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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OIHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIHCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJla4y, YMEHHE BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3y4YEHUU TE€OMETpUU uepe3 oOecrneyeHue BO3MOXKHOCTH MPUOOPETEeHUs U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKUX 3HAaHMM U JIeHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeacTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOUIEro MUpa, 3HAaHWE MOHATUIHOIO annapara 1o pa3iaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dopMyll U yMeHUE MX NPUMEHATb, YMEHUs JIOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpoOBaHUE yMEHUS BIAAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
peuieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH J0Ka3aTeIbHbIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a1a4 C MPAKTUYECKUM COAEPIKaHHUEM,
dbopMUpOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH
00O0CHOBAaHUHU MaTEeMAaTUUYECKUX YTBEPXKJIECHUIN U pOJIM aKCHOMATHKHU B IPOBEJCHUU
JNEAYKTUBHBIX PacCyKICHUM;
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pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTYAJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4JaromuXcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABaTh IMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YYEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEPKATEIbHBIMU JIMHUAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBistoTcsi:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHe «yMETh OIEPUPOBATH
HNOHATUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpOBHE OOydyeHUsS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIE€PKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
(dopMUpOBaHHE JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 rojgam obyuyenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeieNEéHHbIM O TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHuecs
oOpamiajiucb ~ HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJIAJCHHE
r€OMETPUUYECKUMHU MOHATUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYarolUXCsl, pacliupss U yriayomusis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3garh ycnmoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBJIsAIoNIeH yueOHoro npeamera «MareMaTukay;

HNOJIFOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3yYeHUsT MaTeMaTHKH C
yuéToM BBIOOpa Oymymied mpodeccun, obecnedyrBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 ipodeccuoHaILHBIM 00Pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YypOBHE
orBoauTcs 153 yaca: B 10 kiacce — 51 gac (1,5 gaca B Henento), B 11 kinacce — 102
yaca (3 Jaca B HEJIEJI0).
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COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpoeKTHpoBaHUs. W300paxkeHue
¢buryp B nmapayuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA [apaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleienuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTA TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHNEHIUMKYJSPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NepHeHAUKYIIsIpax.

VYrabel B NPOCTPAHCTBE: YroJa MEXAY IPSMOU U IUIOCKOCTBIO, JIBYTDAaHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB U CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAsS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUICIENUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nDUpamMuiaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TpaHel
MPaBUIBHOW TnUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: NpPaBWIbHASA NpPU3Ma U
MpaBUJIbHAS THUPAMUJIA, NPaBWIbHAA TPEYrojbHAs MUPAaMUIA W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOAEKa’Ap U UKOCcadaAp.
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Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH W MOJHOM IMOBEPXHOCTU NPSIMOW IPU3MBL,
IUIOIA/b OCHOBaHUI, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON HPU3MBIL.
[Tnomanp OOKOBOM MOBEPXHOCTM U IOBEPXHOCTH MPABUIBHOW MHpPaMUb,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B MPABWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHUS
napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpPHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPAaBJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHWE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsamoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, oOOpasyromue TmoBepxHOCTe. Tema BpameHus:
IUWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe. M3obpaxkenue ten
BpaIleHusi Ha TiockocTh. Pa3Béprka munuuapa U koHyca. Cummerpus chepbl U
niapa.

O6béM. OcHoBHbIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsMoil U
HAKJIOHHOW TPU3MBI, MIIAHJpA, TUPaMHUIbl 1 KoHyca. O0BEM 11apa U mapoBOro
CETMCHTA.

KoMOuHanuyu Ten BpalieHuss W MHOTOTpaHHUKOB. [Ipm3ma, BIMcaHHas B
WINHADP, OINHMCAaHHAs OKojo mwmiauHapa. Ilepecedenne cdepbl W 1mapa c
miockocThio. Kacanme mrapa u cdepsl mnockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaICHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAbL chepsl U e€ yJacTel.
[Tonobne B mpocTtpancTBe. OTHOIICHHE OOBEMOB, INIOMIAJACH ITOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue momobusi, ToMmoTeTusi. Pemienue 3amauy Ha
MJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.
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[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCa
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHUA. [IpsiMmoyronpHas
cucteMa KkoopauHart B npoctpancTtBe. Koopannatel BekTopa. Paznoxkenne Bekropa
no Oazucy. KoopanHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3aaad4.

/IBUKeHNsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (puryp.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWXKEHUN: TapauIeNbHBIM IEPEHOC,
LIEHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAs CUMMETpPUS, MOBOPOT BOKPYI IIPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI YUYEBHOI'O KYPCA
«JTEOMETPUS» (YIJVIYBJIEHHBIMX YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOrO  OOIIecTBa,  MNPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLenyp TpaKIaHCKOTo oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCUMCKOW MaTE€MaTHUKH, IEHHOCTHOE OTHOUICHHE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OTUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TMYECKOTO IMOBEJCHHUS, CBS3aHHOIO C MPAKTUUYECKUM
IIPUMEHCHUEM JOCTWKCHUW HAYKH W JICSITEIBbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:
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ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAsl JCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCyXI€HU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHUS MNPUMEHSATh MaTeMaTUYeCKHe 3HAaHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIbIXa, peryisipHas (pusudeckas akTUBHOCTD), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIATh OCO3HAHHBIM BBIOOD
Oynymeir mnpodeccur U peaiu30BbIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHMIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHMUMAaHUE BIUSHUS
COLIMAIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE NMPUPOLHON U COLIMAIBHOMN
Cpellbl, OCO3HAHHE TJI00ATIBHOIO XapaKTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM JUIsl peuieHus 3aaad B o0yacTu
OKPYKAIOLIEH Cpenbl, IUIAHUPOBAHHME ITOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MIOCJEACTBUN JIJIS1 OKPYKAIOIEW CPEe.Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TOHWMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS W 3HAYUMOCTH ISl PA3BUTUS LMUBUIM3ALMH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KYJIbTypOW KaK CpEICTBOM IIO3HAHHS MHpA,
TOTOBHOCTb OCYIIECTBIATh IPOCKTHYIO M HCCIEHOBATEIBCKYIO JESATEIBbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble JJornueckue aeicTBuA:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOLIEHWH MEXAy MOHIATUIMH, (OPMYyIUPOBATH
OTIpe/IeNICHUs TIOHATHI, yCTaHAaBIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBaHUS JJ1s1 000OIIEHHS U CPaBHEHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHBIE, EAMHUYHbBIE, YACTHBIE U OOLINE, YCIOBHBIE;
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BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JIeJaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHIM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOIBL;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATH HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh Haumbojee MOAXOMAUIMH ¢ y4EToM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKue 1eiicCTBUS:

UCITIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM MHCTPYMEHT MO3HAHUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (pOopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJIJAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, sIBJICHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO peE3yJibTaTaM
IPOBENEHHOTO  HAOJIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

POTHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IPOLIECCa, & TaKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJIATH A€(UUMTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHHUKOB PA3IMYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaAEKHOCTD uHbOopMaluu (s CaMOCTOSATEIIBHO
c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, 1aBaTh IOSCHEHUS MO XOAY PELICHUS 3aJayH,
KOMMEHTUPOBATH IOJy4YECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
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pElIeHUs, COIMOCTaBIATh CBOU CYXIEHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UILMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTAaThl PEHICHUS 3a/layu, SKCIIEPUMEHTa, UCCIEOBaHUs,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3eHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBHUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y49€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(OPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3ysbTara pEHIeHUs
MaTeMaTUYECKOM 3aJ]1au;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTIDKCHHSI UM HETOCTHIKCHHS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eITEJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHIWBUIYTBHON
paboThl mTpW pemieHnH YYeOHBIX 3adad, NPUHUMATh IIeIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCs, OOCYXJaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoBBIX Gopmax paboTel (0OCykaeHMsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY9aCTHHKaMHU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM TPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

® MPUMEHSATH AaKCUOMBI CTEPEOMETPHUM U CIICJICTBUSL U3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a/1aY;
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® KJacCHU(PHUIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBaTh IOHATUSIMHU, CBSI3aHHBIMU C YIJlaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B HIPOCTPAHCTBE, MEXKIAY HNPsIMOM U
IUIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATh NOHATHUIMU, CBA3AHHBIMH C MHOTOTPAHHUKAMHU;

e CBOOOJHO pAacloO3HaBaTb OCHOBHBIE BUABl MHOTOTPAaHHHUKOB (IIpU3Ma,
NUpaMUJa, MPSAMOYTOJIbHBINA apajuieenunesn, Kyo);

e KJacCU(QUIMPOBATH  MHOTOTPAaHHHMKH, BbIOMpass  OCHOBaHUSA  JJIs
Kiaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3aHHBIMM C CEYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

® BBINOJHATD napasuieiabHOE, LIEHTPAJIBHOE " OpPTOTrOHAJIBHOE
IPOEKTUPOBaHKUE (UTYp Ha IMJIIOCKOCTh, BBINOJHATH U300paxkeHUs puryp
Ha IUIOCKOCTH;

® CTPOUTb CEUEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

® BBHYUCIATH IUIOMAAM  THOBEPXHOCTE  MHOTOIPAaHHHUKOB  (TpH3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJIHO ONEPUPOBATH MOHATUSAMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

® BBINOJIHATH JIEUCTBUS HaJl BEKTOPAMH;

e pemarbh 3aJadyd Ha JOKa3aTelbCTBO MAaTEeMaTHYECKUX OTHOLICHWHA U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METObI
IPU PEIICHUH MAaTeMAaTHYECKUX 3a]1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOHOCTH;

® [PUMEHATH MPOCTEUIINE NPOrpPaMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1ay;

® U3BJEKaTh, NPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HHMOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

® [PUMEHATH TOJyYEHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATH W
aHAJIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIEC MOHATUS B
mpolecce IOMCKA  pelIeHUsT MaTeMaTU4yecku  CcQOopMYyIHpPOBAHHON
npoOeMbl, MOJEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUNA M TEopeM, amnmapara ajareOpbl, pelaTh MPaKTUYEeCKHe 3aJauH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKUX BEIUUMH;
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® UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiacca oOyJaromuiicss HayquTCs:

e CBOOOJIHO OINEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C IMWJIMHJIPUYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
TIOJTYYCHHUS;

® ONEPUPOBATH MOHITHIMU, CBI3aHHBIMU C TEJIaMU BPAIICHUS: ITUIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

® pacrno3HaBaTh Teia BpalieHus (WIMHAP, KOHYC, cdepa u 1map) u
OOBSCHATH CIIOCOOBI TTOJIYYESHHUS TEJl BpAIllCHUS;

e KJaccU(PUITMPOBATH B3AUMHOE PACIIONIOKEHHUE C(PEephI U TNTIOCKOCTH;

® BBIYUCIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHWKOB W TEJ BpaIlcHUS,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHHUS,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHITHUSIMU, CBSI3AHHBIMU C KOMOWHAIUSMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCaHHbIA 0KOJIO0 cdepsl, chepa, BOUCAHHAST B MHOTOTPAHHUK WA TEJIO
BpAaICHUS;

® BBEIYHCIIATH COOTHOIICHHS MEXAY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMU
ITOTO0OHBIX TEN;

e u300paxkaTb u3y4yaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

® U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpPa3OBbIBATH HHPOPMAIHIO O

MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha

YepTeKax U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;

periaTh TeOMETPHYCCKHE 3a1a91 Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU

U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B

11eJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,

e CBOOOJIHO OIEPUPOBATH TMOHSATUSMHU, CBS3AHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUH;

® BBHITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUs MpHU
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOU, TTpeoOpa30BaHus MOA00HS;

® CTPOWUTH CCUYCHHMSI MHOTOTPAHHHUKOB W TEJ BpAICHUS: CEUCHUS IMIMHJIpA
(mapayyienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUs KOHYca (MapaliielbHbIe
OCHOBAHHIO M TIPOXOJIAIINE YepPEe3 BEPIITUHY), CEUCHUS T1apa;

® 1ICMOJIb30BaTh METOJbl MOCTPOEHUSI CEYEHUW: METOJ CJIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;
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® JI0Ka3bIBAThb T€OMETPUUYECKUE YTBEPKIACHUS;

® TMPUMEHATHh reoMeTpuueckre (akTbl IS PEHICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELIEHUS, €CIH YCJIOBHUSA
MPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

e pemarh 33J4a4d Ha JOKA3aTeJbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

