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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCIIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonpKky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
O0y4arolMMHUCS MOHATUNHBIX OCHOB I€OMETPHUH, NPHU J10KA3ATEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3a1a4, YMEHHME BBIJIBUTATh W ONPOBEpPraTb THUIIOTE3bl HEMOCPENCTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIECHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IIMKJIA, B YACTHOCTHU
¢duznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEH O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTuKa»  uyepe3  OoOeclieyeHWE  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TEOMETPUYECKUX 3HAaHUM W JIEeWCTBUH,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
00pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpnopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIUMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUHU KAaK 4aCTH MUPOBOM KYJBTYpBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATeMAaTHUYECKUX MOJEISX, MO3BOJIAIONIMX OMHUCHIBATh M H3Yy4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO aIiapara o pa3ieiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHEe  yMEHHMS ~ BJIaJE€Thb  OCHOBHBIMM  TMOHSTUSIMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapTHHIE CIIOCOOBI pElICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUUYECKHE
MOJENH;

(dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCHOMATUKHU TPHU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAaMH JI0KA3aTEJIbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IPUMEHATH, NPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUYU MaTEeMAaTUUYECKUX YTBEPXKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JNETYKTUBHBIX PACCYXICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUICKTYAIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PyHKIIMOHATLHONH TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHHM:
YMEHUSI PAclo3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHSITHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YUYECHHH JPYTHUX
y4E€OHBIX MPEAMETOB, TMPOSBIECHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallMii, UCCIEAOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPHPETALNN [TOIYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 xmaccax sBmsaworcs: «lIpsAMble W MUIOCKOCTH B MPOCTPAHCTBE,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl UM  KOOPAWMHATHI B
MPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayOlIEHHOM YpOBHE OOydyeHUs B
1011 xnaccax, OTHOCUTCS KO BCEM COJEpKaTeIbHbIM JUHUSAM Y4eOHOro Kypca, a
bopMHpOBaHHME  JIOTMYECKUMX YMEHUH  pacmpenenserca He  TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepaibHoil padouyeit
IpOrpaMMbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
reOMETPUYECKUMH MOHATHUAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJIIOICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYalOlUXCs, pACIIUPSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K U3y4eHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTpaMM, O0OECTeUnuTh YIrIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

NOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MATEMAaTUKH C
yuétoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 IpoecCHOHATBFHBIM 00pa30BaHUEM.



Ha wusyuenue yuebHoro kypca «l'eomeTpus» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 gaca: B 10 kiacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TNOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulelIbHble M CKpelIMBaromuyecss npsmble. [Ipu3Hakum CKpemumBaromumxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajICNIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapayiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeopemMa O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
IleprieHIUKYJISAPHOCTh  IUIOCKOCTEW: IMPU3HAK  IEPHEHIMKYJSAPHOCTH  ABYX
mIockocTer. Teopema o TpEX MepHeHIUKYyIspax.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHbIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJBHBIA — NApajuleleNuNe]] HW  €ro  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBriibHbIE MHOTOIpaHHUKM: INpaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JuaroHalid, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O Pa3jIOKEHUHM BEKTOpa IO TpEM
HEKOMILIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel Bekropa. CBsizb MEXIy KOOPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tesia Bpaimenus

[TonsiTvs: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHOcTed. Tema BpaieHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OObEM mnpsMoil u
HAKJIOHHOM MpU3MBI, IWIKHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanuy Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCaHHas okojio 1uiuHiapa. Ilepeceuenue cdepsl U 1mapa ¢
mwiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpoctpaHcTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BWKeHUsS U paBEHCTBO (UTyp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMWXEHUN: TapauiebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHCcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMM B COOTBETCTBUHM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsSI, 3TUYECKOTO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCHPUUMUYHUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4yHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH TPYyIOJI00Us, HHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COITMATILHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJISl OKPY>KaIOIIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [UIS Pa3BUTHUS LMBUINW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHHM S, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, MpeJjaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTENbCTBA MATEMATUUECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOosiee MNOAXOAANIMH C  y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpPOBATH THUIOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMH, SIBIICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPE/IMOJIOKEHHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmueii:

BBISBJIATH JeUUUTHl MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3IUYHBIX BHUIOB U
(dbopM npeacTaBieHuUs;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4yMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTh IIPHU PELICHUU 3aJ1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJIbI paboOT, JIOTOBapWBATHCs, OOCYX JaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» M UHBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHWBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMU CTEPEOMETPUU TIPHU
pelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMU, CBI3AaHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LHEHTPATBHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha TUIOCKOCTH;

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

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJIYYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIEC MOHSTUS B
npolecce IMOMCKAa PpelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh PEANbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpPaKkTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NIPEJCTABICHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH KakK
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaIlCHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
TEOMETPUYECKHX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh u3ydaembie (UTYPHI, BBHINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YIJIOB MEXKIY IMPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPHU PEIICHUY;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyieIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo 00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO Y MPOXOSLIUE YEpPE3 BEPILMHY), CEUEHUS I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBbI, CBOMCTBAa B TMIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C UCIIOJIB30BAHUEM TIE€OMETPHUUYECKUX TIOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

n/n

Tema ypoka

OcHoOBHbIE NpaBUIIa U300paXKEHUS Ha PUCYHKE
IJIOCKOCTH, MApaJIJIENIbHBIX MPSAMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS cTEpeoMeTpUH: TOUKa, psmas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE NIpaBHUIIa
1300pakeHus Ha pPUCYHKE TUIOCKOCTH,
NapajuIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

IlonsTus: NepeceKaromumecs mIoCKOoCTH,
IepeceKarommecs npsaMas 1 njiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

IlonsTus: NepeceKaromumecs mIoCKOCTH,
IepeceKarommecs npsamMas 1 njiI0CKOCThb,
MOJIYIIPOCTPAHCTBO

MHororpaHHHKH, U300paKEHHE IPOCTEHTIINX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHuKH, U300paKeHUE MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

AXCHOMEI CTCPCOMETPHHU U IICPBEIC CIICACTBUA
U3 HUX

AXCHOMBI CTCPCOMCTPHU U NICPBLIC CIICACTBUA
U3 HUX




AKCHOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA
n3 HUX. CrocoObI 3ajaHus IPSIMBIX U
IUIOCKOCTEH B mpocTpancTBe. O003HAUYCHHS
MPSIMBIX U IJIOCKOCTEH

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedeHust moTyIeHHbIX
IIJIOCKOCTEN. PackpaiBaHue MOCTPOEHHBIX
CCUCHHIA Pa3HBIMH [IBETAMH

11

N300pakeHne ceueHuil nmupaMubl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus noIyu4eHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CeUeHMH pa3HbIMU LIBETAMH

12

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus nolyu4eHHbIX
IJIOCKOCTEN. PackpammBaHne MOCTpOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

13

14
15

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N3o0pakeHue nepeceueHust moayueHHbIX
iockocTell. PackpammBaHie NoCTpOSHHbBIX
CEYeHUM Pa3HbIMH [IBETaAMU

Mertoa cnesoB At MOCTPOSHUS CeUEHU
Mertoa cresoB AJist TOCTPOSHUS CEUEHUH.

