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MNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK Kak OOCCIEYMBACT BO3MOKHOCTh W3YUYCHUS IUCIHTUIAH
€CTECTBEHHO-HAYYHOW HAINpaBIECHHOCTH W MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIUICHHE, (HOPMUPYEMOE MPU U3yUYEHUU 00YHIAIOITUMUCS
MOHATUMHBIX OCHOB T'E€OMETPUH, MPU JOKA3aTEIbCTBE TEOPEM M IMOCTPOCHUU
IIEMTOYKH JIOTHYECKUX YTBEPKICHUN TIPH PEIICHIN TEOMETPHUIECKUX 3a/1a4, YMCHHE
BBIJIBUTaTh U OINPOBEPraThb THIOTE3bl HEMOCPEJICTBEHHO MCHOIB3YIOTCS MpHU
pElIeHUH 3a7]a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKHX 3aj1ay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — Pa3BUTHUE UHIUBUIYAIBHBIX CIIOCOOHOCTEHN 00yJaromuXcs NPy U3y4YEeHUH
reOMETpUU 4Yepe3 00eCleueHHEe BO3MOXKHOCTH MPUOOPETEHUS] U HUCIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUUECKUX 3HAHUM U JACHCTBUH, CIIeM(PUUHBIX T€OMETPHH,
¥ HEOOXOIMMBIX JIJIsI YCIEITHOTO MPodheCCHOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
WCIIOJIb30BaHUEM MATEeMaTHKH.

[IpuopuTeTHBIMM 3aJa4yaMU Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIUPSIONIMMU U YCHUIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBISIOTCS:

pacuIMpeHne MpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPHI U
dbopMHpoBaHUE OCO3HAHUS B3AMMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTypax Kak o
BOKHEUIITUX MAaTeMAaTHUYCCKUX MOJCIAX, IMO3BOJIAIONIMX OMHCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA, 3HAHUE MIOHATUIHOTO armapara 1o pa3iaeiy
«CtepeoMeTpus» y4eOHOT0 Kypca reOMETpHH;

dbopMHupoBaHHEe  yYMEHHS ~ BJIAJeTh  OCHOBHBIMH  TOHSTHUSIMA O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyT M YMEHHE WX TPHMCHSATh, YMCHHs JIOKa3bIBaTh TCOPEMbI M HAXOJHTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHrE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOJACISIX U B PEATHHOM
MHpE MHOTOTPAaHHWKHA WM Tejla BpalleHUs, KOHCTPYHPOBAaTh TE€OMETPHYCCKHUE
MOJECIIH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOI'O IMOCTPOCHUS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMHUpoBaHUE yMEHUS BIAAETh METOJAMHU J0KA3aTeNbCTB W aJITOPUTMOB
pelieHus, YMEHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHrs CTePEOMETPUYECKUX 3aJady W 3aJad C MPAKTUYECKUM COJIEPKAHUEM,
dbopMHupOoBaHWE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKAa3aTeIbCTB  IPHU
000CHOBaHUY MAaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JNEAYKTUBHBIX PacCy>KICHUM;



pa3BUTHE M COBEPIUCHCTBOBAHME WHTEJUIEKTYAJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX TMPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH OJYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi» B
10-11 «xmaccax sBimsroTcs:  «lIpsMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
(dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBKO 110
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpazoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaTaM ocBoeHuss DeaepanbHON padboueit
pOrpamMMbl, pacHpeleiaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIInecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHSAMH U HABBIKAMH ITOCJIEI0BATEIBHO U MOCTYNATENBHO, €
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOLUXCs, pACIIUPSAS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeclneyuTh yriayOneHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOIKEHUIO H3YYEHUsS] MaTeMaTHKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipoeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 knmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
[apajulelIbHble U CKpeluMBaroluecss npsmbie. [IpusHaku CKpelmumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B napayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
IleprieHIUKYJISIp YU HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JINHEWHBIN yTOJI IBYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune 1, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
IIyTM Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: N-yronbHas nupamuja, NpaBuiIbHas U yCEeUEHHAs
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPaBHIBHOW MNHPAMUIBL.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKASAP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajulelienunea, CUMMETPUS IPAaBWIBHBIX I[PU3M, CUMMETpPUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpAa 10 TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTUSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTeld. Tema BpalieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
iockocTh. Pa3BépTka nunmuapa u konyca. Cummerpust chepsl U mapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumnena M cienctsus u3 He€. OO0bEM mnpsiMOd U
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. OO0BEM 11apa U IIapoOBOTO
CErMEHTA.

KomOuHauuy Ten BpamieHuss U MHoOrorpaHHukoB. IIpu3ma, BmnMcaHHas B
WIMHApP, ONUCaHHAas oOKojo IwuHapa. llepeceuenune cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpalllCHUS.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KoopauHaT B mnpocTtpa”cTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: MapaulebHBIM MEpeHoc,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH pOCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

chOpPMHPOBAHHOCTh yMEHHS TNPUMEHSATh MAaTeMAaTHUYECKHEe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymedd mnpodeccur u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, 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 MATeMAaTHYCeCKUX 3HAHWK Ui pelIeHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATSILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXJy MNOHATUSAMH, (POopMyIUpOBaATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTHUBHOTO), BHICTPAUBATh ApPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB peIlEHUs, BEIOUpATh HanboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 0OBbEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

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

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AadaBaTb IIOSICHCHHA IIO XOI[y pCIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJI¢ OOCYXXJICHHS 3aJiaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAATH CBOHM CY)K)ICHI/IH C Cy)K)IGHI/ISIMI/I )IpyFI/IX y‘{aCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4H, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUIM, OOBSICHATh MPUUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIUBUIYATHHOU
paboThl MpU pelIeHUd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JeSATEeTbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JEUCTBHS C APYTUMHU YI€HAMU KOMaH/bl, OIEHUBATh KA4ECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYIHPOBAHHBIM  YYaCTHUKAMU
B3aMOJIENCTBHUS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss Hay4uTcs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSTUAMH CTEPEOMETPUU TIpU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPHU PEUICHUU
reOMETPUUYECKUX 3a/1a4;

e KIAcCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIVIAaMH B
IPOCTPAHCTBE: MEXKAY MPSAMBIMM B IPOCTPAHCTBE, MEXAY MpSIMOW U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBINOIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIIEHUWA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIIMEe NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh pealbHBIC CUTYAIlMH, MPUMEHSITh W3YYCHHBIC TIOHATHS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pemiarh MpPakTUYECKHe 3aJauu,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IWJIWHIAPUYECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYICHHS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUIECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSAMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJl BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUSI KOHYca (MapauieNbHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHATh TeOMEeTpUuueckre (aKThl IS PEIICHHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBAa B TMPOIECCE IMOWUCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auyM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJINYUH,;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3aumMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIEYJIFIpHOCTI) MPSIMBIX U o5
TUTIOCKOCTEH B MMPOCTPAHCTBE
5 VYTibl 1 paccTosTHUA 16 1
6 MHororpaHHuKu 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHanuTH4eckas reoMeTpus 15 1
5 [ToBTOpEHME, 0606H_ICHIfe u 15 1
crCcTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
Temna BpameHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEeHuEe, 06001IeHNE 1 17 5
CUCTeMaTH3alus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha PUCYHKE
IJIOCKOCTH, MapalieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHMS Ha
PUCYHKE IJIOCKOCTH,
nmapalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IIEPECEKAOIINECS
npsMasi U MIOCKOCTh;
ITOJIYITPOCTPAHCTBO

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEPECEKAOIIUECS
npsiMasi U IIOCKOCTh;
MTOJIYITPOCTPAHCTBO
MHororpaHHuKH, U300paKEHUE
MIPOCTEUIIINX

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/FOIMGVRWHE

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

https://m.edsoo.ru/7KZVSHHVO

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOUINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX 00HEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUHU U
TIEPBBIE CIIEICTBUS U3 HUX

AXCHOMBI CTCPpCOMECTPUU U
ICPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHust IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXIJXEDYR

10

11

N3oOpakenue ceueHunit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0pakenue
[IepeceyeHNs MOTYyYEHHBIX
mIockocTeil. PackpammBanne
MOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N3o6paxeHune cedeHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE TPOXOAAT Yepe3 UxX
pé6pa. Nzobpaxenue
MEPECCUCHU A MOJTYUCHHBIX

https://m.edsoo.ru/EVUE9AZ7J

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0CKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEUEHUI
pa3HbBIMU LIBETaMHU

12

13

N3o0paxenune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3obpaxkeHue
MEPECeUCHUS MOTyUYCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CCUCHUI
Pa3HBIMH [IBETaMU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOPbIE MTPOXOASAT Yepe3 Ux
pé6pa. N3o0pakeHue
nepeceyeHus MoayYeHHBIX
mI0cKkocTei. PackpammBanne
MMOCTPOEHHBIX CEUCHUM
pa3HbIMU LIBETaMU

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

15

16

Meron cnenoB Ui TOCTPOCHUS
CEUEeHUU

Meton cienoB Uit IOCTPOEHUS
ceueHuil. CBoiicTBa
[IEPECCYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Meron cnenoB s OCTPOEHUS
ceueHuii. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

18

19

20

21

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

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

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

[Toctpoenue ceueHui B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEkKEH 1 3aIKch
I1aroB MOCTPOCHUS

[ToBTOpEHME INIAHUMETPUU:
Teopema o nponopuOHaIbHBIX
otpeskax. [logobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/HFW6370DR

https://m.edsoo.ru/L62FFLCBW

https://m.edso0.ru/JIAQIJNZCX

https://m.edso0.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuers! B
CEUEHUSX Ha BBIHOCHBIX
yeprexax. Mcropust pazButus
IUIAHUMETPUH U CTEPEOMETPUN

https://m.edso0.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KonrtponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

https://m.edsoo.ru/EBLE09SZ1

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Ipu3Haky CKpemMBarOIIUXCS
npsambix. [Tapannenbubie
MpsiMbIE B IPOCTPAHCTBE

https://m.edso0.ru/TYO90QBHKY

25

26

27

28

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napasieIbHON JaHHOW MPSMOH,
MPOXOASAIICH uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKallen
Ha JJaHHOM mpsimoit. JlemMma o
MePECEUCHUH MapalIeIbHBIX
MPSIMBIX TTOCKOCTHIO

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsAMbIX. Teopema o
CKpCHIUBAIOIHNXCA ITPAMBIX

[TapamensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIEJIbHOTO
IIPOCKTUPOBAHUS.
N306paxenue pa3HbIx Guryp B
NapajuIeIbHON IPOEKIINU

LenTpanbHas npoekius. Yo
C COHAIIPaBJICHHBIMU

https://m.edsoo.ru/CYUQMU9K?9

https://m.edsoo.ru/TRPMZB3MZ

https://m.eds00.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAGSHI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

CTOpPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

https://m.edso0.ru/7W31COFG6

30

[TonsTHs: MapajIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[IapaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[1apaJUIEIbHOCTH IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHUEC U JOKAa3aTCJIbCTBO,
CBSA3aHHBIE C [1APAJLIEIBHOCTHIO
MPSMBIX U IIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOAAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha 4epTekKe U
[apajuIeIbHOTO APYTron
psAMOH. Pac4€r oTHOIIEHU I

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas npoekuus,
MMPUMCEHCHUC IJId TOCTPOCHUA
cedeHuit kyda u
napauienenunena. CpoicTsa
napajuleJIenune1a u Ipu3Mbl

https://m.eds00.ru/930T7FLSK



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

34

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3Haky napaieIbHOCTH
JIBYX TIJIOCKOCTEH

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TAHHOU
IIJIOCKOCTH U CIIEICTBUS U3 HEE

https://m.edsoo.ru/2WG4W4XNO

36

CaoiicTBa napamienbHbIX
TUTOCKOCTEH: 0 MapauieIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPU
[epeceueHu’ IBYX
napaiesIbHbIX MIOCKOCTEeH
TpeTbhel

https://m.edso00.ru/3KIKV3ROG

37

38

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKJIFOYEHHBIX MEXKIY
napajieIbHbIMU TIOCKOCTSIMH;
0 IIepeCeYCHUN IIPSIMOM C
IBYMSI TIapaJIeTbHBIMHU
TUTOCKOCTSIMHU

IToBTOpEeHuE: TEOpEMa
[Tudaropa Ha mIOCKOCTH

https://m.edsoo.ru/QLA4PYRAT

https://m.edso0.ru/9VJZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaJulesenumesaa

https://m.edsoo.ru/HYNIQ7850Q



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

41

Brrunciienue 1iMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuieJenumnene

https://m.edsoo.ru/FZBZVVPOEC

42

[lepnieHIUKyYIAPHOCTD NPAMOU
u mnockoctu. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPSAIMOM
U IUIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