® [PUMEHATHh NPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

® MPUMEHATH T[IOJYyYECHHbIE  3HAHMS HA  IPAKTHKE:  CpPaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALlUU, IPUMEHATh U3YUEHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE MOUCKA  PEUICHHS
MaTeMaTU4ecku  COPMYJHUPOBAHHOM  MPOOJIEMBbI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPHUH, UCCIENOBAaTh MOCTPOEHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

® UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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oOpa3oBaTeb
HbIE pecypchbl

Bsenenue B
CTEPEOMETPUIO

Bzaumnoe
PaCIOJIOKECHUE
MpSIMBIX B
MIPOCTPAHCTBE

[TapamienbHOCTH
PSIMBIX U
TJIOCKOCTEH B
MPOCTPAHCTBE

11 1

[TeprieHAUKYISPH
OCTb IIPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE

12 1

Vsl u
paccTOsTHUS

MHororpaHHuKH

BekTopsl B
IIPOCTPAHCTBE

[ToBTOpEHUE,
000011EeHNE U
CUCTEeMAaTHU3alIHs
3HAHUM

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

o1 3)
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11 KITIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaunmeHnoBanme

Ne (uudpossbie)
a3/1eJI0B U TeM Kour bHBI IIpakTHnyeckun
n/n pasi Bcero oHTpOI ¢ p eckne oOpa3oBaTe/ibHbIE

NPOrpaMMblI paboThI padoThI pecypebl

ABanuTtnueckas
reOMeTpus

[ToBTOpEHUE,
00001IeHNE 1
CUCTEeMaTH3alUs
3HAHUU

O0BéM
MHOI'OTPaHHHKA

4 Temna BpameHus 12 1

IInomann
MOBEPXHOCTH U
00BEMBI KPYTIIBIX
Ten

6 JIBvO>KeHUS 2

IToBTOpEHUE,
00001IeHNE 1
cucTeMaTu3anus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 51 5 0
1O ITPOIT'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosuvecTBo yacoB
Jara JJIeKTPOHHBbIE
n| Tema ypoka Bc Kourpo IlIpaktn - uupposbie
/ er  JbHbIE yeckue CHIUSL oOpa3oBarejibHbIE
- 0 padorbl  pabdoTHI pecypchl
[TonsTus
CTEPEOMETPHH:
TOYKa, MpsmMas,
MJIOCKOCTb,
MPOCTPAHCTRBO.
1?;:;5;;’16 https://m.edsoo.ru/
1 n300paxeHus Ha 1 EQM_GVRWHE
ttps://m.edsoo.ru/
e SECRA1057
napajuiesIbHbIX
MPSMBIX
(oTpe3koB),
CEpEANHBI
OTpe3Ka
[Tonsitus:
nepeceKarommecs
IIJIOCKOCTH, https://m.edsoo.ru/
NepeceKaromecs 1 T2NNAUSWK
npsiMast i https://m.edsoo.ru/
IUIOCKOCTBD; 1KZVSHHVO
MOJYyIPOCTPAHCT
BO
MHororpanHukKy,
E;(;(ZI;:;K;};T https://m.edsoo.ru/
AHGUTWH2F
E&O(;E‘; ?I;CTBGHH . https://m.edsoo.ru/
HeCY IECTBYIONA 88UACES2Y
X 00BEKTOB
AKCHOMBI https://m.edsoo.ru/l
4 CTEPEOMETPUU U 1 DKRAG603N
TIepPBbIC https://m.edsoo.ru/
CJIEJICTBUS U3 ZIP3R7LQ2
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https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/ZIP3R7LQ2

Hux. CrocoObl
3aJJaHUS TIPSIMBIX
U INIOCKOCTEH B
MIPOCTPAHCTRE.
O6o3HaueHus
MPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/A

QXIXEDYR

N3o0paxkenue
CEYCHUU
MUpaMUJIb, Kyoa
Y TIPU3MBI,
KOTOpBIE
MPOXOJIAT Yepe3
ux péopa.
N3o0paxenue
nepeceyeHus
MOJTYYEHHBIX
IIJIOCKOCTEN.
PackpammBanue
MTOCTPOEHHBIX
CEYCHUU
pa3HbIMU
1BETaMU

N3o0paxenue
CEUCHHI
nupamMuibl, Kyoa
U TIPU3MBI,
KOTOpbIE
MPOXOJAT YEPE3
ux péopa.
N3o6paxenue
NepeceyeHus
MOJTYYEHHBIX
TUIOCKOCTEM.
PackpammBanue
MTOCTPOCHHBIX
CECUCHUU
pa3HBIMU
1BETaMU

Meton cineqoB
JUIS1 TIOCTPOCHHUS 1
CCUCHUU.

https://m.edsoo.ru/
EVUE9AZ7J
ttps://m.edsoo.ru/X
T1VCSWB2

https://m.edsoo.ru/
08LAY6GMF
https://m.edsoo.ru/
EKWHLAWS84

https://m.edsoo.ru/
1JOON3100
https://m.edsoo.ru/
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https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N

CBoiicTBa
MEPECECUCHUN
MPSMBIX U
IIOCKOCTEH

DDABJTC2N

MeTop ciaenoB
JUJISL TIOCTPOCHUS
CCUCHMUH.
CBoiicTBa 1
MEPECECUCHUN
MPSMBIX U
IJIOCKOCTEH

https://m.edsoo.ru/
SN3SSUSEQ

[locTtpoenue
CECUYCHUU B
nupamue, kyoe
110 TPEM TOUYKaM
Ha pEOpax.
Co3nanue
BBIHOCHBIX
YepTEeKEU U
3auCh 11aroB
MOCTPOCHUS

https://m.edsoo.ru/
HFW637QDR
https://m.edsoo.ru/
L62FFLCBW
https://m.edsoo.ru/J
1AQJNZCX
https://m.edsoo.ru/
XJEZARSTO

10

11

12

IToBTOpEHUE
MJIAHUMETPHH:
Teopema o
MPOTOPLIMOHAIIBH
BIX OTPE3Kax.
[TonoOue
TPEYTOJIBLHUKOB.
Teopema 1
Menenas. Pacuerst
B CCUCHMSIX HA
BBIHOCHBIX
yepTexax.
Hctopus pazsutus
MJIAHUMETPUH U
CTEPEOMETPUU
KonTtponbpHas
pabota
"AKCHOMBI 1 1
CTEPEOMETPUH.
Ceuenus"

Bzaumuoe 1

https://m.edsoo.ru/
L3FYZLILR
https://m.edsoo.ru/
TP9F3DVV1

https://m.edsoo.ru/
EBLEQ09SZ1

https://m.edsoo.ru/
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https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY

13

pAacoJIOKEHUE
MPSMBIX B
MIPOCTPAHCTRE.
CkpeluBaronme
Cs IPSIMBIE.
[Ipu3Haku
CKPEIIMBAIOIINXC
S PSMBIX.
[TapannensHbie
NpsIMBIC B
MIPOCTPAHCTRE.
Teopema o
CYLIECTBOBAaHUU
u
€IMHCTBEHHOCTH
IIPSAMOMN
NapajijIeJIbHOU
JTAaHHOM TIPSIMOM,
MPOXOSIIIEN
yepes TOUKY
MPOCTPAHCTBA U
HE JIe:Kalel Ha
JTAaHHOM TIPSIMOI.
JlemMma o
MePECCUCHUN
napaiyieIbHbIX
MIPSMBIX
IIOCKOCTBIO

[TapamienbHOCTH
TpeX MPsIMBIX.
Teopema o Tpéx
napasuiesIbHbIX
MPSIMBIX.
Teopema o
CKPEILMBAIOIINXC
S PSAMBIX.
[TapayutenbHOE
MPOCKTUPOBAHHUE.
OCHOBHBIE
CBOMCTBA
napajuieIbHOTO
MIPOCKTUPOBAHMUSL.

TYO9QBHKY
https://m.edsoo.ru/
CYUOQOMU9K9

https://m.edsoo.ru/
TRPMZB3MZ
https://m.edsoo.ru/
03GR50WZV
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https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/03GR5OWZV

N3o0pakenue
pa3HbIX puryp B
rapajuieIbHON
MPOEKIUHU

14

15

16

LlenTpanpHas
MPOCKIMA. YTOJI
c
COHAIIPABJICHHBIM
Y CTOPOHAMHM.
Yroa mexay
MPSMBIMU.
3amaun Ha
JI0Ka3aTeIbCTBO
U HCCJICOBaHUE,
CBSI3aHHBIE C
pAaCOJIOKEHUEM
MPSIMBIX B
MIPOCTPAHCTBE

[TonsTHs:
MapaAJIIEITBHOCTh
PSAMOU U
IIOCKOCTH B
MIPOCTPAHCTRE.
[Ipu3nHak
MapaJIIETbHOCTH
psAMON U
TIOCKOCTH.
CaolicTBa
MapajuIeIbHOCTH
psAMON U
TIOCKOCTH.
['eomeTprueckue
3aJla4u Ha
BBIYMCJICHUE U
JI0Ka3aTeNIbCTBO,
CBSI3aHHBIC C
MapaJIIEIbHOCTh
10 IIPSIMBIX U
TIOCKOCTEHN B
MIPOCTPAHCTBE

IToctpoenue
CEUYEHUS,

https://m.edsoo.ru/
Z5FPAGSHI
https://m.edsoo.ru/
7W31COFG6

https://m.edsoo.ru/

N18CUO003L

https://m.edsoo.ru/

2DD9X2MQ3

https://m.edsoo.ru/

1PO6R5839
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https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/1P06R5839

MIPOXOJSAILETO
4yepe3 JaHHYIO
MPSIMYIO Ha
YEPTEXKE U
napauieIbHOTO
JIPYTroy IpsIMOM.
Pacuér
OTHOUIEHHI.
[TapannenbHas
MPOEKIINS,
MIPUMEHEHUE IS
MTOCTPOCHUS
CeueHMi Ky0a u
napasuieJIenunes
a. CpoiicTBa
napasuieJIenune;
a ¥ IPU3MBbI

https://m.edsoo.ru/

930T7FLSK

17

18

[TapannensHbie
IUIOCKOCTH.
[IpusHaku
MapajuIeIbHOCTH
ABYX
IIOCKOCTEH.
Teopema o
MapaJIIETbHOCTH
u 1
SIMHCTBEHHOCTH
TUIOCKOCTH,
MPOXOSIIIEN
yepes TOUKY, He
MPUHAJICKAILY IO
JTaHHOM
IUIOCKOCTH U
CIICICTBUS U3 HEE

CBoiicTBa
napasuiesIbHbIX
INIOCKOCTEH: 00
OTpe3Kax
napajieIbHbIX
MPSMBIX,
3aKJIHYEHHBIX
MEXKY

https://m.edsoo.ru/

QFUJAHVES

https://m.edsoo.ru/

2WGAWAXNO

https://m.edsoo.ru/

QLA4APYRAT

https://m.edsoo.ru/

3KIKV3ROG
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https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/3KIKV3ROG

napasuieIbHbIMU
IIJIOCKOCTSAMMU; O
MIEPECECUCHUH
MPSIMOU C ABYMS
MapaJuICIbHBIMU
TJTIOCKOCTSIMU

[ToBTOpEHME:
TeopeMa
[Tudaropa Ha

https://m.edsoo.ru/

19  miockoctu. Tpuro 1 VJIZIWCE)
HOMETpH https://m.edsoo.ru/
Z6FNNNT5D
NPSIMOYTOJILHOTO
TPEyTroJbHUKA
[ToBTOpEHME:
CBOICTBa Ky0a 1
MPSMOYTOJILHOTO
napaIeICITUICT https://m.edsoo.ru/
a. Beruncienne HYNIQ7850
20 1 :
JUTMH OTPE3KOB B https://m.edsoo.ru/
KyOe u FZBZVPOEC
PSIMOYTOJIBHOM
napasuiesienumne;y
e
[lepnenaukynspH
E;ii}fg:xfn 1 https://m.edsoo.ru/l
21  TlpuznHax 1 8F8HOGG3
HepHeH MKy IAPH https://m.edsoo.ru/
. K38BG3IZH
OCTH TPSIMOU U
IUIOCKOCTH
Teopema o
CYIIIECTBOBAHUH
u
€IMHCTBEHHOCTH https://m.edsoo.ru/
IPSMOiA, WE3MTS4ES
99 IPOXO/ISIICH 1 https://m.edsoo.ru/
4epe3 TOUKY OKTGKHNSI
POCTPAHCTBA U https://m.edsoo.ru/
MEPIECHINKYJIIPH S1VOAWIWS
OH K
miockoctu.Ilnoc
KOCTH U
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https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/S1V9AWIW3

23

24

25

26

27

MEPIEHINKYJIIPH
bI€ UM IIPSIMBIE B
MHOTOTPAaHHHUKAX
[leprieHiuKyISIp
Y HaKJIOHHasl.
[TocTpoenue
MEPIICHIUKYIISIpA
13 TOYKH Ha
MPSIMYIO
Teopema o Tpéx
MEPIICHIUKYIISIpa
X (mpsimasi u
oOpaTHas)

Yron mexay
CKpEIIHBAIOIIUM
UCS MIPSIMBIMU.
[Touck
MEePIECHIUKYJISIPH
BIX MPSAMBIX C
MTOMOIIIBIO
MEPIEHIUKYJISIPH
BIX IJIOCKOCTEM.
OpToronanpHOE
MPOEKTUPOBAHUE

[locTpoenue
CeueHMi KyO0a,
MIPU3MBI,
IIPaBUIIbHOU
MAPAMHU/JIBI C
IIOMOLIBIO
OPTOTOHAJIBHOM
IIPOECKLIUH
Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO
IIJIOCKOCTH.
[I;mockocTu
CUMMETPHUN B

MHOI'OIrpaHHHUKax.