CaolicTBa niepece4eHU NPSIMBIX U MIJIOCKOCTEN

16

17

18

MeTton CIeaoB O MMOCTPOCHUMA CEUYCHMH.

CBolicTBa nepecedyeHni MPSIMBIX U IJIOCKOCTEN

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&bpax. Co3laHue BBIHOCHBIX
YEPTEKEN U 3aIUCh IIArOB MOCTPOEHUS

[TocTpoeHue ceuenunii B mupamuie, Kyoe mo




TpéM Toukam Ha p&opax. Co3raHue BBIHOCHBIX
YyepTeKel U 3alucCh MIaroB MOCTPOSHUS

19

[TocTpoeHnue ceueHnuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Co3raHue BBIHOCHBIX
YyepTeKel U 3aluch 1aroB MOCTPOSHUS

20

[TocTpoenue ceueHnuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Co3laHue BBIHOCHBIX
YyepTeKel U 3aluch MIaroB MOCTPOSHUS

21

[ToBTOpenue manumerpun: Teopema o
IIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEyroJIbHUKOB

22

23

24

IToBTOpenue mmanumerpun: Teopema Menenast.
PacueTsl B ceueHUsIX Ha BBIHOCHBIX YEpPTEkKaX.
Hcropus pa3BUTHS MIIAHUMETPUU U
CTEPEOMETPUHU

KontposbHas padoTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3anMHOe pacnionokeHue npsMbIX B
npoctpancTBe. CKpenMBaOUIUECs MPSMBIE.
[Ipu3Haky CKpenMBarOMMXCS MPSAMBIX.
[TapanienpHble IPsIMbIE B TPOCTPAHCTBE

25

26

27

Teopema o CynieCTBOBaHMM U €AMHCTBEHHOCTH
MPSIMOM NapaJIJIEIbHON TAHHOM IPSIMO,
MIPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)Kallen Ha TaHHOM npsMon. Jlemma o
NIEpPECEUEHUH MAPAJIIENbHBIX MPSMBIX
IIJIOCKOCTBIO

[TapannensHOCTE Tpex MpsAMBIX. TeopeMa o TpEx
napajuieJIbHbIX MpsAMbIX. Teopema o
CKpCHIUBAOINUXCA ITPAMBIX

[TapannensHoe npoekTupoBanue. OCHOBHBIE

CBOMCTBA MapaJlIEIbHOTO POEKTUPOBAHUS.
N300paxeHnue pa3HbIX GUTyp B MapajjiesIbHON




28

29

30

31

IIPOEKLIMH
[MenTpansHas npoekuus. Yroiui ¢

COHaIIpaBJICHHBIMU CTOPOHAMMU. Vron MCKIAY
IIPpsAMBIMHA

3agauu Ha JOKA3aTelIbCTBO U UCCIIEN0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSAMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapasuIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTU MPSIMON U TUIOCKOCTH.
CBoiicTBa napajyieIbHOCTU MPSMON U
IJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, MpOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YEPTEXKE U NapauIeIbHOTO
Ipyrou npsmoid. Pacyér oTHOmEHUI
[TapannenpHas npoekuus, IpUMEHEHNE s
MOCTPOEHMSI ceueHul Kyba 1 mapanienenunena.
CaolicTBa napaienenunena u npu3Mbl
[TapannensHbie muockoctu. [pusnaku
NIapaJUIEIbHOCTH JBYX IUNIOCKOCTEN

35

36

Teopema 0 mapaJuIeIbHOCTH U €IUHCTBEHHOCTH
TJTOCKOCTH, MPOXOASIIEH Yepe3 TOUKY, HE
MIPUHAJICIKALLYIO TAHHOM TIJIOCKOCTH U
CJICJICTBUS U3 HEE

CBolicTBa napayuieNIbHBIX IUIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX NIEPECEUCHHUS IIPU
NIEPECEYECHHH JIBYX MapAJUICIBbHBIX INIOCKOCTEN
TpeTben




37

38
39

CaolicTBa napamuieabHbIX INIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX NMPSMbIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUEHUHN IPSAMOM C IBYMsI
napajijiCJIbHbIMHA IIJIOCKOCTSAMUA

[ToBTOopenue: Teopema [Indaropa Ha MIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS NIPSIMOYTOJIBHOTO
TPEYrOJbHUKA

40

41

CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienumnesa

Brruucnienue JuiiH OTPE3KOB B Ky0e U
IPSIMOYTOJIbHOM IapaJulesienuIesie

42

43

44

[lepneHquKyISIPHOCT NPSMOM U IUIOCKOCTH.
[Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

[lepneHuKyYISIPHOCTD MPSAMOM U IUNIOCKOCTH.
[Ipu3Hak nepneHaAuKyJIAPHOCTH IIPIMON U
IIJIOCKOCTH

Teopema 0 CylecTBOBaHUM U €IMHCTBEHHOCTH
IIPSAIMOH, MPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYISIPHON K
IIJIOCKOCTH

45

46

[1110CKOCTH M MEPIIEHIUKYIIAPHBIE UM NIPSMBIE B
MHOT'OTPaHHUKAX
[InmockocTH U neprneHINKyYIspHbIE UM NPSMBIE B
MHOI'OIPaHHUKAX

47

[Tepnennukynsap n HaknoHHas. [loctpoenne
NEPIEHIUKYIISIPA U3 TOYKH HA NIPSIMYIO

48

49

Ilepnennukynsp u HaknoHHas. [loctpoenue
NEPNCHAUKYJIIApa U3 TOYKH Ha IIPAMYIO
Teopema o Tpéx nepneHAUKYIsIpax (mMpsmas u
oOparHas)




Teopema o Tpéx nepneHAUKYIsApax (mpsamas u

>0 oOpartHas)

51 Yron Mexay CKpenmBarOUMUCS TPSIMbIMHU

5o ITouck neprneHauKyISpHBIX MPSAMBIX C }
IIOMOUIBIO NEPIIEHIUKYIISIPHBIX MNIOCKOCTEN

53 OpTOoroHajibHOE MPOCKTUPOBAHUE
[TocTpoenue ceueHuii kyoa, IpU3MBI,

54 MPaBUILHON MUPAMUJIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 MPaBUILHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NPOEKINU
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockocTH. [Inmockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHuKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
pPaccTOSHUM OT TOUKH JIO IIIOCKOCTH

59 HpaBI/IJ'IBHI:Ie MHOTOrpaHHUKHU. Pacuér
paccTosiHUM OT TOYKU JI0 IIIIOCKOCTH
CriocoObl OIYCTUTD MEPIEHANKYIISPHI:

60 CUMMETpPHUS, CABUT TOYKH 110 NapALIIETbHOU
IpsAIMOI

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE
paccTrosiHui
Kontponbnas padota "B3zanmuoe

62 PacrojoKEHUE NPSMBIX U IUIOCKOCTEN B
IpocTpaHcTBe"
[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIBHOM

TPEYTOJIbHUKE, TCOPEMA KOCHMHYCOB




64

IToBTOpEHME: Yron MEXAY CKPEILNBAOIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65

66

I'eomeTprueckue METOAbI BEIUUCICHMS yIila
MEXKIy NPSMBIMU B MHOT'OTPaHHUKAX
JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX YIJIOB
JBYTPAHHOIO yIJIa