43

[lepneHMKyIAPHOCTD NPAMON
u mockoctu. [Ipnu3nak
MEPIEHUKYISIPHOCTH IIPSAMOM
U IJIOCKOCTH

https://m.edso0.ru/K38BG31ZH

44

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K
IIJIOCKOCTH

https://m.edsoo.ru/\WF3MTS4E5

45

46

47

48

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM
HpSIMI)Ie B MHOFOFpaHHI/IKaX

IInockoctu n
MepIEHIUKYIISIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

[lepnieHuKynAp U HAKIOHHAS.
IlocTpoenue nepneHaukyspa
13 TOYKH Ha MPSIMYIO
[lepnieHiuKynsIp M HAKJIOHHAS.
ITocTpoenue neprneHukyspa
13 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1VI9AWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepIeHIuKYIIApax (Ipsmas 1
oOparHas)

https://m.edsoo.ru/IPCG564WN

51

52

53

Yron mexny
CKPEIIUBAIOIIUMHUCS TPSIMBIMU

[Touck neprneHuKyIspHBIX
MPSIMBIX C TIOMOIIBIO
MePIEeHIUKYISPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

https://m.edsoo.ru/K4EHQ3E9E

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

54

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

https://m.edsoo.ru/T50FUDOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[InockocTn cummeTpuil B
MHOT'OrpaHHUKax

https://m.edsoo.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJIBHLIe MHOTI'OIpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

61

[IpaBuiIbHBIE MHOTOTPaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

Crnioco0sI OMyCTUTH
MEePIEHIUKYIISIPbl: CHMMETPUS,
CABUT TOYKH I10 NapaJIIeIbHOU
IpsAMOI

CaBur no HenapauieIbHOU
IIPSIMOM, U3MEHEHHE
paccTosHuI

https://m.edsoo.ru/TJISUOWZTH

https://m.edsoo.ru/DHFUCBWO6

https://m.edsoo.ru/9OANVFE9E

62

KonTponbnas padota
"B3aumHoe pacnonoxenue
IPSIMBIX U IIJIOCKOCTEN B
nmpocrpaHcTae”

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: yrom Mexay
IMpsAMBIMHA HaA ITJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

https://m.edso0.ru/SKORHWDFQ

64

[ToBTOpEHME: yrom Mexay
CKpCHIUBAOIIUMHUCSA ITPAMBIMU
B IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIUHCIICHHS YTJIa MEXTY
MPSIMBIMUA B MHOTOTpPaHHHKaX

https://m.edso00.ru/3U40237CK

66

JIByrpansbiii yroa. CBoicTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo.ru/8H4CYFABO

67

68

69

70

71

[TepnenqukynspHbIC
miockoctd. CBOMCTBA B3aUMHO
HGpHGHIII/IKy,H?IpHI)IX
IIOCKOCTEH

[Tpu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepECEUECHUS ABYX IUIOCKOCTEN
NEPIEHIUKYJISPHBIX TPEThel
IJIOCKOCTH

IIpssMoyTONBHBIM
napaiesienunen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuiesIienuneaa

Teopema o0 nuaroHaIu
MPSIMOYTOJIBHOTO
napajuiesienunes1a u ciecTBUe
n3 Heé

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBA3aHHBIE CO B3aNMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U
TUTOCKOCTH

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQA43F

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/EST10AD6I

https://m.edsoo.ru/4ATBYU36HZ



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

72

IToBTOpEHuUeE:
CKPEILMBAIOIINECS IPSIMBIE,
IapajulelIbHbIE IIJIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX

https://m.edso00.ru/TL947D6WK

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX,
paccTosiHuEe MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTHIX CUTYAIUSIX

PaccrostHuEe OT TOYKH 1O

INIOCKOCTH, PACCTOSAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/YFWZTOREN

https://m.edsoo.ru/MWV5GN48EIM

75

Beruucnenue paccrosHun
MEXKIy CKPEIUBAOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEePIEHUKYIISPHON IIJIOCKOCTH

https://m.edsoo.ru/SW9VIIHMD

76

Tpéxrpannsiii yrou,
HEPaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB
JUIsL TPEXTPAHHOTO yriia

https://m.edso0.ru/3SAXGHNLQ4J

77

78

DneMeHTHI chepuyecKoit
T€OMETPHH: TeOC3NUECKUE
JUHUY Ha 3emiie

KonrtponbHast padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/AIRTWZ59YU



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU

CucreMaTusaiis 3HaHUH

79 "MHOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/VVC3UOAK3B
3J€MEHTHI"

80 Hipaniza. Buztst mpasis. 1 https://m.eds00.ru/J3R0247EQ
[IpaBunbHas nupamua

81 Hpuswa. IpsMas 1 HakTOHKas 1 https://m.edsoo.ru/JNDHOO8EQ
npusmsl. [IpaBunbHas npusma
[Tpsimoii nmapamienenunern,

82 MPSIMOYTOJIbHBIN 1 https://m.eds00.ru/L8803LZGS
napaiesnenunes, Kyo

83 DBIYICILIC MHOTOFPAHHIKH. 1 https://m.eds00.ru/BATOMDULD
Teopema Ditnepa
BbInmykiible MHOTOTpaHHUKH.

84 Teopema Siiuepa. lpasibibie 1 https://m.edso0.ru/QOMX9GALS
Y TIOJTyTIpaBUIIbHBIC
MHOTOTPaHHUKH

85 Konrponsuas pabora 1 https://m.edsoo.ru/3N52B3TEM
"MHororpanHuku"

86 Homsrie pexropa Ha 1 https://m.edsoo.ru/LRBSE3B09
IUIOCKOCTH M B IPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo0.ru/MNTSX2XL 8

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBwiio mapamienenuena 1 https://m.eds00.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/MJUH128L R
Paznoxenne BexkTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JISKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOM TJTIOCKOCTH

92 CkansipHoe pou3BeieHne 1 https://m.edsoo.ruJZ46VVNC71



https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71

Beruucnenue yria Mexay

93 1 https://m.edsoo.ru/IlU5196 UQP
BEKTOPAMH B IIPOCTPAHCTBE
H N

94 POCTCHIIIE 3a1atH ¢ 1 https://m.edso0.ru/FIXV79T8B
BEKTOpaMHU
n N

95 POCTCHILIE 3aIatu ¢ 1 https://m.edsoo.ru/JCWURNGO01
BEKTOpPaMH
H N

96 POCTEHIINE 3aAaH © 1 hitps://m.eds00.ru/BEHWOELKS
BEKTOPaMH
I N

97 POCTCHIIIIE 3aIatu ¢ 1 https://m.edso0.ru/P3W8WZZSY
BEKTOpaMHU

000

98 060 HvleHHe 1 crcTeMatisanit 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUN
00600