[Tpu3zHax
NIEPIICHIUKYJIAPH
OCTH IIPSAMOM U

https://m.edsoo.ru/
KIP9L4ZCX
https://m.edsoo.ru/
211UD45PR

https://m.edsoo.ru/
CNE1PAIU5S
https://m.edsoo.ru/l
PCG564WN

https://m.edsoo.ru/
K4EHQ3E9SE
https://m.edsoo.ru/
EBYVPSMSI
https://m.edsoo.ru/
GP0ZX8VHE

https://m.edsoo.ru/
F5ZMOA1AE
https://m.edsoo.ru/
T50FUDOOQJ

https://m.edsoo.ru/
N77K7ZM8K
https://m.edsoo.ru/
L9E703U3V
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https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/L9E703U3V

28

29

IINTIOCKOCTH KaK
CJICACTBUEC
CUMMCTpPHUHU

[IpaBuibHBIE
MHOTOTPaHHHKH.
Pacuér
pAaCCTOSIHUAM OT
TOYKH 10
MJIOCKOCTHU

Crioco0b1
OMYCTUTh
MEePICHIUKYIISIPbI
. CHMMETpPHUS,
CABUT TOYKH IO
NapajiyIeJIbHOU
npsamoit. Casur
110
HEMapaJJIeIbHON
IPSAMOH,
M3MEHEHUE
pacCTOSTHUIM

https://m.edsoo.ru/
Z9E166HHZ
https://m.edsoo.ru/
TJISUOWZTH

https://m.edsoo.ru/
DHFUCBWOG6
https://m.edsoo.ru/
90ANVFE9E

30

KonTtponbHas
pabora
"B3zaumHoe
pacioyIOKEHUE 1 1
PSIMBIX U
TJIOCKOCTEH B
IIPOCTPAHCTBE"

https://m.edsoo.ru/J

W5UZNNS8J

31

32

[ToBTOpEHME:
YTOJI MEXLY
OpsIMBIMU Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE, 1
Teopema
KOCHUHYCOB, YTrOJl
MEXIY
CKPEIIMBAOIIUM
UCS TIPSIMBIMU B
IIPOCTPAHCTBE

['eomeTpuueckue 1

https://m.edsoo.ru/
SK9RHWDFQ
https://m.edsoo.ru/
WBREU9USY

https://m.edsoo.ru/
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https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
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METOBI
BBIYMCJIEHUS YTIJIa
MEXK]ly IPSIMBIMU
B
MHOTOTPaHHUKAX.
JByrpanHubii
yroj. CBoicTBO
JIMHENHBIX YTJIOB
JIBYTPaHHOTO
yrIia
[leprieHIUKYIISIpH
bI€ TUIOCKOCTH.
CaolicTBa
B3aMMHO
MEPIECHIUKYIISIPH
BIX MJIOCKOCTEM.
[Ipu3Hak
MEePICHIUKYIISIPH
OCTH 1
IIOCKOCTEH;
TeopeMa o
IPAMON
nepeceyeHus
JIBYX TIJIOCKOCTEUN
MePIECHIUKYJISIPH
BIX TPEThEU
MIJIOCKOCTH

3U40237CK
https://m.edsoo.ru/
8H4CYFABO

https://m.edsoo.ru/
FIHM69NVD
https://m.edsoo.ru/
FY5TMQ43F

34

[IpsAsMOyTOnbHBIN
napasuieienunesn;
Ky0; U3MepeHus,
CBOWCTBA
MPSIMOYTOJILHOTO
napasuiesienumne;y
a. Teopema o
JAArOHAJIA 1
PSIMOYTOJILHOTO
napasuiesienumne;|
a M CJIeICTBUE U3
HEE.
CrepeomeTpuuec
KHE U
MPUKJIATHBIC

https://m.edsoo.ru/
K99DBNDAW
https://m.edsoo.ru/
E3T10AD6I
https://m.edsoo.ru/
4TBYU36HZ
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https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/E3T10AD6I
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3aJ1a4u,
CBSI3aHHBIE CO
B3aHMMHBIM
pacIojgoXeHueM
MPSMBIX U
IIOCKOCTH

35

[ToBTOpEHME:
CKpEIIMBAIOIINEC
s TIPSIMBIE,
napasuielibHbIe
IJIOCKOCTH B
CTaHJAPTHBIX
MHOTOIPaHHUKAX.
[Tapa
MapajyIeIbHbIX
IJIOCKOCTEN HA
CKPEIIMBAIOIINAXC
s IPSIMBIX,
paccTosiHue
MEXKY
CKpEIIMBAIOIINM
UCS MPSIMBIMU B
MPOCTBIX
CUTYyalusX.

https://m.edsoo.ru/
TL947D6WK
https://m.edsoo.ru/
YFWZTOREN

36
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Paccrosnue ot
TOYKHU 10
IIOCKOCTH,
pacCTOSIHUE OT
IPSAMOM 110
IJIOCKOCTH
Brruncnenue
pACCTOSIHUM
MEXKITY
CKPEIIMBAIOIINM
UCS IPSIMBIMHU C
TTOMOIIIBIO
MEePIEHIUKYJISIPH
O TNIOCKOCTH
TpéxrpanHbIi
yTOJI,
HEPABEHCTBA JIJIA
TPEXTPaHHBIX

https://m.edsoo.ru/
W5GN48EIM
https://m.edsoo.ru/
5W9VI1IHMD

https://m.edsoo.ru/
3XGHNLQ4J
https://m.edsoo.ru/
HMVTV74CP
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https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
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https://m.edsoo.ru/HMVTV74CP
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yriioB. Teopema
[Tudaropa,
TEOPEMBI
KOCHHYCOB U
CUHYCOB JJIsl
TPEXTPAHHOIO
yriia. DJIeMEHThI
chepudeckoit
TEOMETPUHU:
reo/Ie3UYECKue
JIMHUM Ha 3emiie

KonTtponpHas

pabota "Yrisl 1 1 1
paccrosaHus"

https://m.edsoo.ru/
1RTWZ59YU

39

CucremaTuzanus
3HaHUUN
"MHOrorpaHHuK
U €ro
sanemeHnThl'"[Iupa 1
muaa. Buabsr
MAPaMU/I.
[IpaBunbHas
nupamMu/ia

https://m.edsoo.ru/
VC3UOAK3B
https://m.edsoo.ru/J
3R0247E0

[Tpusma. Ipsmas
Y HAKJIOHHAs

ﬁ%ﬁﬁimﬂ https://m.edsoo.ru/J
40 npwusma. [Ipsmoi 1 —rl?l D H_OOSEO
ttps://m.edsoo.ru/
napalienenmIes, L 8803LZGS
MPSIMOYTOJIbHBIN R
napayieIenunes,
KyO
Boimykiisie
MHOTOIPAaHHHKH. https://m.edsoo.ru/
a1 Teopema Ditnepa. 1 B4TOMDU1D
[IpaBunbHBIE U https://m.edsoo.ru/
MOJyIPaBUIIbHBIE QOMXI9GAI1S
MHOTOTPaHHUKHU
KonTposbHas
42 pabota 1 1 https://m.edsoo.ru/
"MHOrorpaHHUKH 3N52B3TEM
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https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/3N52B3TEM

[TousiTrie BeKTOpa https://m.edsoo.ru/
Ha INIOCKOCTH U B LRBSE3B09
43 ~TIPOCTpaHCTBe. 1 https://m.edsoo.ru/
CyMMa BEKTOpPOB. MNTSX2XL8
Pasnocts https://m.edsoo.ru/
BEKTOPOB. SHBMZ1POH
[TpaBuito https://m.edsoo.ru/
4q ~TApaIENenHes 1 XS6AN7LA2
a.YMHOXeHHUE https://m.edsoo.ru/
BEKTOpa Ha YHCIIO MJUH128LR
Paznoxenue
BEKTOpa 110
45 0azucy Tpéx 1 https://m.edsoo.ru/
BEKTOPOB, HE U760IDCTG
JIeKaIuX B
OJIHOM IJIOCKOCTH
CxkangapHoe
IPOM3BE/ICHUE. https://m.edsoo.ru/J
16 Brraucnenne 1 Z46VNC71
yTJIa MEXTy https://m.edsoo.ru/l
BEKTOpaMU B USI196UQP
IIPOCTPAHCTBE
Mpocreiimie https://m.edsoo.ru/
47 3agaum ¢ 1 FIXV79T88B
BeKTOpAMH https://m.edsoo.ru/J
CWURNGO01
Mpocreiimme https://m.edsoo.ru/
48 3amaum 1 BEHWOELKS
BeKTOpAMH https://m.edsoo.ru/
P3W8BWZZSY
https://m.edsoo.ru/
O06o06m1eHne 1 ECRMXSNM3
49  cucrematu3anus 1 :
N https://m.edsoo.ru/
XXBTFP5WL
Mroropas https://m.edsoo.ru/
SFGPDWNKO
50  koHTpoOIBHAS 1 1 httos//m.ed /
pa60Ta PS://M.edso0.ru
X3ZG8A6S0O
51 ?Hi(;iﬁ;f;:aﬁm 1 https://m.edsoo.ru/
. 931AWXEK1
3HAHUH
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https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/931AWXEK1

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

51 3) 0

Ne KonuyectBo yacos i DJIEeKTPOHHBIE
ara

KonTpoanr  IIpaktu4 U@poBbIE

Tema ypoka Bce OHTpOI p ¢ usyue bp

n/ HbIe CKHe i o0pasoBaTeJbHbIC
ro

I padoThbI padoThbI pecypchl

Koopaunatsl
BEKTOpa Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE.
CkansipHoe
MIPOU3BEICHUE 1
BEKTOPOB.
Breruucnenue
yria MeXIy
BEKTOpaMH B
MIPOCTPAHCTBE

https://m.edsoo.ru/WERS
DSI4U

YpaBHeHue
IPSAMOH,
MPOXOISIIEH
4yepes IBe
TOYKH.
YpaBHeHue
IJIOCKOCTH, 1
HOpMaJlb,
ypaBHEHHUE
IJIOCKOCTH B
OTpE3KaX.
Bekropnoe
IIPOU3BEJICHUE

https://m.edsoo.ru/U20H
PUSEW

JInHeHbIE
HEpaBEHCTBA,
JIMHEHHOE 1
pOrpaMMHUpPOB

aHue

https://m.edsoo.ru/54EQ7
JOSE

AHanuTHYECKH
€ METOJIBI 1
pacuéra yria

https://m.edsoo.ru/KHJ2
OM3PV
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https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/KHJ2OM3PV