67

68

[Tepnienaukymnsipubie maockoctu. CBOMCTBA
B3aMMHO NEPIEHAUKYIISPHBIX IJIOCKOCTEHN

[Ipu3Hak nepneHaANKyJIAPHOCTH IIIOCKOCTEN;
TeopeMa O IPSIMOU NIEPECEUEHM S IBYX
IIJIOCKOCTEN MEPIIEHINKYJIISIPHBIX TPETHEN
IIJIOCKOCTH

69

70

[IpsimoyronbHbIN napasuienenunes; Kyo;
U3MEpEHUs, CBOMCTBA IIPSIMOYTOJIBHOTO
napajuleJIenuneaa

Teopema 0 1MaroHany NpPsMOYTrOJIBLHOTO
NapaJuIeNIENUIENA U CIEICTBUE U3 HEE

71

CTCpCOMCTpI/I‘ICCKHC " INPUKIIaIHBIC 3a1a1H,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MPAMBIX U IIJIIOCKOCTH

72

HOBTOpeHI/IeI CKpCHIUBAOIINUECCA TTIPAMBIC,
nmapaiyICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

74

75

[Tapa mapanienbHbIX IOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEKTY
CKPEIIMBAIOIIUMUCS TPSIMBIMU B TIPOCTHIX
CUTYaIHIX

Paccrosinue OT TOUKH J10 MIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Brruncnenue pacctosHuNA MEXIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH




TpéxrpaHHblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,

76 TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS !
TPEXTPAHHOI'O yria

77 DneMeHThI CPEePUIECKON TreOMETPHH: 1
reoJIe3NYECKUE JIMHUU Ha 3emiie

78 KonTponbHas pabota "Yrisl u paccrosHus" 1

79 CI/ICTeMaTI'/'ISaI_[I/IH 3HaHUH "MHOTOrpaHHUK U €T0 1
3JIEMEHTBI

30 ITupamuna. Buner nupamu. [IpaBunbHast 1
nupamuia

31 [Tpusma. Ilpsimast 1 HaKIOHHAsI IPU3MBI. 1
[IpaBunbHas npusma

]2 [IpssMolt napaienenunen, NpsMoyroJIbHbIA 1
napajJiesienunes, Kyo

83 Brinykineie MHOrorpannuku. Teopema Diinepa 1
Brinyxkiible MHOrorpanHuku. Teopema Oitniepa.

84 [IpaBubHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTtposnbHast pabota "MHOrorpaHHUKH" 1

36 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HocTh BEKTOpOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1

91 Pasnoxxenne BEKTOpA 110 6a3ucy Tpéx BEKTOPOB, 1
HE JIeXKAIIUX B OJTHOM MIOCKOCTH

92 CkansipHoe Mpou3BeJICHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B 1

MIPOCTPAHCTBE




94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06001IeHre U CHCTeMAaTH3alus 3HAHUN 1
99 O06006111eHre U cucTeMaTu3alus 3HaHU! 1
100  HMrtoromas KOHTpOJIbHAs paboTa 1
101  HMrtoroBas KOHTpOJIbHAs paboTa 1
102 | O00OEeHne U cucTEMATU3AIHAS 3HAHUI 1
OBILEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KosaunuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara udposbie
/o Tema ypoxka Beero KonTpoabubie IIpakTuueckue fll3y‘lel-ll/lﬂ :)Iﬁ;)l;[;OBaTeJILHBIe
padoThbI padoTbI pecypes
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa HA 1
IJIOCKOCTH U B IPOCTpaHcTBe"
’ [ToBTopenue Temsl "CkaysipHOE TPOU3BEICHUE 1
BEKTOPOB"
3 [ToBTrOpenue Temsl "BbrunciieHne yria Mexay 1
BEKTOpPaMH B IpoCTpaHCTBE"
4 [ToBTOpEeHME TeMBbI Y paBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 VYpaBHEHME [IJIOCKOCTH, HOPMaJlb, YypaBHEHHE 1
IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUpPOBaHHE
10 AHQJIUTUYECKUE METOBI paCUETa yIriia MEXIY 1
MPSIMBIMU B MHOTOTPAHHHUKAX
11 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1
MIJIOCKOCTSIMU B MHOTOTPAaHHUKAX
12 ®dopmysa pacCTOSHUS OT TOUKH 10 INIOCKOCTU 1
B KOOpJIMHATaxX
13 Haxoxpaenue paccTossHUI OT TOYKHU A0 1
IJIOCKOCTH B Ky0e
14 HaxoxeHue pacCTOsIHUM OT TOYKHU 10 1




15

IIJIOCKOCTH B IIPABUJIBHOW IMMPAMHUJIE

KonrponsHas pabora "AHanutuueckas
reomeTpus”

16
17

18

19

20

CedeHuss MHOTOIPAHHUKOB: CTaHIAPTHbBIC
MHOI‘OFpaHHI/IKI/I

CeueHurst MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
Ce‘-IeHI/ISI MHOI‘OI‘paHHI/IKOBI CTaHIIapTHBIC
IJIOCKOCTH, MIEPECCUEHUS MPSIMBIX U
TIOCKOCTEH

[TapannenpHble PSMbIEC U TNIOCKOCTH:
MapaJJIeIbHbIE CEYECHUS

[TapannenpHbIE PAMBIE U TUIOCKOCTH: PACUYET
OTHOIIICHUM

21

22

[TapannenpHble IPsAMBIE U INIOCKOCTH: YIJIbI
MEK1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU

[IepnenquKysipHBIE IPSAMBIE U INIOCKOCTH:
CTaHJApTHBIE NIapbl NEPIECHAUKYIISPHBIX
IIJIOCKOCTEMN U NMPSAMBIX, CHAMMETPHH
MHOTI'OTPaHHUKOB

23

24

25

26

27

[lepneHquKyIApHBIE IPAMBIE U IUNIOCKOCTH:
Teopema O TpeX MEepIEeHIUKYISIPAX

HepHCHI[I/IKYJ'IHpHBIe MMpAMBIC U TINIOCKOCTH:
BBIYUCJICHUSA JJIMH B MHOI'OI'PpaHHUKAX

HOBTOpeHI/IeI TJromaan MHOFOerJ'II)HI/IKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs
og00us

HOBTOpeHI/IeZ IJiomaan MHOFOYI‘OJ'H)HI/IKOB,
(hopMyIIBI IS TUTOIACH, COOOpasKeHUs
nmoxoous

HOBTOpeHI/IeZ IJiomaan MHOFOYFOJ'H)HI/IKOB,
(dhopMyIIBI IS TUTOIACH, COOOpasKeHUs
mog00us




[Inomaay ceyeHnii MHOTOrpaHHUKOB:

28 IJIONIAAX TOBEPXHOCTEM, pa3pe3aHus Ha
9acTH, COOOpaKECHHSI TOT00MS
[Inomaay ceueHnii MHOTOrpaHHUKOB:

29 IJIOIIA M TOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaKESHHSI TOA00MS

30 KonTponbnas pabota "[loBTopenue: )
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAHHUKOB

31 O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napajuiesienuneaa

3 3amaun 00 yaBOEHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUU yTiia

33 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO TapaJuieNenune1a
[Ipuknannelie 3a1a4u, CBSI3aHHBIE C