99 ODTICHHC 1 CHETEMATHSALIA 1 https://m.eds00.ru/XXBTFPSWL
3HAaHUU

100 WroroBas koHTpoJsibHas paboTa https://m.edsoo.ru/SFGPDWNKO

101 HToroBas KOHTpoJIbHAs paboTa https://m.eds00.ru/X3ZG8A6SO

102 O6O6HUIGHH€ 11 CHCTeMaTH3aIHA 1 https://m.eds00.ru/931AWXEK1
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoapusie  Ipakruteckue u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI

IToBTOpEHME TEMBI

1 "Koopaunatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B IPOCTpaHcTBE"
IToBTOpEHME TEMBI

2 "CKaJIIpHOE MTPOU3BEICHUC 1 https://m.edso0.ru/M6JO60NJ7
BEKTOpOB"
[ToBTOpEHHE TEMBI

3 "BbruncieHue yria Mexy 1 https://m.edso00.ru/55KY41LVG
BEKTOPAaMH B IIpocTpaHcTBe"
[ToBTOpEHME TEMBI

4 "VpaBHEHHE IPSMOH, 1 https://m.edsoo.ru/U20HPUS6W
MPOXO/SIIEH yepe3 ABE TOUKH"
YpaBHEHHE IOCKOCTH,

5 HOpMaJlb, ypaBHEHUE 1 https://m.edsoo.ru/VYIH8TERW
IUIOCKOCTH B OTPE3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMaJlb, YpaBHEHUE 1 https://m.eds00.ru/541910WGX
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npou3sBeneHne 1 https://m.edsoo.ru/NTYOG2APM

8 HHHefI HPIC HEPABCHCTRA, 1 https://m.edso0.ru/54EQ7JQ8E
JUHENHOE MPOrPaMMHUPOBAHNE

9 Jlieiiiibe HepaBeHCTE, 1 https://m.edsoo.ru/VPKWBB4AA

JMHENHOE NPOrPaMMHUPOBAHHE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y NpsiMbIMH
B MHOTOTpaHHUKAX

https://m.edsoo.ru/KHJ20M3PV

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOI'PaHHHKAX

https://m.edsoo.ru/DDXUUAIA5S

12

13

14

dopMyna paccTosIHUA OT
TOYKH OO IINIOCKOCTHU B
KOOpauHaTax

Haxoxnenue pacctosiHuil ot
TOYKH JI0 JIOCKOCTH B KyOe
Haxoxaenue pacctosiHuil ot

TOYKH /10 IJIOCKOCTH B
NpaBUIBHON MupaMue

https://m.edsoo.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbHnas padbora
"Ananutuyeckas reomeTpus”

https://m.edso0.ru/SNGI1GHFM

16

17

CeueHus MHOT'OT'PaHHUKOB!
CTaHJAPTHBIC MHOTOT'PAHHUKHN

CeueHus MHOT'OT'PaHHUKOB!
METO CJICO0B

https://m.edso0.ru/219603NHQ

https://m.edso00.ru/52XG02J5B

18

CG'—IGHI/ISI MHOFOFpaHHI/IKOBZ
CTaH,I[apTHI)IC IIJIOCKOCTH,
MepeCceueHUs MPSIMBIX U
MJIOCKOCTEM

https://m.eds00.ru/CUP7TCPXQ

19

[TapannenbHble psMbIE U
IUIOCKOCTH: NapaJulebHbIE
CE€UCHUA

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: pacuéT
OTHOLLEHUN

https://m.edso0.ru/O71ROIJFI

21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPCIIUBAOIIMUMHUCA ITPAMBIMU

https://m.edsoo.ru/26EPTM74A

22

[lepnieHauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAHJIAPTHBIE ITAPbI
NEePIEHAUKYIISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOIPAHHUKOB

https://m.edsoo.ru/YQUVTEVZX

23

24

25

26

[TepnieniuKyNIsIpHbBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
HEepIEeHIUKYIIspax
[lepnienauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUINH
B MHOTOTpaHHHMKaX

[ToBTOpEHME: MIoIaau
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAieH, COOOpaxKeHus
noao0us

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAAEH, COOOpaXeHus
moa00ust

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

https://m.edso0.ru/FDRZ0O9G4X

https://m.edso0.ru/1ZYRNNIKV

27

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI
JUIS TUTOILAIeH, COOOpaXeHus
noao0us

https://m.edsoo.ru/HWHVENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

ITmomanu ceuenumit
MHOTOI'PAaHHUKOB: TIJIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

https://m.edsoo.ru/X2HRM9HD4

29

ITmomanu ceuenmit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100MsI

https://m.edsoo.ru/8H4ELY9N6

30

KontponsHas pabora
"IToBTOpEHue:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUW1IWWV1

31

32

33

34

35

O0BéMm Tena. O0BeM
IPSIMOYTOJIBHOTO
napaJiesienumea

3anaum 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TPUCEKIIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO
napaienenuneaa
[Ipuxnaanele 3agauu,
CBSI3aHHBIE C BBIUMCIICHUEM
00BEMa IPSMOYTOJIBHOTO
napaJenenuneaa

O0BEM MPSAMOI TPU3MBI

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G

https://m.edso0.ru/8AILOYHYJ



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpuyeckue 3aj1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB TIPSAMOIA TTPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE C 00BEMOM MPsIMON
IPU3MBI

https://m.edsoo.ru/QlY C4F8I1U

38

39

40

Brruncnenne 06bEMOB Tell ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. OObEM HaKIIOHHON
MIPU3MBI

Brruucienue o0bEMOB Te €

IIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nupamMuIsl

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHuEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJILCMKS8N

https://m.edsoo.ru/AL3PODC9E

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

https://m.edso00.ru/SGOOAJRNY

42

CrepeomeTpuyiecKue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOM MPU3MBI

https://m.edsoo.ru/7TRSRHWOQO7

43

44

CrepeomeTrpuueckue 3a1a4u,
CBsA3aHHBIE ¢ 00BEMaMU
MTAPaMUJIBI

[Ipuknanneie 3aga4u Mo TeEME

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.edso0.ru/SF480DTS6

https://m.eds00.ru/9SF6OYYVX



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

45

[IpuxitagHblie 3ana4m 10 TeEMe
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM TTUPaAMUJIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00bEMOB.
Berunicnenue paccTosHus 10
IVIOCKOCTH

https://m.edsoo.ru/I39CX03CP

47

48

49

Kontponbnas padora "O0bEM
MHOTOTrpaHHHKaA"