MEXITY
PSIMBIMU B
MHOTOTPaHHUK
ax

AHanuTH4YeCcKH
€ METOJIBI
pacuéra yrna
MEXITY 1
IIOCKOCTSIMU B
MHOTOTPAaHHUK
ax

dopmyia
pacCTOSHUS OT
TOYKH 10 1
IUIOCKOCTH B
KOOpJAMHATAX

Haxoxxnenue
paccTosiHUM OT
TOYKHU 10 1
IUIOCKOCTH B
KyOe

https://m.edsoo.ru/DDX
UUAIA5

https://m.edsoo.ru/SG451
UUG1

https://m.edsoo.ru/8V2N
4X1L3

10

Haxoxxnenue
paccTosiHUM OT
TOYKH J0
IUIOCKOCTH B
MIPaBUIILHOMN
npamMuIe
Ceuenus
MHOT'OTPaHHUK
OB:
CTaHJapTHbIE
MHOTOTPaHHUK
n. CeueHus
MHOTOTPaHHUK
OB: METO/I
CJIEIOB. 1
CeueHus
MHOTOTPaHHUK
OB:
CTaHJIapTHbIE
IUIOCKOCTH,
TepeceUeHUs
MPSIMBIX U
IUIOCKOCTEH

[TapamtensHbIe
psIMBbIE U
IUIOCKOCTH:
napajuleJIbHbIE

https://m.edsoo.ru/UZ15
UUS37F

https://m.edso00.ru/21960
3NHQ

https://m.edsoo.ru/MM69
MKRDP
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https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/MM69MKRDP

11

12

13

CEYEHMUS.
[TapamensHbie
psIMbIE U
IIJIOCKOCTH:
pacuér
OTHOUIEHUI

[TapamiensHbie
psiMbIE U
IUIOCKOCTH:
YTIIBI MEXIY
CKPEILIMBAIOIIN
MUCS
IPSIMBIMU
[Iepnenpukymns
pHBIE IIPSIMbIE
Y IUIOCKOCTH:
CTaHapTHbIE
apsl
NEPIEHANKYJISA
PHBIX
IUIOCKOCTEH U
IPSIMBIX,
CUMMETpUHU
MHOT'OTpaHHUK
OB
[Iepnenqukymns
PHBIE NIPsMBIE
Y IJIOCKOCTH:
TeopeMa o
Tpex
NEPIEHANKYJISA
pax.
Ilepnenqukyns
PHBIE IIpsSIMBIE
U IIJIOCKOCTH:
BBIYMCIICHUS
JUIMH B
MHOT'OTPaHHUK
ax

https://m.edsoo.ru/26EPT
M74A

https://m.edsoo.ru/YQU
VT6EVZX

https://m.edsoo.ru/HQIN
20ZJP

14

IToBTOpeHue:
TJIOTIATN
MHOTOYTOJIbHU
KOB, (hOpMYJIbI
JUIS TITOIIajIeH,
COOOpaKeHUS
noxooust

https://m.edsoo.ru/FDRZ
09G4X

15

IToBTOpeHue:
Ioniaau
MHOT'OYTOJIbHU

https://m.edsoo.ru/1ZYR
NNIKV
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https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/FDRZO9G4X
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16

17

18

19

KOB, (hopMyIIBI
JUIS TITOIIAJICH,
COOOpaKCHHS
moa00ust

Konrtponbnas
pabora
"IloBTOpenue:
MHOT'OTPaHHUK
U, CEUCHUS
MHOT'OTPaHHUK

OB

O06Bém Tena.
O6Bem
IPSMOYTOJIEHO
ro
napaiesIeu
ena. 3agauu 00
yIIBOCHUU
KyOa, o
KBaJ[paType
Ky0a; o
TPUCEKLIUU
yria
Crepeomerpuu
€CKHe 3a/1auH,
CBSI3aHHBIE C
00BEMOM
IPSMOYTOJIEHO
ro
napaJIeNIeu
ena.
[Ipukitagubie
3ajauu,
CBSI3aHHBIE C
BBIYMCIICHUEM
00Béma
IPSMOYTOJIHO
ro
napaiesenun
ena

O06béM mpsiMoit
HPU3MBI.
Crepeomerpuu
€CKHE 3a/1auH,
CBSI3aHHBIC C
BBIYUCIICHUEM
00BEMOB
IpsIMO
TIPU3MBI

https://m.edsoo.ru/S8UW
1IWwWV1

https://m.edsoo.ru/6UXG
O0RC9

https://m.edsoo.ru/0DR6
H6TQS

https://m.edsoo.ru/8AIL9
YHYJ
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https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/8AIL9YHYJ

20

21

[IpuknagHeie
3aJ1a4H,
CBsI3aHHBIE C
00BEMOM
PAMO
MIPU3MBL.
Brrancnenue
00BEMOB TEII ¢
MTOMOIIILIO
onpeaenEHHOr
0 MHTETpaJa.
O0BéM
HaKJIOHHOM
MIPU3MBI

Brrunciaenue
00BEMOB TeJI C
ITOMOIIILIO
OIpeIeNIEHHOT
0 MHTETpasa.
O0BéM
MUPAMH/TBI.
dopmyia
00BéMa
MAPaMU/IBI.
OTHolIEHHE
00BEMOB
UpamMu/ C
OOIIUM YTJIOM.
CrepeomeTrpuu
€CKHeE 3a/1a4H,
CBSI3aHHBIC C
00BEMaMu
HaKJIOHHOM
MIPU3MBI

https://m.edso0.ru/QIlYC
4F81U

https://m.edsoo.ru/2CJLC
MKS8N

22

23

CrepeomeTrpuu
€CKMe 3aJ1a4H,
CBSI3aHHBIC C
00BEMaMU
MAPaMU/IBI.
IIpuxnanHeie
3a7Ja4H 110 1
teme "OO0BEMBI
Ten",
CBSI3aHHEBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI

IIpuknagHeie
3a/1a4u 110

https://m.edsoo.ru/SF480
DTS6

https://m.edsoo.ru/Z4MZ
27RMY
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https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/Z4MZ27RMY

24

25

26

TeMme "OOBEMBI
Ten",
CBsI3aHHBIE C
00BEMOM
MAPaMUJIBI.
IIpumeHenue
00BEMOB.
Brrunciaenue
pPacCcTOsIHUS 710

IIJIOCKOCTH

Kontponbnas
pabora
"O0BéM 1 1
MHOT'OTPaHHUK
a"
wnmHapuaeck
as
MOBEPXHOCTb,
oOpasyromue
HUAJTUHAPUYECK
on
MOBEPXHOCTH.
Hunusap.
[Ipsamoit
KpyroBOu
HUJIUHAP.
ITnomans
MOBEPXHOCTHU
HUATUHIPA
Konnueckas
MOBEPXHOCTb,
obOpazyrorue
KOHUYECKOU
MOBEPXHOCTH.
Konyec.
Ceuenue
KOHYyca
IJIOCKOCTBIO,
napajuieJIbHON
IJIOCKOCTH
OCHOBaHUs

https://m.edsoo.ru/XNW
ZSSJ7P

https://m.edsoo.ru/7DHK
EHEG6

https://m.edsoo.ru/PVRE
7HO6Y

27

28

Y ceu€HHbIN
KOHYC.
Nzobpakenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB
ITnomane
0OKOBOM

https://m.edsoo.ru/9VK
WVDCTE

https://m.edsoo.ru/AWK
B9E4ANE
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29

MMOBEPXHOCTHU U
MMOJTHOM
MOBEPXHOCTHU
KOHYCa

Crepeomerpuu
eCKHe 3a1a4u
Ha
JI0Ka3aTelIbCTB
ou
BBIYHCJICHHE,
MOCTPOCHUEM
CEUCHUU
LUIMHAPA,
KOHYca.

https://m.edsoo.ru/QZVH
5EXLY

30

[Tpuknagueie
3aJa4u,
CBSI3aHHBIE C
HWIAHAPOM

https://m.edso00.ru/3429Z2
LHT5

31

Cdepa u map 1

https://m.edsoo.ru/W1TV
KAJOR

32

[Tepeceuenue
cdepsl u mapa
C IUVIOCKOCTBHIO.
Kacanwne mapa
U chepsl 1
IJIOCKOCTBIO.
Bunn
n300pakeHue
miapa

https://m.edsoo.ru/JFENB
5ZS0

33

YpaBHeHue
chepsl.
IImomans
cthepsl u eé 1
YacTeu.
Cummerpust
cdepsl U mapa

https://m.edsoo.ru/U8G2
4BO8H

34

CrepeomeTpuu
€CKHe 3a7auu
Ha
JI0Ka3aTeIbCTB
oun
BBIYKCIICHUE,
CBSI3aHHBIE CO 1
cdepoit u
mapom,
MOCTPOEHUEM
WX CEYEHHI
MJIOCKOCTBIO.
ITpuknagHeie

https://m.edsoo.ru/MXR
DTK72T
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36

37

3a7a4H,
CBSI3aHHBIC CO
cthepoii u
mapom
IToBTOpeHue:
OKPY>KHOCTb
Ha IJIOCKOCTH,
BBIUKCIICHHS B
OKPY>KHOCTH,
CTaHJapTHbHIC
momoous. 1
Paznuunnie
KOMOHWHAINHU
TEJ BpallCHHs
51
MHOTOT'PaHHUK
OB

KonTposibHas
pabora "Temna
Y TTIOBEPXHOCTH
BparieHus"
O0BéM
ATUHAPA.
Teopema 06
00BEME
PSIMOTO
UIMH]IpA

https://m.edsoo.ru/EJ2Q
DAVEJ]

https://m.edsoo.ru/33W?2
22M63

https://m.edsoo.ru/1ZN2
S6ZMO

38

39

40

Brruucnenue
00BEMOB TeI ¢
ITOMOIIIBIO
OIpPEIENIEHHOT
0 MHTEerpasia.
O0BEM KOHYCa
ITnomamu
OOKOBOI U
TTOJTHOM 1
MOBEPXHOCTHU
KOHycCa

Crepeomerpuu
€CKMe 3aJ1a4H,
CBsI3aHHBIE C
BBIYMCIIEHUEM
00BEMOB
HUATUHAPA,
KOHYca.
IIpuxnanHeie
3aJa4U 110
teme "OO0bEMBI

https://m.edsoo.ru/ACT0
MFEMVE

https://m.edsoo0.ru/ZYTK
7P8B1

https://m.edsoo0.ru/709VJ
YPSC
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Y IUJIOIIAU
MMOBEPXHOCTEU
ten"

41

42

[IpuknagHeie
3aJIa4u 110
Teme "OOBEMBI
Ten",
CBsI3aHHBIE C
00bEMOM 11apa
Y IUIOLIAABIO
cdepsl.
CooTHoOIICHUS
MEXTY
IJIOIIAISIMU
MMOBEPXHOCTEN
1 00béMaMu
MMOXOOHBIX TEI

[TomoGHBIC
Tena B
MIPOCTPAHCTBE.
H3menenue
00béMa rpu
o100uu.
Crepeomerpuu 1
€CKHUe 3aJa4H,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB Tl U
IIomanaeu
ITOBEPXHOCTEU

https://m.edsoo.ru/EZH9
GRUEJ

https://m.edsoo.ru/H2418
8MKQ

43

44

KonTponbHas
paborta
"[Tinomanu
MOBEPXHOCTH H
00BEMBI
KpYyIJIbIX Ten"

JBrxeHus
MIPOCTPAHCTBA.
OtobpaxxeHus.
JBukeHus u
PaBEHCTBO
¢uryp. OGmmue
CBOICTBA 1
JIBIKCHUH.
Bunanr
JBHKCHU:
napasuieIbHbIN
IIEPEHOC,
LEHTpAJIbHAs

https://m.edsoo.ru/73U0
DGNYR

https://m.edsoo.ru/RXJ4
YW6NA
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45

CUMMETpHUS,
3epKajibHas
CUMMETpHUS,
IIOBOPOT
BOKPYT
MPAMOM
[IpeobpazoBan
W moxoOus.
[Ipsmas u
cthepa Diinepa.
I'eomerpuueck
ue 3a7aud Ha
IPUMCHEHUE
JIBUKCHHS

https://m.edsoo.ru/A1PU
2WOAX

46

Oo6o061maroiee
nosTopenue 11
MOHATHM U
METOJ/IOB Kypca
reomerpuu 10—
11 xnaccos,
cHUCTeMaTH3aIn
s1 3HAHUM:
"[TapamiensHo
CTb IIPAMBIX U
IJIOCKOCTEH B
npocTpaHcTBe"

https://m.edsoo.ru/1IHVB
2NZH9

47

48

49

Ob6o6maroree
noTopenue 11
TOHSTAN U
METOJIOB Kypca
reomerpun 10—
11 xnaccos,
cucTeMaTtu3anu
sl 3HAHWM:
"BekTopsl B
npocTpaHcTae"”