34 BBIYUCIICHHEM 00BhEMa IPSIMOYTOJIBHOTO
napaiesenumnena

35 O0BEM npsiMOit TPU3MBI

36 CrepeoMeTpHUUeCKUE 3a7ja4i, CBSI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB TIPSIMOIA TTPU3MBI

37 HpI/IKJ'IElJIHI)Ie 3aJ1a4uM, CBA3aHHbIE C 00BEMOM
PSIMOI TPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

38 ornpenenéHHoro uHrerpana. O0bEM HaKJIOHHON
TIPHU3MBI

39 Brraucienne 00bEMOB TEI C IIOMOIIBIO
ornpenenéHHoro uHTerpaina. O6bEM nupaMust

40 dopmyna o6béMa nmupamuibl. OTHOIIEHUE
00BEMOB NMUPaMUJL ¢ OOIIUM YTIIOM

A1 ®dopmyna 00bEMa mupamMuabl. OTHOIICHHE
00BbEMOB MUPAMHU/J ¢ OOIIUM YIIIOM

42 CrepeomeTpHruecKue 3aJauu, CBsI3aHHbIE C




00bEMaMU HAKIIOHHOW TIPU3MBbI
CrepeoMeTpHUYecKHe 3a/1aul, CBI3aHHbIE C

43 e
00BEMaMH MUPaAMUJIbI

44 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsi3aHHBIE C 00BEMOM HAKIIOHHOM MTPU3MBI

45 [Tpuknaaneie 3agauun o reme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

46 [Ipumenenune 00bEMOB. BeruncieHue
PACCTOSIHUS JI0 TNTOCKOCTH

47 Kontponbnas pa}'60Ta "O0béM
MHOTOTpaHHUKA

48 HnnHHﬂqueCKafI MOBEPXHOCTh, 00pa3yroIme
HWJIMHIPHUYECKON TTOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[1no1maae MOBEPXHOCTH HUIUHAPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHMUYECKOU nmoBepxHocTu. Konyc

51 CeueHure KOHYyca INIOCKOCTHIO, TapaJIIeIbHON
MJIOCKOCTH OCHOBAHMS

52 YcetIFHHLII?I KoHyc. M300paxeHne KOHyCOB U
YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCa
CrepeoMmeTprieCcKHe 3a1a4u Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIIEHHUE, IOCTPOCHUEM
CEUYEHUI WINHApPA, KOHYCa
CrepeomeTpriecKHe 3a1a4n Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIIEHHE, IOCTPOCHUEM
CEUYEHUI WINHApPA, KOHYCa

57 [TpuknagHelie 3a1a4n, CBI3aHHBIE C IUITUHIPOM




58
59

60

61

62

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C MUJIMHAPOM
Cdepa u map

I[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsl Iockoctbio. Bun u
n300pakeHue mapa

I[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsl Iiockoctbio. Bun u
n300pakeHue mapa

VYpasaenne chepsl. [Lomans chepsl u eé
yacTen

63

64

Cummerpus chepsl u mapa

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTebCTBO U BHIYUCIICHHUE, CBI3aHHBIC CO
cdepoit U mapoM, MOCTPOSHUEM HX CCUCHUN
TUIOCKOCTBIO

65

66

CrepeoMeTpuuecKue 3aaud Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE, CBSI3aHHBIE CO
cdepoit u mapom, MOCTPOSHUEM HX CEUCHUHN
IJIOCKOCTBIO

[Ipuknansele 3a1a4un, cBsI3aHHBIE CO chepoil n
1apoM

67

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYUCJIICHUS B OKp}I)KHOCTI/I, CTaH)IapTHI)IC
noxoous

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpallICHUSA U
MHOT'OI'paHHUKOB

69

70

3anaun o teme "Tena U MOBEPXHOCTH
BpamieHus"
3amauu o Teme "Terna u MOBEPXHOCTH
BpaieHus"

71

KonrtponbHas pabora "Tena 1 moBepXHOCTH
BpaieHus"




72

O06béM mumuHIpa. Teopema 06 00béMe
PSIMOTO IIHJIMHIPA

73

74

Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpeaenénHoro uarerpana. O0bpéM KoHyca
[Tnomanyu G0KOBOM U MOIHON OBEPXHOCTH
KOHYca

75

76

CrepeomeTpHuyuecKHe 3aa4H, CBI3aHHbBIC C
BBIYHCIICHHEM 00bEMOB IIMIIMHIPA, KOHYCa
[Ipuknagueie 3agaun 1o teme "OOBEMBI
IJIoIaau oBEepXHOCTEH Ten"

77

78

O06BEM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeoMeTpHUyecKHe 3aJauu, CBI3aHHbIE C
BBIUUCIICHUEM 00BEMOB I1apa, IapoBOro
CerMEHTa M IapOBOT0 CEKTOPa

[Ipuknanueie 3anaun no teme "OO0bEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM I1apa U IMJIO0IIAIbI0
cheprl. COOTHOIICHHS MEXTY TUIOIIAISIMU
NOBEpXHOCTEN U 00BEMAMU TOJJOOHBIX Tel
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[TonoGHBIE Tena B mpocTpaHcTBe. MI3MeHeHne
o0béma npu nogoduun. CrepeomeTpruyeckue
3aJ]auu, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB
TeJI ¥ IUIOIIA/Ieil MOBEpXHOCTEH

Kontponbnas padota "[1nomanm moBepxHOCTH
1 00bEMBI KPYTJIBIX TEd"
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JIBmxenust npoctpancTBa. OToOpakeHus.
JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA ABHKEHUI

82
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Busl n1BukeHnil: napaiebHbIN NEPEHOC,
LIEHTPAJIbHAsA CUMMETPUS, 3epKajIbHas
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOM

[IpeobpazoBanms nomoowus. [Ipsmas u chepa
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Ditnepa
I'eomeTpuueckue 3a1a4n Ha IPUMEHEHUE
JIBYDKCHUS
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KontponbHas padota "BekTopsl B
npocrpaHcrae”

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucremarusauus 3HaHui: "l[lapamiensHoCTh
MPSMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"
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&9

O6o06maromee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcrae”

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcTee”

Ob6o6mmatonee nopropenue 11 nonsruii u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOIOrpaHHHuKa"
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O6o06muaromiee noropeHue 11 noHATUH U
MeToa0B Kypca reomerpun 10—11 xmaccos,
cucTeMaTu3anys 3Hanuii: "O0beM
MHOrOrpaHHuka"

Ob6o6mmatomiee nopropenue 11 noustuii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cuctemaruianus 3Haaud: "[lomann
MOBEPXHOCTU M 00BEMBI KPYTIIbIX Ten"
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Oo6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3zanuus 3Hanuii: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"
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HToroasi KOHTpOJIbHASA paboTa
HToroasi KOHTpOJIbHASA paboTa

[ToBTOpeHME, 00600IIEHNE U CHUCTEMATH3AIUS
3HAHUU

96

HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKH U
€€ PoJIb B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHI
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Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTHUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI
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101

102

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ posib B Pa3BUTUHU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ posib B Pa3BUTUHM COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ posib B PA3BUTUHU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U
€€ posib B PA3BUTUHM COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U
€€ posib B PA3BUTHM COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