[umuuapuaeckas
MOBEPXHOCTh, 00pa3yrolue
AJTUHIPUYECKON
MMOBEPXHOCTH

Hunuuap. [psamoii kpyroBoi
muHp. [Tnomans
MOBEPXHOCTU LUITUHIPA

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVWA4KY55

50

Konnueckas noBEpXHOCTb,
00pa3yrolne KOHHIeCKOM
nosepxHoctu. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

52

53

CeueHue KOHYca MI0CKOCTBIO,
MapajuieIbHOM MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBI KOHYC.
N306paskenne KOHYCOB U
YCEUYEHHBIX KOHYCOB

ITnomanes 00xK0BOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/EOVSHALSL

https://m.edso0.ru/9VKWVDCTE

https://m.edsoo.ru/AWKB9E4ANE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE

54

TTnomwans 00x0BOI
MOBEPXHOCTH M MOJHOM
MOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, IOCTPOCHUEM
CCUCHHI NMIMHPA, KOHYCa

https://m.edso0.ru/QZVH5EXL9

56

CrepeomeTpHruecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYHUCJICHUC, TIOCTPOCHUEM
CEUYEHU [UIMHIpPA, KOHyCca

https://m.edsoo.ru/AKF6PW62W

57

58

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

HpI/IKJ'IaI[HBIe 3aJa4u,
CBA3aHHBIC C TUJIIMHAPOM

https://m.edsoo0.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
chepsl mIockocTei0. Bua u
n300paxkeHue mapa

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
cepsl TNIOCKOCThI0. By u
n300paxeHue mapa

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFSNB5ZS0

https://m.edso0.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

Cummetpus cdepsl 1 mapa

https://m.edso0.ru/6E6GX0YJS



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS

64

65

66

67

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

[Tpuknanuele 3anauu,
CBsI3aHHBIE CO cpepoil U
1apoOM

[ToBTOpEHUE: OKPYKHOCTH HA
IUIOCKOCTH, BBIYMCIIEHUS B
OKPYXHOCTH, CTaHJapTHBIE
noao0us

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]

https://m.edsoo.ru/EJ20DAVEJ]

68

Paznmuunble koMOMHAIINN TET
BpAILIEHUS] U MHOTOTPAHHUKOB

https://m.edso0.ru/LE7933LXX

69

70

3agaun o teme "Tena u
MTOBEPXHOCTH BpanieHus"
3amaun no Teme "Tena u
MOBEPXHOCTHU BpamieHus"

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

71

KonTponbhas pabota "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edso0.ru/33W222M63



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63

72

O0béMm unuHIpa. Teopema 06
00bEME MPSIMOTO IHIHHIPA

https://m.edso0.ru/1ZN2S6ZMO

73

74

75

Brrunciienue 006EMOB TEI C
MTOMOUIBIO ONPENECIIEHHOTO
unterpana. O0bEM KoHyca
[Lnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeoMeTprYeCcKUe 3a/1a4H,
CBsI3aHHBIE C BBIYHUCIEHUEM
00BEMOB LIMITUH/IPA, KOHYCA

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

76

[IpukitagHble 3ana4m Mo TeMe
"OOBEMBI U TIONIAAN
MoBEpXHOCTEM Ten"

https://m.edso0.ru/QXEA9GPVB

77

O0béM 11apa U LapoBOro
cekropa. Teopema 00 00bEME
mapa. [Tnomans chepsr.
CrepeomeTpuyiecKkue 3a1aum,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 111apa, MAaPOBOTO
CerMEHTa U IapOBOIr0 CEKTOpa

https://m.edsoo.ru/\VV6ONBVZX

78

79

IIpuknagHeie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I1apa U TIIOIIAIBI0
cdepsl. COOTHOIIECHUS MEXKTY
TUTOMIA/IIMU TTOBEPXHOCTEN U
00bEMaMH MOTOOHBIX TEI
IToxoOuble Tena B

npocTtpaHncTBe. M3MeHnenue
00Béma mpu o100uu.

https://m.edsoo.ru/EZHIGRUEJ]

https://m.edso0.ru/H24188MKQ



https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

CrepeomeTpuyiecKkue 3aj1auu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB TeN U IIoLIAAeH
MMOBEPXHOCTEH

80

KontponsHas pabora
"Ilnomaam mOBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edso0.ru/73UODGNYR

81

JBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO uryp. O6mue
CBOICTBA JBHKCHUI

https://m.edsoo.ru/RXJ4AYWG6NA

82

Bunasl nBmxkeHui:
IapaJuIeIbHBIN MIEPEHOC,
LEHTpajIbHasi CUMMETpPHS,
3epKajibHasi CUMMETpHUS,
IIOBOPOT BOKPYT IIPSIMOiL

https://m.edsoo.ru/ZSUA77NTX

83

84

[TpeoOpa3zoBanus moaoous.
[Ipsmas u cdhepa Ditnepa
['eomeTpuueckue 3aaun Ha
NPUMEHEHHE JABHKEHUS

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

KonTponbHas pabora
"BekTops! B mpocTpaHcTBe"

https://m.edsoo.ru/4F52B11KK

86

Ob6o6maroee nosropenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alys 3HAHUI:
"ITapanienbHOCTh MPSAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/AIHVB2NZH9



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

87

88

89

90

91

92

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTu3allus 3HaHU:
"BekTopsbl B npocTpaHcTse"

Ob6o6marommee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"BekTopsbl B npocTpaHcTBe"

Ob6o6maromee mosropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"O6beM MHOTOTpaHHUKA"

O6o06matomiee moBTopenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—11 kiaccos,
cucTeMaTH3alys 3HaHWH:
"O6beM MHOTOrpaHHuKa"

O6o06matomiee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"Ilno1maam noBEpXHOCTU U
00BEMBI KpYTJIIBIX TEN"
Ob6o6maromee nosropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3SNIJOLN63

https://m.edso0.ru/B85S7VDTC

https://m.edso0.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

cucTeMaTu3alus 3HaHuH
"[Lomaau moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