O06o0maroree
noBTopenue 11
MMOHATHH U
METO/IOB Kypca
reomerpun 10—
11 xnaccos,
CHCTEMaTu3aIx
s1 BHAHHUH:
"O0beM
MHOT'OTpaHHUK
a"
O06o0maroree
noBTopenue 11

https://m.edsoo.ru/AQEF
PERJO

https://m.edsoo.ru/B85S7
VDTC

https://m.edsoo.ru/H2ZA
BPRXO
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50

51

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

MMOHATHH U
METO/IOB Kypca
reomerpuu 10—
11 xnaccos,
CHCTEMaTH3alH
s1 BHAHHUH:
"TTnomanu
MOBEPXHOCTHU U
00BEMBI
KpYyIJbIX Ten"

Hrorosas
KOHTPOJIbHAS 1 1
pabora

Hcropus
pa3BUTHSA
CTEpPEOMETpUN
KaK HayKH U eé
poJib B
pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIIBIOTEPHBI
X TEXHOJIOTUH

51 5

https://m.edso0.ru/GXZ
MP89GD

https://m.edsoo.ru/IESAL
06B5
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI
10 KJIACC

Kon IIpoBepsieMble NpeaMeTHbIE Pe3yJabTATHI 0CBOEHUS
NPOBEPSIEMOr0  OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CPpeHero 001ero
pe3yJbTara oOpa3zoBaHusi

7 ['eomeTpus
7.1 OnepupoBath NOHATUAMH: TOUKA, IPsIMasi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX IPH
pELIEHNN T€OMETPUYECKUX 3a1a4
73 OnepupoBatb HNOHATUSAMU: napajlienbHoCTh U
NEPHEHAUKYJIIPHOCTD NPSAMBIX U INIOCKOCTEN
74 KnaccuduinmpoBarb B3aMMHOE pacClONOKEHUE NPSIMBIX U

IJIOCKOCTEN B IPOCTPAHCTBE

OnepupoBaTh  MNOHATUAMM: JBYIPAHHBI  yroia, TIpaHd
7.5 JIBYTPAHHOTO YIJia, peOpo IBYTPAHHOTO yTiia, TUHEUHBIN yroj
JIBYTPAHHOTO yTiia, TPaJlyCHasi MeEpa ABYTPAHHOIO yIJia
OnepupoBaTh MOHSTUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U
7.6 HEBBIMYKJIBIA MHOTOTPaHHUK, JJIEMEHTHl MHOTOTPAaHHUKA,
PaBUJIHHBIA MHOTOTPAHHHUK

Pacrnio3naBaTth OCHOBHEIC BUJbl MHOT'OI'PaHHHUKOB (HI/IpaMI/I)Ia,

77 npu3Ma, IPsIMOYTOJIbHBIN Napasijiesienume, Kyo)
KnaccugunupoBaTs MHOTOTpaHHUKH, BBIOMpAasi OCHOBAHUS IS

78 KJacCU(pUKaUU (BBIIYKIIbIE U HEBBITYKJIblE MHOIOIPaHHUKH,
IpaBWJIbHBIE MHOTOTPAHHUKH, IPSIMblE U HAKJIOHHBIE TIPU3MBI,
napaiyieIeUIe bl )

79 OnepupoBaTh MOHATHSIMH: CEKyIas TUIOCKOCTh, CEYCHHE
MHOTOTPaHHHUKOB

210 OOBACHATD IPUHLIUIIBI MOCTPOEHUS CeueHUui

MHOTOI'PaHHUKOB, UCIIOJIB3Yys METO/ CIICI0B

CtpouTh ceyeHUsT MHOTOTPAaHHUKOB METOJIOM  CIIEJOB,
7.11 BBITIOJIHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PHUCYHKOB
IPOCTBIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXO0XJIEHUE T€OMETPUUYECKUX BEIMYUH 10
oOpaslaM  WIM  alIropuTMaMm, TPHUMEHSSI  HU3BECTHBIC
QHATUTHYECKUE METOJIbl TPU  PEHICHHH CTaHJapTHBIX

712 MAaTEMAaTHYECKUX 3aJlad HAa BBIYMCICHHUE PACCTOSHUN MEXKIY
JIBYMSI TOUKAMH, OT TOUYKH 10 IPSIMOM, OT TOYKHUIO MIOCKOCTH,
MEXKY CKPELIMBAIOIIMMHUCS MTPSIMBbIMU

7.13 Pemrars 3a7aun Ha HaXOXKIEHUE TEOMETPUUYECKUX BEJIMYUH I10

[OKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANUCHIO
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oOpasuaM  WIM  ajIropuT™MaM, DPUMEHSAS  U3BECTHbBIC
AQHAJIMTUYECKUE  METOAbl IpPU  PEIICHUUM  CTaHIApPTHBIX
MaTeMaTUYECKUX 3a/1ad Ha BBIYHCICHHE YIIOB MEXIY
CKPCIIMBAKOIMMHUCA  IPSAMBIMH,  MEXIy  NpPAMOM W
IJIOCKOCTBIO, MEXAY INIOCKOCTSIMU, JBYTPAHHBIX YTJIOB

Breraucasate 00BEMBI u IJIOIIA N ITOBEPXHOCTEN
MHOTOTPAaHHUKOB (TIpU3Ma, MHpaMHAa) ¢ [PUMEHECHHUEM
dbopMyJl, BBIYUCIIATH COOTHOIICHHS MEXAy IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOIPAaHHHUKOB

7.14

OnepupoBarh MNOHATUSAMH: CUMMETPUS B IPOCTPAHCTBE,
7.15 LEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh

CUMMETpUHU (HUTypbI

W3Bnekats,  mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH
7.16 MHpOpMaAMI0O O  MPOCTPAHCTBEHHBIX  TI'€OMETPUUYECKUX

¢urypax, npeAcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX

HpI/IMeHHTB TCOMCTPHUUCCKHC (baKTBI JJIA peHICHUA
CTCPCOMCTPHUUYCCKHUX 3aJa4, IIPCAIIojJararomux HCCKOJBKO

[ 11aroB PEILICHU, €CIIU YCIOBHUS IIPUMEHEHUS 3a/1aHbl B SIBHOU
dbopme
[IpumensaTs  mpocTEHIIME  OPOrpaMMHBIE  CpPEIACTBA U
7.18 JJIEKTPOHHO-KOMMYHMKALIMOHHBIE CUCTEMBI IIPU  PELICHUU

CTEPEOMETPUYECKUX 3a]a
[IpuBoAUTH TPUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTEH B

7.19 NPUPOJE M JKHU3HU, pACIO3HABATH IMPOSBIICHHE 3aKOHOB
Ir€OMETPUHU B UCKYCCTBE

[IpuMeHATh MOTy4YeHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBAThH
peanbHbIe CHUTyallUd M TPUMEHSATHh H3YyYCHHbIE TOHATUSA B
nporecce nouckKa perieHus MaTeMaTUYECKH
chopMyIMpOBaHHON TMPOOJIEMBI, MOJEIUPOBATh PpPEATbHBIC

7.20
CUTyallud HA SI3bIKE T'€OMETPHUH, HCCIIEOBATH MOCTPOCHHBIE
MOJENU C HCHOJBb30BAHUEM TE€OMETPUYECKUX TOHATUU H
TEeOopeM, ammapara anreOpbl, pellaTh MPaKTHYECKUE 3a/layw,
CBSI3aHHBIC C HAXO0XKJACHUEM F€OMETPUYECKNX BEJIMYHH
11 KJIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yabTAThl 0CBOCHUS

NpoOBepPseMOr0 OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl CPpeHEro 001Iero
pe3yJbTara oOpa3zoBaHust

6 I'eomerpus

6.1 OHCpI/IpOBaTI) MOHATHUAMU: HUIHMHAPHUYCCKAA ITOBCPXHOCTD,

oOpaszyolme IWIMHAPUYECKOM TOBEPXHOCTH, IMIJIMHJP,
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KOHUYECKass  MOBEPXHOCTh,  OOpa3yloume  KOHUYECKOM
MOBEPXHOCTH, KOHYC, cheprudecKkas MoBEepXHOCTh

6.2 Pacmo3naBath Tena BpamieHus (IWIHHIP, KOHYC, cdepa u 1map)
6.3 OOBICHATH CITOCOOBI MOTYUYEHHUS TEJ BpaIllCHUS

KnaccudunupoBaTb B3auMHOE pacnojoxeHue chepbl U
IUIOCKOCTH

6.4

OnepupoBaTh NOHSTUAMH: IIAPOBOM CETMEHT, OCHOBAHUE
6.5 CETMEHTa, BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAHUE
IAPOBOTO CJI0SI, BEICOTA IIAPOBOTO CJIOS, IIAPOBOUM CEKTOP

Boruucisate 00bEMBI U MJI0IA 1M TOBEPXHOCTEHN Tell BpaleHus,
Tr€OMETPUYECKUX TEJ C TPUMEHEHUEM (hopMyI

6.6

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIUCAaHHBIA B
6.7 chepy U omucaHHbI OKoJNO cdepbl, chepa, BOUCaHHAS B
MHOTOTPaHHHK WM TEJIO BPAIICHUS

BbI4uCasATh COOTHOILICHUSI MEXKIY IJIOMIAASIMHU MOBEPXHOCTEH
U 00bEMaMU MOI0O0OHBIX TEN

6.8

N3o00paxkats uzydaembie (GUTYpHI OT PYKH M C MPUMEHEHHEM
MPOCTBIX YEPTEKHBIX MHCTPYMEHTOB

6.9

BrImonHATe (BBIHOCHBIE) IUIOCKHME YEPTEeKHM W3 PHUCYHKOB
6.10 MPOCTBIX OO0BEMHBIX (UTYp: BHUI CBEPXY, COOKY, CHH3Y;
CTPOUTH CEUCHHS TEJ BPAIICHUS

W3Bnekats,  WHTEpHpEeTHpOBaTH M MPEeOOpPa3OBHIBATH
6.11 uHGOpPMAIIMI0O O  TMPOCTPAHCTBEHHBIX  T'€OMETPUYECKHUX
durypax, npeACTaBICHHYIO Ha YepTEKaX U pPUCYHKaX

[Ipumensats  reomerpuueckue  (akThl IS PEHICHUS
CTEPEOMETPUYECKUX 3a1ad, MPEANOJIAraloluX HECKOIBKO

6.12 N
IIaroB PEIeHMs], €CJIM YCIIOBUSI IPUMEHEHHUS 3aJlaHbl B SBHON
dbopme

6.13 OnepupoBath MOHSATUEM: BEKTOP B MPOCTPAHCTBE

BoImonHATe  IEWCTBUS  CIOKEHUS BEKTOPOB, BBIYUTAHUS
6.14 BEKTOPOB M YMHOXCHHUS BEKTOpa Ha 4YHUCJIO, OOBACHSTH,
KaKHMH CBOMCTBAMHU OHM 00JIaJal0T

[IpuMeHATh TpaBWIIO Mapalielenuneaa IMpu  CIOXKEHUU

6.15
BEKTOPOB
OnepupoBaTh TMOHSATHUSAMH: JIEKAPTOBBI  KOOPJAWHATHI B
IPOCTPAHCTBE, BEKTOP, MOYJb BEKTOPA, PABEHCTBO BEKTOPOB,
6.16 KOOPAWHATBI BEKTOpA, YIroJl MEXKIYy BEKTOpaMH, CKaJIspHOE
IIPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIC
BEKTOPBI
6.17 Haxomute cymMMy BEKTOPOB W TPOUM3BEICHHE BEKTOpa Ha

4YuCJIO, YIroJl MCKAY BCKTOPaMH, CKAJLIPHOC IPOHU3BCACHHUC,
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pacKiIaablBaTb BEKTOP I10 ABYM HCKOJIIMHCAPHBIM BEKTOPaM

