenurnes, OpuU3Ma, NOHpamMuia, (Urypa U TOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHYyca M ILWJIMHIPA,

napamiCibHbIE OCH HWJIXM OCHOBAaHHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYpHl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO ANEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMblx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccudukanuioo Guryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh NOHSATHUSIMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napauIeTbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0a00UsS, MOAO00HBIE (UTYPBI; YMEHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) NIPU PEIICHUH 33/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 pEaThbHOW JKWU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IMHA, Yroi, IUIOMagb, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO — TapaJUIeNIeNUIe/Ia, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp
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YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PaA3JI0OKCHUC BCKTOpa II0 68.31/ICy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IMIPOU3BCACHUEC, YIoJd MCKAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOpHBIf/'I u KOOp,Z[I/IHaTHLII\/'I MCTO

JJI pEHICHUA TrCOMCTPHUICCKUX 3a7da4 1 3aJia4 JPpYTHUX y’—Ie6HI)IX npeaAMETOB

YMenue BLI6I/IpaTL MOAXOOSAIINN METO JJIs pelicHud 3ala4i; TIOHNUMaHNC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOW MaT€MaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

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

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Pammonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

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

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

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

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




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

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl 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 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs (QyHKIUH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




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

- JI.C. Atanacsan, B.®. byty3oB u np. ['eomerpus. Yueonuxk mis 10-11 kimaccon
00111€00pa30BaTeIbHBIX YUpeKACHUN/ 0a30BbIH U TPOPUILHBIN ypoBHU/. M.:
IIpoceemenne, 2020 roaa.

METOJUYECKHUE MATEPHUAJIBI JIUVIAA YYUTEJIA

- JI.C. Aranacsu, B.®. byry30B u np. ['eomerpus. Yuebnuk mis 10-11 xinaccos
00111e00pa30BaTeIbHBIX YUpekAcHUN/ 0a30BbI U TPOPUILHBIA ypoBHU/. M.:
[Tpoceemenne, 2020 roaa.

- B.I'. 3uB. I'eomerpusi: dunakrnueckue marepuansl nis 10-11 kmacca. M.:

[Ipocsemenne, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

- GenepanbHbli LIEHTP UHPOPMAITMOHHO-00PA30BaTEIBHBIX PECYPCOB
(®UHOP), http://eor.edu.ru/.

- Enunas komnexmus iudpoBbix o0pazoBarenbHbIX pecypcoB (Enunas
xosutekius LIOP), hitp://school-ollection.edu.ru/.

- Unpopmanmonnas cucrema "EnrHoe OKHO TOCTyIa K 00pa3oBaTeIbHbIM
pecypcam" (MC "Enunoe oxuo"), http://window.edu.ru/.

- ®enepanbHbIi opTan "Poccuiickoe oopazosanue", hitp://www.edu.ru/.
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