93
94

Wrorosas KoHTpOJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

https://m.edsoo.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3auurs 3HaHU

https://m.edsoo.ru/UI126CB4XL

96

Hcropus passurus
CTEpPEOMETPHH KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHBIX
HHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

https://m.edsoo.ru/IESALO6B5

97

Hcropus passurus
CTEpPEOMETPHH KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHEBIX
HWHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

https://m.edsoo.ru/8ZKNMYFO03

98

Hcropus passurus
CTEpPEOMETPHM KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHEBIX
HWHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

https://m.edso00.ru/41X3XKQOG

99

Hcropus pazButus
CTEpPEOMETPHM KaK HAYKH U €€
POJb B pa3BUTHH COBPEMEHHEBIX
HWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

https://m.edsoo.ru/4APGHOJY AH



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

100

101

102

Hcropus pazsurus
CTEpEOMETPUH KaK HAYKHU U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

Hcropus pazsurus
CTEpEOMETPUH KaK HAYKHU U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M

Hcropus pazsurus
CTEpEOMETPUH KaK HAyKH U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT MM

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

https://m.eds00.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeMeTHBIE Pe3yIbTAThI 0CBOEHHSI OCHOBHOM
NnpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMH: TOYKA, PSIMasi, INIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH H CIEICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: TAPAJUICTBHOCTh W TEPHEHIUKYIIPHOCTD
' OPSMBIX U IIOCKOCTEH
24 KrnaccuduuupoBars B3auMHOE PACIONIOKEHHE MPSIMBIX U IIOCKOCTEW B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMH: ABYTPAHHBIN YTOJI, TPAaHH IBYTPAaHHOTO YIJIa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIJia, rpajlycHast
Mepa JIBYTPaHHOTO yriia
76 OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKJIBII
' MHOTOTPaHHHK, JIEMEHTh MHOI'OIPAHHUKA, IPABUIIbHBI MHOTOTPAHHUK
77 PacriosHaBaTh OCHOBHBIE BHbl MHOTOTPAaHHHKOB (MUpamMuia, MPH3Ma,
' NPSIMOYTOJIBHBIN TapauIeIenuIea, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass OCHOBaHUS  JUIS
78 KIaccupuKanuu  (BBIMYKJIBIE WM HEBBINYKIbIE  MHOTOTPAaHHUKH,
' NpaBUWIbHBIE MHOTOTPaHHUKH, TPSMBIE W  HAKJIOHHBIE MPU3MBI,
napasuIeIenuIebl )
79 OnepupoBaTh TOHSATHSIMH: CeKymast TIOCKOCTb, CeueHHe
' MHOTOTPaHHHKOB
210 OOBSCHATH,  TPUHLUMBI  TOCTPOCHHS  CEUCHHH  MHOTOTPaHHHKOB,
' UCIIOJIB3Ys METOJI CIIENOB
CtpouTh ce4eHHs] MHOTOTPAaHHHUKOB METOJIOM CJIEJOB, BBITIOIHSATH
7.11 (BBIHOCHBIE) TIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3iam
WIN aJTOPUTMaM, MPHUMEHSSI W3BECTHBIC aHAJMTUYECKUE METOMABI INPH
7.12 pPCUICHUH CTAaHAApTHBIX MaTeMaTHYECKHX 3a/lad Ha BBIYHCICHUE
PacCTOSIHUN MEXAY ABYMS TOYKAMH, OT TOYKH JO MPSIMOM, OT TOYKHUJIO
TUIOCKOCTH, MEX/Y CKPEIIUBAFOIIIMUCS MPSIMBIMU
713 Pemats 3amaun Ha HaXOXKJICHWE TEOMETPUUYECKUX BEIUYMH IO 00pasnam

HJIN aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCTOAbI IIpH




pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPSAMBIMH, MCKIY HpHMOﬁ Hn IINIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOT'OIPAHHUKOB
715 OnepupoBaTh MOHSATHSIMU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CHMMETPUU (DUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYI0 Ha
YyepTekax U pUCyHKAX
[TpumensTh reomeTpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3a/1a4y, MOPEIIONArawiliuX HECKOJIbKO IIaroB pEIICHMs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme
718 [IpumensATh mpocTeWlne MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CHCTEMBI TP PEUICHUN CTEPEOMETPUUCCKUX 3a]1a4
719 [IpuBOoAUTE MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKW3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh NOTyYEeHHbIE 3HAHUS HA MTPAKTUKE: aHATU3UPOBATh peabHbIC
CUTyallMU U TPUMEHSATh U3YUECHHbIE TTOHIATHS B IIPOLIECCE MTOMCKA PEILICHUS
MaTeMaTH4ecku  cHOpPMYIHPOBAaHHOW  MPOOJIEMBbI,  MOJIEIHUPOBATH
7.20 peanbHble CUTYyallMM HA $I3bIKE T€OMETPHUM, UCCIENIOBATH MOCTPOEHHBIE
MO/ICJIU C UCTIOJIb30BAHNEM I'eOMETPUUECKUX TTOHITHI U TEOpeM, anmapara
anreOphl, pemarh MPAKTUYECKHUE 3aJlaud, CBSI3aHHBIE C HAXO0XKJICHHEM
T€OMETPUUYECKHUX BEIMYNH
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTeIbLHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yjabTara
6 ['eomerpust
OnepupoBaTh MOHATUSAMU: WIHHIPHYECKAs MOBEPXHOCTh, 00pa3yIOIIHe
6.1 UUAJTUHAPUYECKOW MOBEPXHOCTH, LHMJIMHJP, KOHHMYECKas IOBEPXHOCTD,
' oOpa3yiolne  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IHJIMHADP, KOHYC, chepa u map)
6.3 OOBSCHATH CIIOCOOBI TTOJTYUYCHHS TEJT BpaIlCHUS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MITOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIApOBOW CJIOW, OCHOBAaHWE IIAPOBOIO CJIOSA, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP

6.6

6.7

6.8

Bbrancnsate 00BEMBI W TUIOMIATU TOBEPXHOCTEH TEN BpAIICHHS,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIAISIMH ITOBEPXHOCTEH U 00BEMaMHu
IMOAOOHBIX TEN

6.9

N300paxarh u3yyaemble (UTYypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumensTh reomeTpuueckue (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aaa4, IPEAnoJaratommux HECKOJbBKO MIaroB pemiceHusd, CCJIN YCIOBUSA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATh, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHSITL IMMpaBUJIO MTapaJuICJICITUIICAA ITPHU CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPAa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
yYroJ  MEXIy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIECHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/1y BEKTOpaMHU, CKaJspHOE MPOU3BEICHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTGﬁHIH@ TCOMETPHUICCKUEC 3ala4r HAa MPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemiate 3amaud Ha [OKa3aTEIhCTBO MAaTEMAaTHUYECKHUX OTHOIICHHH M
HaXO0XICHUC I'COMECTPUICCKUX BCIUYHUH I10 06pa3uaM WM aJirOpuTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pPEIICHUHA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIINe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 3aa4

6.22

6.23

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealbHbIE CUTYyallMH Ha SI3bIKE T€OMETPHUM, UCCIEN0BATh MMOCTPOCHHbBIC
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIE C HAXOXKICHHEM
T€OMETPUUYECKUX BEITUYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

7.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus
OcCHOBHBIE TMOHATHS CTepeoMeTpuu. Touka, INpsMas, IIOCKOCTb, HPOCTPAHCTBO.