3afgaBaTh IUJIOCKOCTh YpPaBHEHHEM B JEKAPTOBOM CHCTEME

6.18
KOOpJIUHAT
6.19 Pemars npocreiime reoMeTpuueCKue 3a1a4i Ha IPUMEHECHUE
BEKTOPHO-KOOPJMHATHOI'O METOAA
Pemiate 3agaum Ha  J0Ka3aTeJILCTBO  MaTeMaTHYCCKUX
6.20 OTHOILIICHUM W HAXOXKIECHUE TE€OMETPUYECKHUX BEIUYUH II0

06pa3uaM WK aJIrOpUTMaM, IHIPHUMCHAA HN3BCCTHBIC MCTOIbBI
IIpHU pCHICHUN CTAHIAPTHBIX MATCMATUYCCKUX 3a1a4

[IprumensaTs  mpocTedIMe  OpPOrpaMMHBIE  CpPEIACTBA U
6.21 ANEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU  PELICHUU
CTEPEOMETPUYECKUX 3a1ad

[IpuBOIUTE HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
6.22 NpUPOJE W JKW3HHW, pPACIO3HABaTh MPOSBIECHUE 3aKOHOB
r€OMETPHUH B UCKYCCTBE

[IpuMeHATh MOTydYeHHBIC 3HAHUS Ha TIPAKTHKE: aHATM3UPOBATH
peajbHbIe CHUTYyallud M IPUMCHSITh HM3YyYCHHBIC IIOHATHUS B
nporiecce MOMCKa peleHus MaTeMaTHICCKH
chopMyTUPOBaHHONW MPOOJIEMbI, MOJIEIUPOBATh peabHbIC
CUTyallud HA SI3bIKE T'€OMETPUH, HCCIIEIOBATH MOCTPOCHHBIE
MOJENN C HCHOJb30BAHUEM T€OMETPUYECKUX TOHITUH U
TEOpEM, ammapara ajareOpbl, peniaTh MpPaKTUYECKUE 3aayH,
CBSI3aHHBIC C HAXOXKJICHUEM FeOMETPUUECKUX BEIIMUUH

6.23

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
10 KVIACC

Ko IIpoBepsieMbIii 3J1IEMEHT COAEPKAHUS

7 ['eomeTpus

OcHOBHBIE TIOHATUSI CcTepeoMeTpuu. Touka, TmpsMasi, IUIOCKOCTb,
7.1  TpoCTpaHCTBO. [lonsTie 00  aKCMOMATHMYECKOM  IOCTPOCHUU
CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX

B3anmHoe pacnosiokeHre NpsMbIX B NPOCTPAHCTBE: IEpeCeKarolmecs,
IapajulesIbHble U CKpeluBaronmecs npsamele. [lapanneabHoCTh NpsMbIX U
IJIOCKOCTEW B NPOCTPAHCTBE: NapajuIeNIbHbIEC IPsSMbIE B IPOCTPAHCTBE,
[APAJLIEIIBHOCTD TPEX MPSAMBIX, NMAPAIUIEIBHOCTh MPSIMOM U IUIOCKOCTH.

7.2  Yrasic COHamnpaBICHHBIMH CTOPOHAMH, YroJd MEXIy HpsSMbIMU B
npocTpancTse. [lapaieabHOCTh MIOCKOCTEN: MapajulesIbHbIE TUIOCKOCTH,
CBOMCTBA IMAapAJUIEIIBHBIX IIOCKOCTEN. IIpocTelimme nmpocTpaHCTBEHHBIE
(Gurypbl Ha IJIOCKOCTH: TETpa’ap, KyO, mapajiesenunesa, MoCTpOSHHUE
CeYeHUN
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[lepneHaAuKyISIPHOCTE  NPSIMOM M IUIOCKOCTH:  NEPIECHIUKYIISIPHBIC
IpsIMBIE B IIPOCTPAHCTBE, MPSIMBIE NTapaJUICIbHbIE U IIEPIICHINKYJIISIPHBIE K
IUIOCKOCTH, NPU3HAK NEPHNEHAUKYJSPHOCTA IIPSAMOM M IUIOCKOCTH,
TeopemMa O NOpsAMOW  MNEPNEHAUKYISIPHOM  IUIOCKOCTA. YIJIbl B
IIPOCTPAHCTBE: YroJI MEXAY NPSAMOU M IUIOCKOCTBIO, IBYTPAaHHBIA YIOJI,
JVHEWHBIA YroJI JBYIpaHHOro yrua. llepneHaukynsp W HakJIOHHBIE:
pacCTOssHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE OT MpPsSMOU 110
MJIOCKOCTH, MPOEKIHs (QUrypbl Ha TUIOCKOCTh. llepneHAuKyIsIpHOCTH
IUIOCKOCTEN: MPU3HAK MEPIECHINKYIAPHOCTH JBYX IIOCKOCTEH. Teopema
0 TPEX MEPIEHIUKYISIPAX

7.3

[lonsaTe MHOTOTpaHHMKA, OCHOBHBIE JJEMEHThl MHOTIOTPaHHUKA,
BBIMYKJIbIC U HEBBIMYKJIbIE MHOTOTPAHHHMKHU, Pa3BEPTKA MHOTOrpaHHUKA.
[Ipuszma: n-yronpHas mnpusMa, TPaHUW U OCHOBAHUSI MPU3MBI, MpsMas U
HaKkJIOHHasi TPU3MbI, OOKOBass W TMOJHAs TOBEPXHOCTh MPU3MBL.
[Tapannenenunen, NpsSMOYrOJbHBIA NapauIeeNune]] U €ro CBOMCTBA.
[Tupamuga: N-yronapHas NUpaMuja, TPaHU W OCHOBAHHUE MHPAMU/IBI,

7.4  OokoBasg W TMOJHAs MOBEPXHOCTh MUPAMUJbI, TIPABWIbHAS U yCEUEHHAs
nupaMyja.  OJEMEHTbl  Opu3Mbl W nupaMunbl.  [IpaBuibHBIE
MHOTOTPAHHUKHU: TOHATHE TMPABWIBHOTO MHOIOTPAaHHUKA, MNpPaBUJIbHAS
npu3Ma U NpaBUJIbHAs NUpaMuia, IpaBUJIbHAs TPEYroJibHAs MUpaMujia u
npaBWIbHBIA  TeTpadap, Kyo0. IlpeacrtaBiaeHne o0  MpaBUIIBHBIX
MHOTOTPAaHHUKAX: OKTa3Ap, TOAEKA3Ip U uKoca’apyrue CeueHus Mpu3Msl
Y MUPaMUJIbI

CumMeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKHU, MPSAMOM,
7.5 IUIOCKOCTH. DJIEMEHTHl CHUMMETPHHM B TNHpaMuaax, MNapajulesenurenax,
IIPaBUJIBHBIX MHOTOI'PaHHUKAX

Bbluucienre >37€MEHTOB MHOTOTPAHHUKOB: pEOpa, AMArOHANIM, YTJIbI.
[Inomans OOKOBOM MOBEPXHOCTH M TIOJHOM TMOBEPXHOCTU MPSIMOU
MPU3MBI, IJIOLIAb OCHOBAaHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTU MPAMON

76 npu3Mbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIIBHOM
nupamMujibl, TeopemMa O Iomaau yced€HHol nupamuabl. llonstue 00
00béMe. OOBEM MHPaMHUIBI, TPUIMBI

77 [Tono6ubie Tenma B mpoctpaHcTBe. COOTHOIIECHUS MEXIY IUIOIIAISIMHU

' OBEPXHOCTEHN, 00bEMaMu OJIOOHBIX Tell

11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMSA
6 ['eomerpust

Hunuuapuueckass  MOBEPXHOCTb, OOpasyrollue  UUIMHAPUYECKON
6.1 NOBEPXHOCTH, OCh  UWJIMHAPUYECKOW  TOBepXHOCTH. [{mmunp:
OCHOBaHUSI M OOKOBasi MOBEPXHOCTb, OOpasyrouiass M OCh, IJIOLIAAb

[OKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHP OCKAPOBWY, AUPEKTOP 26.10.26 15:03 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




OOKOBOH M TOJIHOM IMOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yroIue KOHMISCKOW ITOBEPXHOCTH, OCh
¥ BEpIIMHA KOHWYECKOW MoBepXHOCTH. KOHYC: OCHOBaHHME M BEpIIWHA,
6.2 oOpasyromiass M OCh, IUIOMIAJb OOKOBOM W TIOJHOM TMOBEPXHOCTH.
Yceu€HHBI KOHyC: OOpa3yloliue W BbICOTAa, OCHOBaHHS W OOKOBas
IOBEPXHOCTh

Cdepa u map: 1neHTp, paauyc, IuaMeTp, TUIoaas MOBEPXHOCTH CHEpHI.
6.3  BsaumHuoe pacnosioxkeHue cepbl U TUIOCKOCTH, KacaTelbHas MIOCKOCTh
K cepe, iomans cheps

N3o00paxkeHne Ten BpalleHUs Ha IUIOCKOCTU. Pa3BépTka uuiauHApa U
KOHyca

6.4

KoMmOnHanuu Ttenm BpalieHus W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
6.5 OMHCaHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAaHHUK, WIIU
TEJIO BpaIleHUs

[Tonstue 06 o6BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00
6.6 00bEME TPAMOYTOIBLHOTO Mapaiieenumena u cieacTsus u3 Heé. O0bEM
HUIMHIpa, KoHyca. O0BEM 11apa u miomaab chepsl

HOI[O6HI>I€ TCJI1a B IIPOCTPAHCTBC. CooTHOIICHUS MCXKAY ILIOMIAAAMMA

6.7 . .
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX TEN

Ceuenunsa nmnuHApa (HapajieibHO U MEPIEHIUKYISIPHO OCH), CEUEHHS
6.8  koHyca (mapajuieIbHOE OCHOBAHHUIO M TPOXOJSIIEE yepe3 BEpILUHY),
CEYeHMs I1apa

BekTtop Ha miuockocTM M B npocTpaHcTBe. ClI0)KEHHE W BBIYWTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4Mcio. PasnoxkeHue BeKTopa IO
6.9 TpéM HeEKOMIUTaHapHBIM BekTopaMm. [IpaBwiio mapasienenuresna.
Pemienne 3amad, CBA3aHHBIX C TNPUMEHEHHWEM IIPABWJI JEUCTBUU C
BEKTOpaMHU

[IpsmoyrosibHast cucremMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaThl
BekTopa. [Ipocreimune 3axaun B KOOpAUHATAX. YTOJ MEXKIY BEKTOPAMMU.
6.10 CkansipHoe TmpOM3BEJECHNE BEKTOPOB. BBIYUCICHHE YIJIOB MEXIy
NpSIMBIMA M TIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIA METOA MpH
pelIeHn: reOMETPUIECKUX 3a1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsieMble TPeOOBaHUSA K MPEAMETHBIM pe3yabTaTaM
IPOBEPSIEMOr0  OCBOCHHMS OCHOBHOM 00pa30BaTeIbLHOM MPOrpaMMBbl
TpedoBaHus cpeaHero oouero 00pa3oBaHus

Bnanenue meTonamMu 10Ka3aTeabCTB, AITOPUTMAMU PEILICHUS
3a1ay; ymeHue (popmMyaupoBaTh U ONEPUPOBATH MOHATHUIMMU:
ONpeJeiIeHNe, aKCUOMa, TEOpeMa, CIEJICTBHE, CBOMICTBO,
MpHU3HAK, [0KA3aTeIbCTBO, PABHOCHIBHBIE (HOPMYIHNPOBKHY;
OPUMEHATh UX; YyMeHue ¢opMynupoBatb oOpaTHOE U
MPOTUBOMOJIOKHOE YTBEP)KJICHUE, MPHUBOIUTH MPUMEPH U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOA  MaTeMaTHUeCKOH
WHAYKIMHA, TPOBOAMUTH JO0Ka3aTeNbHBIE PACCYXACHUS TIpU

1 pelIeHnr 3aJad, OICHWBATh JIOTHUYECKYI0 TMPAaBUIBLHOCTD
paccyXJeHUI; YMEHUE ONEPUPOBATh OHATUAMU: MHOXECTBO,
OJIMHOKECTBO, ONEpallid HaJl MHOXECTBaMHU; YMEHHUE
UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar i
OMUCaHUsl PEATBHBIX MPOLECCOB U SIBJICHUM W IPHU PEIICHUU
3a/a4, B TOM YHCJI€ U3 JpYrMX y4eOHBIX IMPEIMETOB; YMEHUE
OTIepUpPOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, IepeBO, UK,
rpad Ha MJIOCKOCTH; YMEHHE 3aJaBaTh W OMHCHIBATH Tpadbl
Pa3IMYHBIMK CIIOCOOAMHU; UCIOJIB30BaTh rpadbl MPU pelIeHUN
3a1a4y