['eomeTpus

7.1
7.2

OHGpI/IpOBaTB IMOHATHUAMU: TOYKA, IpsAMasd, IMIOCKOCTb

IIpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/1a4

7.3

7.4

OnepupoBaTh MNOHATHAMHU: NApPAUIENBHOCTh U NEPHEHIUKYISIPHOCTh
IPSIMBIX U IIJIOCKOCTEN

KrnaccudumupoBaTs B3aUMHOE PACIOJOKEHUE MPSAMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMH: JBYIPaHHBIA Yroj, T'paHM ABYI'PAHHOIO YIJja,
pedpo IBYTpaHHOrO yIuia, JIMHEHHBIM yroja JBYTPaHHOrO yIJa, rpagycHas
Mepa JIBYTpaHHOTI'O yria

7.6

OHGpHpOBaTI) MOHATHUAMU: MHOTI'OI'PAHHUK, BBIHYKHBIfI u HCBI:IHYKJIHﬁ
MHOT'OT'PpaHHUK, 9JICMCHTBI MHOTOT'paHHUKA, HpaBI/IJ'IBHHﬁ MHOT'OI'paHHUK

7.7

7.8

7.9
7.10

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPaHHUKOB (TMpamujia, MpPU3MA,
IPSIMOYTOJIBHBIN Mapajieenunen, Kyo)

KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
KJaccu(uKauy (BBITYKJIbIE M HEBBIMYKJIble MHOIOI'PaHHUKH, IIPABUJIbHbIC
MHOTOTPAaHHHUKH, IPSMbIE U HAKIIOHHBIE TTPU3MBI, MTApaJIICIICITUTIC IBI)
OnepupoBaTh MOHATUSIMH: CEKYIIAs TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
OOBSACHATH MPUHIIMIIBI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
METO/]I CIIE/IOB

7.11

Crpoutps ceyeHHsI MHOTOTPAHHMKOB METOAOM  CJIENOB, BBIIOJIHATH
(BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4i Ha HaXO0XIACHHUEC I'COMCTPUYCCKUX BEJIHWYHH I10 06pa3uaM
W aJroputMaM, HOpPUMCHASA H3BCCTHLIC AHAJIUTUYCCKUC MCTOIbI IIpU
pPEIICHUN CTaHOApPTHBIX MATEMAaTHYCCKUX 3aaa4 Ha  BBIYHCJIICHHC
paCCTO}IHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH 0O HpﬂMOﬁ, OT TOYKHAO
IJIOCKOCTH, MEKAY CKPCIIUBAOIHUMHUCS ITPAMBIMU

PemaTte 3amaun Ha HaXOXXJIEHHE TEOMETPUYECKHUX BEIMYWH IO 0Opas3iam
WIK alTOpPUTMaM, MPHUMEHSSI HW3BECTHBIC AaHATUTHYECKHE METOJbI TPHU
pEeIICHNH CTaHJAPTHBIX MaTEMaTUYeCKHX 3a7a4 Ha BBIYHCICHHUE YTJIOB
MEXIY CKPEIIUBAIOUIUMUCS MPSIMBIMHU, MEXKIY NPSIMOM M TIOCKOCTHIO,
MEXy TNIOCKOCTSMH, ABYT'PAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,
nUpaMusia) ¢ TpUMEHEHUEeM (QOpMyJ, BBIYHUCISATH COOTHOIICHHUS MEXKIY
IUIOUIA/IIMU MTOBEPXHOCTEN, 00bEMAaMHU MTOT0OHBIX MHOTOI'PaHHUKOB




OnepupoBaTh NOHATUAMU: CHUMMETPHUS B TNPOCTPAHCTBE, IEHTP, OCb U

715 IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (UTYPHI
W3Bnekarp, mnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, MpeICTaBICHHYIO Ha
yepTexkax U puCcyHKax
[TpumeHsTh TeoMeTpuueckue (akThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3ajjay, NOPEANOoNaralollliX HECKOJbKO IIaroB pELIeHUs, €CJIU YCIOBHS
NpPUMEHEHHS 33J]aHbl B IBHOH (opme
718 IIpuMeHATH HpoCTEMIIME IPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYECKHX 3a1a4
719 [TpuBOANTE HpHUMEPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpPUPOIE U
JKU3HH, PACIIO3HABATH POSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MOJydyeHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh pealibHbIC
CUTYalluH ¥ NMPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTH4ecKu c(HOpMYIUPOBAHHOM MPOOIEMBl, MOJIEIUPOBATh pPealbHbIE
7.20 CUTyallUd Ha $3BIKE T'€OMETPUM, MCCIIEIO0BaTh IIOCTPOCHHBIE MOJEIN C
UCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHHA U TEOpeM, ammapara aireopsl,
pemiatb ~ MpaKTHYECKHE  3aJadd,  CBS3aHHBIE C  HAaXOXKICHUEM
reOMETPUUYECKUX BEIUYNH
11 KIIACC
Kon .
e E G IIpoBepsiemble NpeMeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeaHero 001ero 00pa3oBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIHMHIPHUYECKAsi MOBEPXHOCTb, 0Opa3yrolye
6.1 IMHAPUYECKOW TOBEPXHOCTH, IIMIIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi IOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALLICHHSI
6.4 KrnaccudumupoBars B3auMHOE pacmoiioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOM, OCHOBaHME ILIAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbraucnate  00BEMBI M IUIOMIANM  TTOBEPXHOCTEH TN  BpalICHUS,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HOopMyIT
OnepupoBaTh NOHATHSAMHU: MHOTOTPAaHHUK, BIMCAaHHBIH B cdepy H
6.7 ONMCAHHBIN OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WM TEJIO
BpaIlCHUS
6.8 BBIUUCIIATE COOTHOIIEHHSI MEXTY IJIOMIAAIMH ITOBEPXHOCTEH U 00bEMaMu
) MOJOOHBIX TEN
6.9 N300pakaTh u3ydaemble (QUIypsl OT PYKH M C NPUMEHEHHEM IPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
6.10 BbInonHATE  (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHCYHKOB IPOCTBIX

00BEMHBIX (UTyp: BUJI CBEpXy, COOKY, CHH3Y; CTPOUTh CEUEHHUS Tel




BpaICHUS

6.11

W3Brekatb, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (uUrypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[IpumensTb reomeTpuueckue (GaxkThl ISl PEUICHHS CTEPEOMETPHUYECKHX
3a/a4, NOPEANOJIAraloliUX HECKOJIbKO IIaroB pEIIEHUs, €CIU YCIOBUS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE  JIEHCTBUS  CIIOKEHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBSCHATH, KAKUMU CBOWCTBAMU OHU
o0J1aaroT

6.15

6.16

[TprMeHsITh paBUIIO NapajlieenuIe a Npy CI0KEHUH BEKTOPOB

OHGpHpOBaTI) IMOHATHUAMUA: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBECHCTBO BCKTOPOB, KOOPANWHATHI BEKTOPA, YT'OJ
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILJIAHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB M IIPOHU3BCACHUC BCKTOpPAa HaA YHCIO, YIOJl
MCKAY BCKTOpaMM, CKAJAPHOC MPOU3IBCACHHC, pacCKIaAbIBaTb BCKTOP IO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUECM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