ITonsarue 006 akCMOMATHYECKOM IMOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI CTECPEOMETPHU
U CICACTBUA U3 HUX

1.2

7.3

B3aumHoe pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKarolLIUecs,
napajuleJibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh  OpSIMBIX U
IJIOCKOCTEl B  MPOCTPAHCTBE: MapajUlesibHbIE MpsIMbIE B  MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh NPSAIMOM M IUIOCKOCTU. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJd MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocrelimme mpocTpaHCTBEHHBIE (UTYPHI HA IJIOCKOCTH: TETPAdp,
KyO, apajuiesienunes, HoCTPOeHUEe CeUeHU

[lepnieHIUKYIAPHOCTE TPSAMOM M IIOCKOCTH: IEPHEHAUKYISPHBIE IpPsAMbIE B
IIPOCTPAHCTBE, NPSMBIE NTapAJIJIEIIbHBIE U NIEPIIEHAUKYIIAPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYIISPHOCTHU MIPSAMOM U IUIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHAUKYIISIPHON
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXKY MPSAMOMN U INIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, JMHENHBIN YroJl IBYIpaHHOrO yriia. [lepreHiuKyisp u HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MJIOCKOCTH, MPOEKIMsI (PUTYPBI HA
IIJIOCKOCTH. [IepreHIMKyYyIApHOCTH IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mockocTeil. Teopema o TpEX MepreHUKYIApax

7.4

[loHsiTHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTBI MHOTIOI'DAHHMKA, BBIMYKJIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHMKM, DPa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
Mpu3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs MPU3MBI, OOKOBasl U
TMIOJIHAs MMOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN Napajuieaenunes
U ero coucrtsa. Ilupamuaa: N-yroynbHas nupaMuja, rpaHd U OCHOBAHUE NTUPAMUBL,
O0KOBasi U IMOJIHAS MOBEPXHOCTh MHUPAMM[BI, MIPABUIbHAS U yCEUEHHAs NMUpaMUIA.
OnemMeHThl TpuU3Mbl W nUpaMuibl. [IpaBWIIbHBIE MHOTOTPAHHHUKH: IIOHSATHE
[IPAaBUJIBHOIO MHOTOTPaHHUKA, IIPaBWIbHAs IIpU3Ma M I[paBWIbHAsA IHUpaMUIA,
MpaBWJIbHAS TPEyrojibHas NMUpaMua U MpaBUWIbHBIN TeTpasap, ky0. [IpencraBienue
O MPaBHJIBHBIX MHOTIOTPaHHUKAX: OKTa’ap, AOJEKa’dp M Hkocadapyrue CedeHus
MIPU3MBI U TUPaMUbI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, IPSMOH, MIIOCKOCTH.
OneMeHThl CHUMMETPUM B  IUpaMMJaxX, Hapajulelenunenax, IMpaBHIbHBIX
MHOI'OIPaHHHUKAX

7.6

Bbruuciienue 31eMEHTOB MHOTOTpaHHHMKOB: pEOpa, nuaroHanu, yriuel. I[lnomansb
OOKOBOW TMOBEPXHOCTH W TIOJHOW TMOBEPXHOCTU NPSAMOM TNPU3MBI, IUIOMAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWIBHOM NHMpaMuzbl, TeOpemMa O IUIOIIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

HpOBepﬂeM bIii 2JIEMEHT coaeprkaHus

I'eomeTpus

6.1

Hunuaapudeckas MOBEPXHOCTD, 00pa3yOIINe MIIHHIPUISCKON MOBEPXHOCTH, OCh
WIAHIPAYECKONH TOBEpXHOCTH. [IMIuHApP: OCHOBaHUS W OOKOBAas MOBEPXHOCTH,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckass TOBEpXHOCTh, 0Opa3yrolye KOHHYECKOH TOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM noBepxHOcTU. KoHyC: oCHOBaHME M BeplluHa, 00pa3yromas
1 OCb, IUTOIIA/1b OOKOBOM M TTOJIHOM MMOBEPXHOCTU. Y CEUEHHBINA KOHYC: 00pa3yrolne
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

6.4

Cdepa u map: HeHTp, paauyc, 1uaMeTp, Iouaap MoBepxXHocTH cheprl. Bzaumuoe
pacnosoxeHue cepbl U INIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, miomnaib

cdepbl
N300pakeHue Tes BpallleHHs Ha MII0CKOCTH. Pa3BEépTka HuInHApa U KOHyca

6.5

KoMOuHanuu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTIOTpaHHUK, ONUCAHHBIN
okoJ1o cdepsl, chepa, BMCaHHAST B MHOTOTPAHHUK, WM TEJIO BPAILICHUS

6.6

6.7

6.8

[Tonsitue 06 oO0bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajuiesienumnena M cieAactBus u3 He€. OO0bEM mWIMHApA,
konyca. O0bEM 1mapa u mionaab chepobl
[Tomobupie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXIy  IUIOMIAISIMU
MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET

Ceuenust nunuHApa (MapasieNbHO U MEPHEHAMKYISIPHO OCH), CEYEHHsS KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BepIIMHY), CEUSHUS I1apa

6.9

BexTtop Ha muiockocTH W B mpocTpaHcTBe. ClOKEHHE W BBIUMTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha 4ucio. Pa3nokeHrne BekTopa Mo TpEM HEKOMILIaHAPHBIM
BektopaM. IIpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHHEM NIPABUII ACUCTBUI C BEKTOPaAMHU

6.10

[IpsiMmoyronbHas cucreMa KoopAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaX. YToJl MeEXAy BekTopamu. CkalsipHOE
MIPOM3BE/ICHNE BEKTOPOB. BbluMcieHHEe yriaoB Mexay MPSMBIMH U ILIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