YMeHnue onepupoBaTh NOHATUSMU: HaTypalbHOE YHUCIIO, LIEI0e
YHCII0, CTENEHb C LEbIM [MOKa3aTeaeM, KOPEeHb HaTypalbHON
CTENEHU, CTENEHb C PALMOHAIBHBIM IMOKa3aTeJIeM, CTEIEHb C
JNEHCTBUTENBHBIM [IOKa3aTejaeM, Jorapudm 4yucia, CHHYC,
KOCMHYC W TAaHT€HC TPOHW3BOJIBHOTO YHCIA, OCTATOK IIO
MOJIyJII0, PAIMOHATFHOE YHWCJIO, HWPPAIMOHAIBFHOE YHUCIIO,
MHO>KECTBa HATypaJIbHBIX, ENbIX, paIMOHAIBHBIX,
JICHCTBUTENBHBIX YHCEN; YMEHHE WCIOIb30BaTh MPU3HAKU
9 JEIMMOCTH, HAaUMEHBIINHA OOIIWN JEeTUTeNh W HauMEHbIIee
o0miee KpaTHOe, alropuT™M EBKiMaa mpu pemieHUH 3anaad;
3HAKOMCTBO C pa3IUYHBIMU TO3UIMOHHBIMHA CHCTEMaMHU
CUHCJICHUS, YMEHHUE BBITIOJHATH BBHIYUCIICHHE 3HAYCHUH U
npeoOpa3oBaHus BHIPAKECHUIN CO CTEMEHSIMU U JorapupMaMu,
npeoOpa3zoBaHus IPOOHO-PAIMOHATBHBIX BEIPAKCHUI;, YMEHUE
OTIepUpPOBATH MOHSITUSIMHU: MOCTIEI0BATENBHOCTD,
apudmernyeckas Mporpeccusi, reoMeTpuyecKas IMporpeccus,
OecKkOHEYHO yOBIBaroIIass TeOMETpUYECKas MPOTPECCHS;
YMEHHE 3a/1aBaTh I[IOCJIECOBATEILHOCTH, B TOM 4YHCIE C
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IOMOIIBIO PEKYPPEHTHBIX (QOpPMYJ; YMEHHE OIEepUpOBaTh
HOHATUSAMMU: KOMIIJIEKCHOE 4HCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE 4YHUCJA, MOJAYJIb W apPryMEHT KOMIUIEKCHOIO
yrcna, popma 3anucu KOMIUIEKCHBIX dncel (TeoMeTpuyecKas,
TPUTOHOMETPHUYECKAS 17§ anrebpanyeckas); yMETh
MPOU3BOJIUTH apu(PMeTUYecKue ICHCTBHUS C KOMIUIEKCHBIMU
YU CIIaMU; IPUBOAUTH IPUMEPHI UCIIOIB30BaHUS KOMILJIEKCHBIX
YuCeJl; OINEpUpOBATh NOHATHAMMU: MaTpuua 2X2 um 3X3,

OIIPCACIINTCIIb MAaTpPUIIHI, FGOMGTPI/I‘-ICCKI/Iﬁ CMBICJI
OIIPCACIINUTCIIA

VYMeHue OIICpupoOBaThb IIOHATHUAMM. palOHAJIbHEIC,
HppaliMOHAJIBHEIC, ITOKAa3aTCJIbHBIC, CTCIICHHBIC,

jJorapumuyeckre, TPUTOHOMETPUYECKUE ypaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUSIMU:
TOXJIECTBO, TOXIECTBEHHOE MpeoOpa3OBaHKUE, ypaBHEHUE,
HEPABECHCTBO,  CHUCTEMa  ypaBHEHUA W  HEPABCHCTB,
PaBHOCUJIBHOCTh YPAaBHEHHM, HEPABEHCTB U CUCTEM; YMEHUE
peliaTb ypaBHEHHUs, HEPABEHCTBA U CHUCTEMBbI C IOMOIIBIO
pa3IMYHbIX NPUEMOB; pPElIaTh YPAaBHEHMS, HEPABEHCTBA U
CHCTEMBI C [TApAMETPOM; IPUMEHITh YPABHEHHUSI, HEPABEHCTBA,
UX CUCTEMBI [T PELICHUS MAaTeMaTUYECKUX 3a7a4 U 3aJa4 U3
Pa3IMYHBIX 00JACTEN HAYKU U pEeaTbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIOHSA, YETHOCTH
byHKIIUYA, TMEePUOAMYHOCTh  (DYHKIMHM, OTrPAaHUYCHHOCTH
GyHKIIUA, MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (GYHKIIHUH,
HaumOoOJbIlIeE W HAaWMEHbIIee 3Ha4YeHUs GYHKIUA Ha
IPOMEXKYTKE, HETNpephiBHAS (PYHKIUS, aCUMMTOTHI Tpaduka
dbyHKIIMKM, TIepBas W BTOpas MNPOW3BOAHAS  (YHKIIUH,
T€OMETPUYECKU W  (PU3WYECKUA CMBICI MPOU3BOHOM,
nepBoOOpa3Hasi, ONpeACICHHBI HHTETPAT, YMEHUE HAaXOJNUTh
acuMIITOTel  Tpaduwka  GYyHKIUM, yMEHHE  BBIYHUCIATH
IPOU3BOJHBIE  CYMMBI,  TPOM3BEJCHUS, YacTHOTO U
4 KOMITO3UIIMKA (DYHKIMI, HaXOJIUTh ypaBHCHUE KacaTeIbHOM K
rpaduky (QyHKIUM; yMEHHE HAXOIUTh  IPOM3BOIHBIC
3IIEMEHTAPHBIX byHKIIHIA;, yYMCHHE UCITI0JIB30BaTh
IPOU3BOJHYIO JUIA HWCCICIOBaHUSA (YHKIUHA, HaXOJIUTh
HAauOOJBIITNE W HAWMEHBINHNE 3HAYCHHsS (PYHKIUH; CTPOUTH
rpagukd  MHOTOYJICHOB C  HCIOJB30BAHHWEM  ammapara
MaTEMaTUYECKOTO aHaINn3a; MPUMEHSITh MPOU3BOJHYIO IS
HAXOXKJCHUSI HAWIYUIIEro PEelIeHUus B MPHUKIAJAHBIX, B TOM
YHUCJIE COIMATbHO-DKOHOMUYECKNX W (DU3MYECKUX 3ajadax;
HaXOJIUTh TUIOMIAA U 00BbEMBI (PUTYP C MTOMOIIBIO HHTETPAJIA;
OPUBOJUTH MPUMEPHl MATEMATHYECKOTO MOJIETUPOBAHUS C
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NOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUN

YMenue omnepupoBaTh MOHATUAMH: rpaduk  (QyHKIUH,
oOpatHass (QYHKIHsS, KOMMO3ULIMA (YHKIMH, JTUHEHHas
(yHKIMSA, KBapaTU4yHash (PYHKIMs, paluoHaiIbHas (yHKIIMS,
CTeneHHas  (yHKUUs, TPUTOHOMETPUYECKHE  (DPYyHKIHUH,
oOpaTHbIE TPUTOHOMETpUYECKUE (YHKIUH, MOKa3aTelbHAs U
norapumuueckas (QYHKIUM; YMEHHE CTPOUTh TIpadukKu
U3YYEHHBIX (YHKIUI, BBIIOJIHATH peoOpa3oBaHUs rpauKoB

) (YHKIMI, UCTI0Ib30BaTh T'paUKH IS U3YUEHHS IPOLIECCOB U
3aBUCUMOCTEHN, MpU pELIEHUW 3a7ady U3 JPYrux Yy4eOHBIX
NpPEeAMETOB MW 33Ja4 M3 pEabHOM JKWU3HHU; BbIpaXaThb
(dopMynamMu 3aBUCUMOCTH MEKIy BEIMYHMHAMM; UCIIOIb30BAThH
CBOMCTBa WU rpaduku (QYyHKUUNA [JIs1 PEIICHHUS YpPaBHEHHUI,
HEPABEHCTB M 3aJad C [apaMeTpamMu; H300paxkaTb Ha
KOOPAWHATHOM IUIOCKOCTH MHOKECTBA PELICHUM YpaBHEHWU,
HEPaBEHCTB U UX CHCTEM

VYMeHue pemaTrh TEKCTOBBIE 3a/laddl pPa3HbIX THUIOB (B TOM
YHUCJI€ Ha MPOLEHTHI, JOJM U YacTHU, HA JABWXKEHHUE, paldoTy,
CTOMMOCTb TOBapOB U YCIyT, HAJOrHW, 3aJadyd U3 00JacTu
YOpPABJICHHUS  JIMYHBIMU W CEMEHHbIMU  (DMHAHCAMH);
COCTaBIAITb BBIPAXKCHMS, YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHIO 3aJa4d, HCCIENOBATh IOJYYEHHOE
pelieHue M OLEHHBATh MPAaBAONOJ00HOCTh PE3YJIbTATOB;
YMEHHE MOJCIMPOBATh pEAJIbHBIE CUTyallud Ha A3bIKE
MAaTEMaTHKH; COCTaBJISITh BBIPAKECHUS, YpaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHUIO 3a/1a4U, UCCIIEN0BATh
HOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAaHUEM armapara anreopsl,
VHTEPIPETUPOBATH NIOJYUYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh MOHATUSIMU: CpeiHEE apumeTnyeckoe,
MeJMaHa, HauOoJblllee M HAUMEHbIIEE 3HAYCHUs, pa3Max,
JUCIIEpCHUsI, CTaHJAPTHOE OTKJIOHEHHE YHCJIOBOrO Habopa;
yMEHUE  U3BJIEKaTh, HMHTEPIPETUPOBATh  HHGPOPMAIIHIO,
IPEICTAaBIICHHYI0 B TabnuIlax, Ha awarpamMmax, rpadukax,

7 OTPaXKaU[yl0 CBOMCTBA PEAIBHBIX MPOLECCOB M SIBJIECHUI;
MPENCTaBIATh HHPOPMAIIUIO C TTIOMOIIBIO TAOTUI] U JUATPaMM;
UCCIIEIOBAaTh CTAaTUCTUYECKUE JIAHHBIE, B TOM YHCIIE C
npUMEHEHHEM TpadUuuecKnuxXx METOJOB U  DJIEKTPOHHBIX
CpeAcCTB; rpadUuecKu MUCCIeI0BaTh COBMECTHBIE HAOIOICHUS
C MOMOUIBIO TMAarPaMM PACCEMBAHUS U JIMHEWHOM PETPECCUA

YMeHne onepupoBarh IMOHATHUAMU: CIYyYaHBIA OIBIT U
CllydaiilHOE COOBITHE, BEPOSATHOCTb CIY4YailHOrO COOBITHS;
YMEHUE  BBIUUCIATH BEPOSITHOCTh C  HUCIOJIb30BaHUEM
rpauUUIecKuX METOJOB; MPUMEHSITh (POPMYIIBI CIOXKCHUS H
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YMHOKEHUSI BEPOATHOCTEH, (OpMYIy IMOITHOW BEPOSTHOCTH,
dbopmyny bepHymm, koMOuHaTOpHBIE (GaKThl U (POPMYIIBI;
OIIEHUBAaTh BEPOATHOCTH pPEAIbHBIX COOBITUH; YMEHHUE
OTIEPUPOBATH MOHATUSIMU: ciyvyaiiHas BEJINYMHA,
pacrpeneneHue BEepOATHOCTEH, MAaTeMaTUYeCKOe OXHUJaHUE,
JIUCTIEPCUS U CTAHJIAPTHOE OTKJIOHEHHE CIIy4YaiiHOM BEJIMYUHBI,
GYHKIIUA ~ pacTpefieicHus] W TUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeJIbHOT0O W HOPMAJIBHOTO paclpeieieHuil; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeleseHud s
pelieHus 3a/iay; 3HAaKOMCTBO C TMOHSTUSMU: 3aKOH OOJIBIINUX
YuCcel, METOJIbl BBIOOPOYHBIX HCCIIEOBAaHUMN; YMEHHE
IPUBOJIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIUX YHCEN B
OPUPOAHBIX W OOIIECTBEHHBIX  SIBJIICHUSX;  YMEHHUE
ONEPUPOBATh MOHATHUSIMU: COUYETAHHE, MEPECTAHOBKA, YHCIIO
COYETaHUM, YUCIO MEepPecTaHOBOK; OMHOM HbroTOHA; ymeHue
MPUMEHATh KOMOUHATOpHBIE (DaKThl W PaACCYXKACHUSA IS
pelIeHus 3a/1a4; OlICHUBATh BEPOSATHOCTHU PEAIbHBIX COOBITUH;
COCTaBJIATh BEPOSTHOCTHYIO MOJCIb W HHTEPHPETUPOBATH
ITOJTYYEHHBIA PE3YyJIbTaT