6.21

Pemats HpOCTCfII.HH@ TCOMCTPHUUCCKUEC 3a/la4uu Ha IMMPUMCHCHHC BCKTOPHO-
KOOPAWHATHOI'O METOJAa

Peniate 3agadu Ha JOKa3aTCJIbCTBO MATCMAaTUYCCKUX OTHOIIIGHUH H
HAaXOXIACHUEC TCOMETPHUYCCKUX BCIIMYMUH I10 o6pa3uaM Wi aJIropuTtMam,
MMPpUMCHAA HU3BCCTHBIC MCTOABI npu peHICHUN CTaHJAApPTHBIX
MaTEMAaTHYCCKUX 3a1a4

IIpuMeHATH HpoCTEMIIHE MPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBO,Z[I/ITB MMpUMEPbI MATCMATUYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKHU3HHU, paCliO3HABATh POSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

IIpuMeHATh MOJTy4YEHHBbIE 3HAHWs HA NPAKTHKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTYyalluu U NMPUMEHATh U3YUYCHHBIE ITOHATUS B MIPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eckKu cHOopMyIUPOBaHHON MPOOIEMbl, MOJEIUPOBATh peabHbIE
CUTyallUd Ha S3bIKE T'€OMETPHUH, MCCIIEIO0BAaThb IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUH U TeopeM, almapara aiareopsl,
pemiatb  INPaKTUYECKUE  3aJaud,  CBSA3aHHBIE C  HAaxXOXKICHUEM
T€OMETPUYECKUX BEJINYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KIIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

I'eomeTpus

7.1

7.2

OcHOBHbBIE TOHSATHS CTepeoMeTpuH. Touka, mMpsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTre 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUHU U
CJIEJCTBHS U3 HUX

B3auMHOe pacrnonokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, TapajlIe/IbHbIE
U cKkpemuBarouecs npsMble. [lapamnenbHocTs OpSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE: MapaJljIe/IbHbIE NPSIMblEe B IPOCTPAHCTBE, MAPAIEIBHOCTh TPEX
OpSAMBIX, NapaIeNbHOCTh NPAMOM M  IUIOCKOCTU. YTJBIC COHAlpaBIEHHBIMU
CTOPOHAMHU, YTOJI MEXIYy NPSMBIMH B IpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEH:
napajjelibHble IUIOCKOCTH, CBOMCTBAa HapajlesbHbIX IutockocTeil. Ilpocreiimue
IPOCTPAaHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, Mapajulesenumnesn,
IOCTPOCHUE CEUCHUH

7.3

7.4

7.5

[leprieHAUKYIAPHOCTh MPSAMOM U TUIOCKOCTH: TMEPHEHAMKYISPHbIE TpPSIMBIE B
MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBHBIC U NCPICHAUKYIIAPHBIC K IINIOCKOCTH, MPHU3HAK
NEPIEeHIUKYISIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYIIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTrOJI MEXKIY MPAMOU U TUIOCKOCTBIO, IBYTPaHHBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHOro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHHE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (HUTYpHI Ha
MI0CKOCTh. [lepreHIuKyIsIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[lonsiTHE MHOrOorpaHHMKa, OCHOBHBIE D3JIEMEHThl MHOTIOIPAHHUKA, BBINYKIbIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
II0JIHAs MIOBEPXHOCTH NpU3Mbl. [lapannenenumesn, npsiMOYTroJIbHBIN NMapajuieenunen u
ero cporcrea. [Iupammpaa: n-yrospHas NUpaMuad, TPAHW U OCHOBAHHWE IMHPAMU/IBI,
OOKOBasi M MOJHAs MOBEPXHOCTb MUPAMUbI, MpPaBUIbHAS U YyCeu€HHas MUpPaMUAA.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAsg @pU3Ma M IpaBWIbHAs INHpaMHA,
IpaBWJIbHAs TPEYrojibHas MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIEeMEHTHI CUMMCETpPUHN B nmupaMujaax, napamiCiIcnmicaax, IMpaBUJIBHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue »1eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. Ilmomans
OOKOBOM OBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOU MPU3MBI, IJIOIAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTU NMPAMOi mpu3Mebl. [11o1mans 60koBOI MOBEPXHOCTH U
MTOBEPXHOCTU NPABWIBHOW MUPAMMIBI, T€OpPEMa O IUIOIMIAIN YCEYEHHOM MHMPAMHUJIBL.
[onsarue 06 06béMe. O6BEM nUpaMuIbl, IPU3MBI

7.7

[TonoOHeIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKIY IUIOIIAASIMU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN




11 KIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT COieP:KAHUSA
I'eomerpus

[unmuuapudeckas MOBEPXHOCTh, 00pa3yloue MIJINHAPHUECKONW MOBEPXHOCTH, OCh
UITHHIPUYECKONW MmoBepXHOCTH. L{MinHAp: OcCHOBaHMsS W OOKOBask MOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TOBEPXHOCTH

Konundeckas moBepxHOCTh, 00pa3yrole KOHUIECKOW TTOBEPXHOCTH, OCh M BEPIIMHA
KOHWYeckoil moBepxHocTH. KoHyc: OocHOBaHME W BeplIMHA, oOpasyromias U OcCh,
ionaab OOKOBOW M TOJHONW TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooliue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, Juamerp, IIOMAas MOBEepxHOCTU chephl. Banmuoe
pacrionioskeHre cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

chepsl

6.4

I/I306pa)KeHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUJIMHAPA U KOHYCa

6.5

6.6

KomOuHanuu Tei BpaleHuss 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, chepa, BOUCAHHAS B MHOTOTPAaHHUK, WIH TEJIO BPALICHUS

[Tonstue 06 o6béMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u ciueacTeus u3 He€. O0BEM MUIMHIPA, KOHYCA.
O6bEM 11apa u momaab cepsl

6.7

6.8

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXY MIIOLIAAIMHI IIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust muiIMHApa (MapajuleIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasuieabHOE OCHOBAHUIO M TPOXO/dIIee Yepe3 BEepIIMHY), CEUSHUS 11apa

6.9

6.10

Bektop Ha miockocty M B npocTtpaHCTBE. CIIO)KEHHE W BBIUMTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pas3noxkeHue BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBA3aHHbBIX C IPUMEHEHUEM
IIPaBUJI ICUCTBUM C BEKTOPaMHU

[IpsmoyronpHasg cucTeMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
MPOU3BEJICHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY MNPSIMBIMA M IJIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELLICHUN T€OMETPUUYECKUX 3a/1a4




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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeHEro 0011ero
TpeOoOBaHUSA oOpa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU PCIICHHUA 3a/a4,
yMeHue (OpMyIUpoBaTh ¥ OINEPHPOBATh IOHATHSIMU: ONpEACICHUE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOWCTBO, IPU3HAK, J0Ka3aTEIbCTBO,
paBHOCWIIBHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYIUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIIOJIB30BaTh METOJl MaTeMaTH4ecKOW HWHAYKIINY;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYKACHUA ITPpHU PCUHICHUHA 3a1a4, OUCHUBATDH
1 JOTUYECKYI0 NIPAaBWIBHOCTh  PAacCY)XICHUIH; yMEHHE OIepUpOBAThH
MOHATHUAMU. MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJ MHOXKCCTBAMMH,
YMEHHE HCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapar Ui
OmrucCaHusd p€ajibHbIX MNPOUCCCOB U SIBJICHUN U IIpru pCICHUU 3aaa4, B TOM
YHCIIe U3 IPYTUX Y4EeOHBIX MPEAMETOB; YMEHHUE ONEPUPOBATH MOHATHIMU:
rpad, cBs3HBIN Tpad, nepeBo, HUKI, rpad Ha TNIOCKOCTH; YMEHHE 3a/1aBaTh
¥ ONKCHIBAaTh rpadbl Pa3IUUHBIMKE CIOCO0AMU; MCIIOIB30BaTh rpadbl IpU
peleHnH 3a1a4