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

Koxa
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a7ad;
yMmeHue (GOpMyJIHpOBAaTh W ONEPUPOBATH IOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIEC (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHHMS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIEPUPOBATH MOHATUAMU: MHOXKECTBO, ITOJAMHOKECTBO, ONEpalluy Hal
MHOXECTBAMH; YMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIUCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aja4, B TOM 4HCIE€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHne onepupoBaTh MOHATHSMH: HaTypallbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETIEHb C LIEJIBIM II0Ka3aTeaeM, KOPeHb HaTypallbHOM CTENEeHH, CTEeIeHb
C pamMoOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIeHCTBUTENBbHBIM
nokaszareneM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANIBHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHBIIUI OOIIMI JenuTeNnb U HauMEHbIee
oOriee kpaTHOe, anropuT™ EBKITHIA MpH perieHn  3a1a4; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS;  yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKCHUH CO
CTeNeHsAMHU U Jorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMOHATHUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTrIecKas MPOrpeccusi, FeOMETpUUIECKast Porpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeThb IPOHU3BOAUTH apU(PMETHUYECKUE IEHCTBHUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
GyHKIIMM Ha MPOMEXYTKeE, HeTpepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAs (DYHKIMH, TEOMETPUUECKUI U
¢bu3znyecKkuil CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amIapara MaTeMaTH4YeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTCErpaia; MpuBOAUTh HNPUMEPLI MAaTEMATHYCCKOTO MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPHUTOHOMETPHUECKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHHs, HEPaBEHCTBA M HUX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM aIlapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE€ C NMPUMEHECHHEM TIpaPuIeCKUX
MCETOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUSI; YMCHHE BBIUUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIIy4aiiHasi BeJIMYMHA, pPacIlpelelieHue BEpPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIydallHOW  BEJIMYMHBI, (YHKIMH PACHpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIpPEACICHUNA IS
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, ICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

VYMeHue onepupoBaTh IOHATHUAMH: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NUpamMuaa, (GuUrypa U IMOBEPXHOCTD
BpaIlleH!s, HWIMHIAP, KOHYC, Mmap, cdepa, Iomanb chepsl, IIOmaIs
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHYyca, IlIapa, pa3BEPTKa IOBEPXHOCTH, CCUEHUS KOHyCa M LUIMHIPA,
IapaJuleJIbHbIE OCH WJIM OCHOBAHHUIO, CEYECHHME 1Iapa, IUIOCKOCTH,
Kacaromascss cepbl, IWIMHAPA, KOHyca; YMEHHE CTPOUTh CEUeHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAILCHUs, X CEYECHHUs, B TOM YHCJIE C IOMOILBIO JJIEKTPOHHBIX CPECTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
(bopMynUpoBaTh ONpPEAEICHUs U3ydaeMbIX (Uryp, BbIIBUIATh FMIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OlpoBepraTh MX; yMEHHE MPOBOAMTH Kiaccudukauuwo ¢uryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHue MMOA00Ms, MOM0OHBIE (UTYPBI;, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
wIomIaAb, 00BEM) MPH pElIeHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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YMeHue BuIOMpaTh TMOAXOIANIMN METOA Ui peUIeHUs 3a1adu,
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MATEMATHYECKUX OTKPBITUA POCCHUHUCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii d1eMeHT CO/IEPKAHMS
1 Yucna v BEIYUCICHUS

11 Harypanpnsle u nenble yncna. [Ipu3Haku 1eIMMOCTH ETBIX YUCeT

12 Pammonanbhpie uncna. OOBIKHOBEHHBIE M JECATHYHBIC JApPOOM, MPOLEHTHI,
' OeCKOHEYHBIE TIEPUOTUIECKIE APOOH

13 Apudmernueckuii KOpeHb HaTypaIbHOU cTeneHu. JlelicTBHs ¢ apupMeTHUSCCKIMU
' KOPHSIMH HAaTypaJibHOM CTeIEeHH

14 Crenenb ¢ menbiM mokaszareneM. CTeneHb C palMOHAIBHBIM IOKa3aTeleM.
' CaoiicTBa cTENEHU

15 CuHyc, KOCHHYC M TaHICHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uucna. JlecaTuuHble ¥ HATYpaIbHBIE JTOTapUPMBbI

JlelficTBuTenpHbIE 4YHClIAa. ApuMeTHYECKHe omnepanuu ¢ JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOnmKEHHBIE BBIYMCICHUS, TpPABUJIA OKPYIJICHHS, NPHUKHIKA WU
OLICHKA Pe3yJIbTaTa BEIYUCICHUN

1.8 ITpeoOpa3oBanue BoIpaxKeHUH

1.9 KomruiekcHble yncia
2 VYpaBHEHUS U HEPABEHCTBA

21 Llenbie 1 APpOOHO-paLlMOHANIEHBIE YPAaBHEHUS

2.2 HppatoHansHble YpaBHEHHsI

2.3 TpuronoMeTpuyuecKre ypaBHECHHS

2.4 [TokazarenbHble U IoTapUPMUUECKIE YPaBHEHUS

2.5 Llenbie 1 qpOOHO-pAIOHATBHBIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U IorapuPpMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyecKre HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHHUI M HEPABCHCTB

210 VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPaMU

2.11 Marpuna cucteMbl IMHEHHBIX ypaBHEeHHI. ONPeAeTUTeNIb MaTPHULIBI
3 OyHKIWH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHus! (YHKIIMK Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OmucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOPHI




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

» Maremaruka. ['eometpust, 10 kiacc/ Mep3isk A.l'., Homuposckuit JI.A.,
[TomnsikoB B.M..; mox penakuueit [Togonsckoro B.E., O06miecTBo ¢ orpaHnYeHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Akunoneproe
obmecTtBo «M3aarenbcTBo «lIpocBemienne»

* Maremaruka. ['eomerpus, 11 kinacc/ Mepsmsik A.I'., Homuposckuit JI.A.,
[TonsixoB B.M.; mox penakuueii [Togonsckoro B.E., O6miecTBo ¢ orpaHnyeHHOM
orBeTcTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmecTtBo «M3aarenbcTBo «lIpocBemienne»

* Maremaruka qig 3HaTokoB. Ctepeomerpust. 10-11-i1 knmaccel: yrimyOn€HHbIN
YpOBEHb: YUeOHUK: B 2 yacTsx; 1-e uzganue Tepémmn /1. A.; HAydHbI peaaKkTop
Kamuaun A.FO. O61iecTBo ¢ orpannyeHHON 0TBETCTBEHHOCThIO « DU3TEX

YUEBHUK»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