YMeHue onepupoBaTh NOHATUSAMHU: TOUYKA, IPSIMasi, IJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUUYMHA YIJIA, INIOCKUU Yrod,
JBYTPAaHHBIM yTOJI, TPEXTPAHHBIM YIOJI, CKPELIMBAIOLIMECS
MpsIMbIE, MTAPAIUICTBHOCTh U MEPIECHAUKYIISIPHOCTD MPSIMBIX H
IJIOCKOCTEHN, YTOJI MEXAY MPSIMBIMH, YTOJ MEXIY MPSAMOU U
IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMH, PAaCCTOSTHUE OT

9 TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEXIy NPSMbIMH,
pacCTOSTHUE MEXIY MIOCKOCTSIMH; YMEHHUE UCIOJb30BaTh MPHU
pelieHnn 3a7a4 U3yuyeHHbIe (PaKThl U TEOPEMBI TUIAHUMETPUU;
yMEHHUE OIIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHPA;
CTPOUTH MaTEMaTUYECKUE MOJEHN Cc ITIOMOLIBIO
FEOMETPUYECKUX ITOHATUM W BEJWYMH, PELIATh CBS3aHHBIE C
HHUMMU ITPAKTUYECKUE 3aa4n

YMeHne onepupoBaTh MOHATHAMH: IIOMAAL (PUTYpPHI, 00BEM
GUrypel, MHOTOTPAaHHWK, TIPABWJIBHBIH  MHOTOTPaHHUK,
CEYCHHEC MHOTOTpaHHWKA, KyO, Mapajiejenunea, Ipu3Ma,
nupamMuaa, ¢GuUrypa W TOBEPXHOCTH BpallCHUS, IHIUHAD,
KOHYC, map, cdepa, miomaab chepsl, mIonanb MOBEPXHOCTH
10 nupamMubpl, TPU3MBI, KOHYyca, ILHWIHUHIpa, O0O0BEM KyoOa,
IPSIMOYTOJILHOTO  Tapajuiefienuneia, MUPAMHUJIbI, TPU3MBI,
MUIMHAPA, KOHYyca, Iapa, pa3BéPTKAa MOBEPXHOCTH, CEUCHUS
KOHyCa W UWIMHApA, TapajuleIbHble OCH WM OCHOBAHUIO,
CEYCHHE Iapa, IIIOCKOCTh, Kacaromascs chepbl, MUIUHIpA,
KOHyCa; YMEHHE CTPOUTh CEYCHHE MHOTOIpaHHHUKA,
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n300pakaTh MHOTOTPAHHUKH, GUTYpHl M TMOBEPXHOCTH
BpallleHUs, WX CEYeHHs, B TOM 4YHCIE C MOMOIIbIO
AJNIEKTPOHHBIX ~ CPENCTB; YMEHHE TMPUMEHSATH CBOWCTBA
reOMeTpUUYECKUX (Uryp, CaMOCTOSATENBHO (POPMYIHUPOBATH
OTpe/eNieHUus] U3ydaeMbIX (Uryp, BBIIBUTaTh THUIIOTE3BI O
CBOMCTBAX W  TMpHU3HAKaXx  TeOMETpUYecKux  Quryp,
00OCHOBBIBAaTh WJIHM OINPOBEpraTh HX; YMEHHE MPOBOIUTH
knaccuukanuo  GUTyp MO pasIMYHBIM  TIPU3HAKaM,
BBINOJIHATH HEOOXOJMMBIE JIOTIOJIHUTENIbHBIE TIOCTPOCHUS

YMeHue  onepupoBaTb  MOHATHIMMU: IBU)KCHHE B
MPOCTPAHCTBE, MapajuleNIbHbIA MEPEHOC, CHUMMETpUsA Ha
IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
noao6usi, mogoOHbIe (PUTYpHl; YMEHHE pPaclo3HaBaTh PaBHBIC
U noJoOHbIe (PUTYpBL, B TOM YHCIE B MPUPOJE, UCKYCCTBE,
aApXUTEKTYpPE; UCIIOJIH30BATh FTEOMETPUUYECKHUE OTHOIICHHUS IPU
pelieHnun 3aJa4d; HaxXOJIUTh TE€OMETPUYECKHE BEIMYHUHBI
(ImuHA, yroja, Iuiomaab, oOBEM) MpU pelIeHUU 3a7ad u3
11 APYTUX y4eOHBIX MPEAMETOB U U3 pEalbHOM JKU3HU; YMEHUE
BBIUMCIATH TE€OMETPUYECKHE BEJIWYMHBI (JJIMHA, YTOII,
WIomaab, OOBEM, IUIOWAAb IOBEPXHOCTH), HCIOIb3Ys
U3y4eHHble (OpPMYJbI U METOAbl, B TOM 4YHUCIE: IUIOMIA]b
NOBEPXHOCTH TNHpPAaMHUIbI, NPU3MBbI, KOHYyCa, LWIMHJpA,
wionanak  chepsi; 00BéM  Ky0a,  MPAMOYTOJBHOTO
napajuiefienunena, NUpaMHJIbl, MPU3MbI, LUJIUHAPA, KOHYCA,
mapa; yMEHHE HaxOJWUTh OTHOLIEHHE OOBEMOB MOAOOHBIX

(uryp

YMeHue onepupoBaTh MOHATHSAMU: MPSAMOYIOJIbHAS CHUCTEMA
KOOpPAWHAT, BEKTOp, KOOPAWHATHI TOYKH, KOOPIAUHATHI
BEKTOpAa, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOpPA HA YUCIIO,
pasJIoKEHUE BEKTOpa Mo 0as3ucy, CKaJspHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEICHUE, YroJl MEXAY BEKTOPAMH; YMEHHE
WCIOJIb30BaTh BEKTOPHBIM W KOOPJAMHATHBIA METOA IS
pelIeHnusl TeOMETPUUYECKUX 3ajad M 3ajad APYruxX Y4eOHBIX
PEIMETOB

12

YMenue BeIOMpaATh MOAXOIALINN METOJT ISl PEIIeHUs 3a4a4u;
IIOHUMaHHUE 3HAYUMOCTU MAaTEMAaTUKHA B U3YYECHUU NIPUPOIHBIX
M OOIIECTBEHHbIX IMpPOLIECCOB M  SIBICHUN; yMEHHE
pacrno3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMATUKHU B UCKYCCTBE,
YMEHHUE MPUBOJAUTH IPUMEPHl MATEMATUYECKUX OTKPBITUI
POCCUICKON U MUPOBOM MaTeMaTUYECKON HAYKHU

13
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HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
1O MATEMATHUKE

Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHMS
1 Yucia u BBIYUCICHUSA

1.1 HaTypaJIBHI)Ie M O CJIBIC YHCJIa. HpI/ISHaKI/I JCIINMOCTH LCJIBIX YHUCCJI

12 Panmonansabie yncia. OOBIKHOBEHHBIC U JCCITHYHBIE TPOOU, TIPOIICHTHI,

OECKOHEYHbIE IEPUONYECKHE TPOOH

Apudmernueckuii  KOpeHb HaTypajdbHOM  cremeHu. JlehcTBusS ¢

1.3 .
apu(PMETHICCKUMH KOPHSIMH HATYPAJIbHON CTEIICHU
14 CrerieHb c 11e1bpIM MOKa3aTeeM. CTEeIeHb C PalliOHATBHBIM TTOKa3aTEeIeM.
' CBOMCTBA CTEIICHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymeHTa. ApKCHHYC,

APKKOCHUHYC, aPKTAHI'CHC YMCJIOBOI'O apryMmcHTa

1.6 Jlorapudm yucna. JleciTuuHbie U HATypalbHbIE JIOrapuPMbI
JerictBuTenpHbIE qucla. Apudpmernueckue onepanuu c

1.7 JNEHUCTBUTENbHBIMA 4HUCHaMU. [IpuOImkE€HHbIE BBIYHCICHUS, TMpaBUiIa
OKpYTJICHUS, TPUKUIKA U OLIEHKA Pe3yabTaTa BHIYMCICHUI

1.8 [IpeoOpazoBaHue BbIpaKeHUI
1.9 KommiekcHble yucia

2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enbie 1 qpoOHO-pallMOHAIbHBIE YPABHEHUS

2.2 HppanmoHaibHble ypaBHEHUS
2.3 TpuroHomeTpuyeckue ypaBHEHUs

2.4 [TokazaTenbHbIC U JOTapUPMUIECKHE YPABHEHUS
2.5 [enbie 1 qpoOHO-palMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHblE U JTOrapuPMUIECKUE HEPABEHCTBA

2.8 TpuroHoMeTpryecKkue HepaBeHCTBA
2.9 CucteMbl U COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB

2.10  YpaBHeHuUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11  Marpuua cucTeMbl JUHEHHBIX ypaBHEHUH. Onpe1eTuTeN b MaTPULIbI

3 @OyHKIUYU U TpaduKu
OyHkus, crnocodbl 3ananHus ¢GyHkuuud. I'paduk QyHkinuu. Bzanmno
3.1 oOpatHble (yHkMH. YUETHble M Heu€THble ¢GyHKUMU. [lepmomnueckue
byHKIIUU

OOnacTh ompeneneHus W MHOXKECTBO 3HaueHud ¢yHkiuu. Hymu
¢bynkun. [IpomexxyTku 3HaKONOCTOSIHCTBA. [I[pOMEXYTKH MOHOTOHHOCTH

3.2
¢ynkun. Makcumymbl U MUHUMYMbl  (pyHkuuud. HawubGonbiiee wu
HauMEHbIlIee 3HaYeHHe (PYHKIUN HA POMEKYTKE

33 Crenennast GyHKIMS C HATYpaIbHBIM U LENbIM MoKka3aTeneM. EE€ cBolicTBa

1 Tpaduk. CBOWCTBA U TpapiK KOPHS N=0i CTEIIEHN
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3.4 Tpuronomerpuueckue QyHKIIMU, UX CBOMCTBA U Tpauku

3.5 [TokazarenbHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U rpaduKu

Touku paspsiBa. AcuMnToThl rpadukoB QyHkumii. CBOMCTBA (PYHKIIHIA,
HETPEPHIBHBIX HA OTPE3Ke

3.6

3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCIEIOBATEILHOCTEN

Apudmernueckas U reomeTpuueckas mnporpeccur. dopmyna CI0XHBIX
MPOLICHTOB

3.8

4 Hauana MmaTeMaTHueckoro aHajimsa

4.1 [TpousBoanas ¢hyukiuu. [Ipon3BoiHbIC 371€eMEHTAPHBIX HYHKITHI
[TpumeHneHre MpoU3BOIHON K HCCIEAOBaHUIO (GYHKIMI HA MOHOTOHHOCTh

4.2 U 3KcTpeMyMmbl. HaxoxneHue HamOOJbIIEro M HaUMEHBIIETO 3HAYCHUs
(yHKLIHU Ha OTPE3Ke

4.3 [lepBooOpaznas. Uuterpain
5 MHo»xecTBa U JIOTHKA

5.1 MHoOkecTBO, onepaluy Haa MHOKecTBaMU. [luarpammel Ditniepa — BeHHa
5.2 Jloruka

6 BGPO}ITHOCTB H CTaTUCTHUKA
6.1 OmnucarenbHas CTaTUCTHUKA

6.2 BepositHOCTB
6.3  KombOunaropuka

7 ['eomeTpust
7.1 @urypsl Ha IJIOCKOCTH

7.2 [IpsiMble U MIIOCKOCTU B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu

7.4 Tena 1 TOBEpXHOCTH BpalleHUs

7.5 KoopauHnaTel 1 BEKTOpBI

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMUCHIO
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