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJIO, pallOHAJIbHOE YHUCIIO, HPPALUOHAIBHOE YHUCIIO,
MHOJKECTBA HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIO0JIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIINN 001N
JIenuTeNb W HauMeHblllee ofliee KpaTHoe, anroput™M EBkiampa mnpu
pEIIeHNH 33/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3UIIMOHHBIMHU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBIIIOJIHATH BHIUMCIIEHUE 3HAUCHHUH 1 IpeoOpa3oBaHus
BBIPDAKEHUN CO CTEMEeHsSMU U Jiorapudmamu, mpeoOpa3zoBaHusi APOOHO-
2 pallOHAJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpPUpPOBaTh  IOHATUSMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHuecKas Mporpeccus, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYEcKass IPOrpeccus;
YMEHHME 3a/laBaTh I[IOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IOMOIIbIO
PEeKYppPeHTHBIX (HOpMyYJ; yMEHHE ONEepUpPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOIYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCeN
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas); yMETh
IPOU3BOIUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJUTH MPUMEPHI HCIOIb30BAaHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBaTh
HNOHATHSMM:  MaTpuua 2xX2  wm  3x3, onpenenuTenb  MaTpULbl,
T€OMETPUYECKUI CMBICIT OTIPEACTUTENS

YMeHHne omnepupoBaTh MOHATHSAMH: palMOHANbHBIE, HppalloHalIbHbIE,
3 MOKa3aTelbHbIC, CTEMEHHBIC, JOTapU(PMUIECKHE, TPUTOHOMETPUUCCKUE
YpaBHEHHUS M HEpPaBEHCTBA, HX CHUCTEMBbl; YMEHHE OIEPUPOBAThH
MOHITHSIMH: TOXJECTBO, TOXKIECTBEHHOE MPeoOpa3oBaHHE, YpaBHEHHUE,




HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN W HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YPaBHEHUS,
HEPABEHCTBA M CHCTEMBI C IIOMOLIBIO Pa3JIMYHBIX IPUEMOB; pPEIIATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMbl C IapaMeTpoM; IPUMEHATH
YPaBHEHHs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PEIUIECHUS MaTeMaTHYECKHX
3a7a4 M 3a/1a4 U3 PA3IMYHbIX 00JIACTeH HAYKU U peabHOU )KU3HU

YMeHue omnepupoBaTh HOHATHUSAMH: (DYHKIUS, YETHOCTH (YHKIMH,
HNEepUOANYHOCTh (YHKIMH, OIPAaHMYCHHOCTh (DYHKIHMH, MOHOTOHHOCTBH
byHKUIMH, KCTpeMyM (yHKIMH, HauOoJbllee M HaMMEHBIIECE 3HAYCHUS
(GYHKIMM Ha MPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI rpaduka
¢byHKUIMU, TepBas M BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUU U
¢u3Myeckuii CMBICT TPOM3BONHOM, IEpBOOOpasHas, ONpeAeIEHHBIN
MHTETpal], YMEHHE HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKIUH; yMEHHE
BBIYHCIIATE  NPOM3BOAHBIE CYMMBI, TIPOW3BEACHUS, YAacTHOTO U
KOMITO3UIIMN (YHKIHMK, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMM; YMEHHE HAaXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUII;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO JUIS HCCIEAOBAaHHUS (DYHKIIHIA,
HAaXOJUTh HAuOOJbIIME W HAMMEHBIINE 3HAYCHUS QYHKIUHA; CTPOHUTH
rpadKd MHOTOWJICHOB C HCIIOJB30BAaHHEM ammapara MaTeMaTHYeCKOTO
aHaJ M3a; MPUMEHATh TPOU3BOJAHYIO IS HAXOXKICHUS HAWIY4IIero
pelieHusT B TPUKIAAHBIX, B TOM YHCIE COLUAIBHO-DKOHOMHUYECKUX U
(du3MyYecKuX 3a/1a4ax; HAXOIUTh IUIOIAAN ¥ O0BEMBI (UTYP C TOMOLIBIO
MHTETpaia; MPHUBOAWTH NPUMEPHl MATEMaTHYECKOTO MOJCIHPOBAHUS C
NOMOIIIO AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATUAMU: Tpapuk QyHKIMH, oOpaTHas GyHKLUS,
KOMIO3UIMS (QYHKUMM, JNUHEWHas (QYHKIUSA, KBaapaTU4Has (yHKIuS,
pauuoHanmbHass (QYHKUUS, CTeNeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
byHKIIMKM, OOpaTHBIE TPUTOHOMETpPUYECKHME (PYHKIMHU, TOKa3aTelibHAas U
Jorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TpapUKH H3yYEHHBIX
GyHKIMHE,  BBIIOJHATH  [peoOpa3oBaHust  rpagukoB  (YHKIUH,
UCMOJIb30BaTh Tpa(UKH Uil U3y4yeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelieHny 3a7ad U3 JpYrux y4eOHbIX HpPEIMETOB U 3a7ad U3 peajibHON
KU3HHM; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTH MEXAYy BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku QYHKUMHA Ui pelIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJaud Pa3HbBIX THUIOB (B TOM YHUCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33/1a4i M3 00JAaCTH yIpaBlIeHUs JIUYHBIMH U CEMEHHBIMU
(dbuHaHCaAMM); COCTaBJISITh BBIPAXKEHUSI, YPABHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJa4d, HCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yAbTaTOB, YMEHHE MOJEIUPOBAThH
peaJIbHbIE CUTYalluM Ha S3bIKE MAaTEMaTHKH; COCTABIIATH BBIPA)KECHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 3aJ1a4M, UCCIIETOBATh
IIOCTPOCHHBIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,
MHTEPIPETUPOBATH IMOTYYCHHBIN PE3yNbTaT

VYMeHHe omepupoBaTh MOHATHAMHU: CpeaHee apu(pMeTHYecKoe, MeInaHa,
HauOoJpIlIee U HaUMEHbILIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BIEKaTh, WHTEPIPETUPOBATH
uH(OpMaIKIO, TPEJCTABICHHYIO B Ta0IMIaX, HA AUarpammax, rpadukax,




OTPaXKAIOLIYI0 CBOWCTBA PEATbHBIX MPOLECCOB M SBICHUI; MPEICTABIATh
uHPOpPMALIMIO C TOMOIIBIO TabMMII W JAWarpamMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM TIpapHuecKuX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpa(bnqecmxl ucciaeca0BaTb COBMCCTHBIC
HaOJIOICHUS C TOMOUIBIO AMarpaMM pacCeMBaHUS M JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; yMEHHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpadUyecKuX METOJ0B; MPUMEHSThH
GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly MOJHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MNOHATUSIMM:  CIy4ailHas BeJIMYMHA, pacCHpelesieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEHUE
CIy4ailHOH  BeNMYWMHBI, (DYHKIUM pacrupefesieHuss U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeieiicHUui; yMEeHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENEICHUN Ui PEIleHus 3a/1ay;
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCJICIOBAaHHUM; YMEHUE TPUBOJUTH TPUMEPHl MPOSBICHUS 3aKOHA
OONBINUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
ONEepUPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHUU,
YUCII0  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCYXACHUS AJIs PElICHUs 3a7ad; OLIEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICh U
WHTEPIPETHUPOBATH MOJTYUCHHBIN pe3ynbTatr

YMeHHe omnepupoBarb IOHATHSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMBIE, 1APaUICIBHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 1O IUIOCKOCTH, PAaCcCTOSTHUE MEXAY NPSIMBIMH,
pacCTOsIHUE MEXIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCcKue
MOACIN C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATUSMU: IJIOWAAb (QUIYpHI, 00BEM (GUTYDHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IIomab
MOBEPXHOCTU MHUPaMHIbI, TPU3MBI, KOHYyca, LWIMHApPA, O0BEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMJIMHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromascss cgeppl, IWINHAPA, KOHYCa; YMEHHE CTPOUTb CEYECHUE
MHOTOIpaHHHMKa, W300paXkaTb MHOTOIPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BPAILEHUS, UX CEUEHHs], B TOM UYHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CaMOCTOSTEIHHO
(bopMynHupoBaTh ONpPEAEICHHUs U3ydaeMbIX (QUTyp, BBIABUraTh THIIOTE3bI O
CBOWMCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHUE MPOBOAUTH KiIacCHU(UKALUIO (QUryp 10




11

12

pa3IMYHbIM TpPU3HAKaM, BBINOIHIATH HEOOXOAMMBIE JOIMOJHUTEIbHbBIC
MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JABIDKEHHE B MPOCTPAHCTBE,
HapaulebHBIA TEPEHOC, CHMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MoA00us, Mon00HBIe (UTYPBI; yMEHHUE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHl, B TOM YHUCIE B TPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TPH
peLIeHUH 3aJad; HaXOAUTh TI'€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
wIomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB U
U3 PEIbHOM JKW3HU, YMEHHE BBIUUCIATH TCOMETPHYECKHE BEIMYMHBI
(MHa, yromj, IUIOMIA[b, OOBEM, IUIOUIAb TOBEPXHOCTH), HCHOJIB3YS
u3y4deHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIONAJb HOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoHaas chepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO  HapajulelieluIeaa, MUPAaMUIbL, [PU3MBIL, LIHHIPA,
KOHYCa, [I1apa; YMEHHE HaXOUTh OTHOIICHNE 00BbEMOB MOIOOHBIX QHUTYP

VYmenune ONCprupoOBaTh IOHATUAMMU: MPAMOYTOJIbHASA CUCTCMAa KOOPAWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3JIOKCHHWE BEKTopa Mo 0a3ucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOM3BEICHHUE, YIOJ MEXIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeKTOpHBII;'I nu KOOpIII/IHaTHLIf/'I MECTO/
JUISL PELICHUSI TEOMETPHUYECKUX 3aJau M 3a]1a4 APYTrUX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOAXOASAIIUI METOA /sl PELICHUs 3a/1a4ul; TOHUMaHue
3HAYUMOCTH MAaTEMAaTUKU B M3YyYEHUH MPUPOJHBIX M OOIECTBEHHBIX
IIPOLIECCOB U SBJICHWM; YMEHHE pAacCIO3HAaBaTh IIPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX
OTKPBITUMA POCCUICKON U MUPOBOM MAaTeMaTHUYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa
1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
Yucna 1 BEIUUCIIEHUSA

1.1 Harypasbable u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
12 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TPOLICHTHI,
OCCKOHEYHBIC MTEPUOINUCCKHUE TPOOH
13 Apudmernaeckuit KOpeHb HaTypajabHOH creneHu. JleicTBusa ¢ apudMeTHIEeCKUMHU
KOPHSIMU HAaTypaJIbHON CTENEHU
14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHbIM IoKa3aTesieM. CBolicTBa
CTETeHH
15 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuuHble U HaTypaIbHbIE JOrapudMbI
JeiicTBuTenpHble 4ucna. ApHPMETHUECKHE OMNepaluud ¢ JACHCTBUTEIbHBIMU
1.7 guciamu. [IpuOnmxEHHbIC BRIYUCICHUS, IPABUIA OKPYTIICHHS, TPUKHUIKA U OI[EHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpaszoBanue BhIpaKEeHUH
1.9 KommiekcHbie yncna
2 YpaBHEHHs U HEPABEHCTBA
2.1 Ienbie u 1poOHO-paIOHATIbHBIE YPABHEHHS
2.2 HppauronanbHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHHs
24 [TokazarenbHble U JIorapupMUUIECKUE YPABHEHUSI
2.5 Ienbie u 1poOHO-palOHATIEHBIE HEPABEHCTBA
2.6 WppanroHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIE U TOrapruPMUUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpruecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctemsl IMHEWHBIX ypaBHEHUN. OnpenenuTenb MaTpHLIbl
3 OyHKIMH U TpaduKu
31 OyHKIMA, cnocodbl 3anaHus QyHkuuu. ['padux ynkunu. B3zaumHo oOparHble
' dbyskun. YétHeie u HeuéTHbIe pyHkuuu. [lepuoanueckue GpyHKIIUN
OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHwid (yHkuuu. Hymu ¢yHKImm.
39 [IpoMexXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (DyHKITUH.
' MakcumymMbl ¥ MUHUMYMBI (GyHKIMUA. HawmOosblnee u HanMeHbIllee 3HAUCHUE
(GYHKIIMHM HAa IPOMEXKYTKE
33 Crenennas (yHKOHS C HaTypaJdbHBIM M IIEJIBIM TOKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS 1-0U CTENEHU
3.4 Tpuronomerpuyeckue GYHKIMH, UX CBOWCTBA U TpauKu
3.5 [TokazarenbHas u gorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKH
3.6 Touku paspeiBa. AcuMnrtorsl rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,




HENPEPBIBHBIX HA OTPE3KE

3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEN
3.8 ApudmeTrnueckasi U reoMmeTpuueckas nporpeccuu. opmyia ciI0XKHBIX IPOIIEHTOB
4 Hayana marematnueckoro aHannsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoIHbIE IeMEHTAPHBIX (PYHKITHI
[Ipumenenre NPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxaenne HanOosblIero 1 HauMEHbIEro 3Ha4eHus: (yHKIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Materpan
5 MHoOXecTBa U JIOTUKa
5.1 MHoO»xecTBO, orepaluu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTh
6.3 KomOuHaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTU B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl U BEKTOPBI




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

VyeOHuk - 11

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Vuebuuk 11

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

bubmmoteka IIOK https://m.edsoo.ru/7f445516




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 42050279359779253213008452138721925187139459981
Bnageney CmupHoBa TaTbAHa AnekcaHapoBHa

OeicTevTened C 27.02.2025 no 27.02.2026



http://www.tcpdf.org

		2025-09-19T14:02:51+0500




