


MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcss ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbu3nyecKux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEHUU TEOMETPUM uepe3 O00eCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHMM M JEeHCTBUU,
crnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCHUOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOTO YPOBHS, SBJISFOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIIOIMIMX ONMCHIBATH M H3YydaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX HPUMEHSTh, YMEHHS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHHUSI UX MPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH
00OCHOBaHUHU MAaTEeMAaTUUYECKUX YTBEPXKJIEHUI U pPOJIM aKCHOMATHKHU B IPOBEJCHUH
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPUICHCTBOBAHHME HHTEIUIEKTyaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEW O0YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACloO3HABaTh IMPOSBICHUS T'E€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX TMPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
WHTEPIIPETALNHN ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSAMUY», PEIEBAHTHBIMU T€OMETPUHM HA YIUIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
bopMHpOBaHHE JIOTMYECKUX YMEHHUI  pacupenenserci He  TOJBKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil padodeit
POrpamMMbl, paclpeleiaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAM O0yYaroluecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEJICTABIECHUN 00YYaIOIIUXCs, PaCIIUpAs U YriTyOusis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeclneyuTh yriayOneHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeameTa «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuéTtoMm BbIOOpa Oyaymied mpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipoheccuoHaTLHBIM 00Pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l['eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).

COAEPXKXAHUE OBYUEHUA
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IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peOMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MIPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
U 1ulockocTH. [lapaiienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OcCHOBHbIE CBOWCTBa MapajUIENbHOIO MNPOEKTUpOBaHus. I300pakeHue
buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Hapajuieienunen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaisHOe IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHEHAUKYJISAPHOCTH  JIBYX
IocKkocTer. Teopema o TpEX NepHeHIUKyIsIpax.

VYrabel B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB M CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAsS OBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]; YW  €ro  CBOMCTBA.
Kparuaiiiine mnyTH Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIbHAs IpU3Ma U
IIpaBWJIbHAS IHPAaMMIA, NPABUIIbHAA TPEYroJibHAs IHpaMHAA W IPAaBUIIBHBIN
TeTpadap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOACKAdP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSIMOW MPHU3MBL,



IUIOIIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOU TMPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOMIAJAN YCEUEHHOW MUPaMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHUMMETPHUH  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPABWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpHsS IPaBUIBHOU
IIAPAMHUJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, [UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABICHHBIE U IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[loHaTHs: UUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAash MOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpaleHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusi Ha TiockocTu. Pa3Béprka munuuapa u koHyca. Cummerpus chepbl U
niapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunesa u ciueacteuss u3 He€. OO0bEM mpsiMoil u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. O0BEM I1apa U 1mMapoBOro
CErMEHTA.

KoMOuHanum Ten BpaulieHuss U MHOrorpaHHukoB. [Ipusma, BnucaHHas B
UWIMHAP, ONHCAHHAas OKoJo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOTrOrpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpaLICHUS.

[I1nomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUouaab chepsl U e€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOueix ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemenue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKHUX METOJIOB.



[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAIICHUS: CEUSHUS LIMJIUHIPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYEeHHsI KOHyca (mapajuieiabHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ CJIEeIOB, METOJ] BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKYIIeH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoppl B mpocTtpancTtBe. Onepauuu Haja BeKTopaMu. BekTtopHoe
yMHOK€HHE BeKTOpoB. (CBoicTBa BEKTOPHOrO yMHOXeHus. IIpsimoyronbHas
cucTeMa KoopauHat B npoctpancTse. Koopaunatsl Bekropa. Paznoxkenue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEHICHUH TI'€OMETPUUYECKHUX
3ajay.

J{BU2KeHUsI B IPOCTPAHCTBE

JBkenus mnpoctpaHcTBa. OTtoOpakeHus. [IBWXKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHHH. Buabl JBMKEHUN: TapauIebHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJbHas CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.

IHNTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIMKM 00YyYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MpeACTaBiICHHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIEAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMeHHue
B3aUMOJICHCTBOBATh C COLUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOUIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JPYTUX HAyKaxX, TEXHOJOTHAX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pPOCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKW W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJaJa B TOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;



4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PACCYKICHUH, BOCTIPUUMYHUBOCTh
K MaTeMaTHYeCKUM acleKTaM Pa3InYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCT, yYMEHHUS TPUMEHSATH MAaTEMAaTHYECKWE 3HAHUS B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 370pOBBIO (30pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuvecKas aKTUBHOCTH), PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOW  JACATEIBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKHX 33J1a4 MaTEMaTHYECKON HapaBJIeHHOCTH;

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

c()OPMHPOBAHHOCTh  3KOJIOTMUECKOW KYJIbTYpbl, TOHMMAaHUE BIIUSHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HAHME III00AIBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOsieM, OpUeHTaUs
HAa TPUMEHEHHE MATeMAaTHYECKHMX 3HAHWM JUIsl penieHus 3ajady B 00JacTu
OKpYXarolenh cpefpl, IIAaHUPOBAaHUE TIOCTYNKOB W OIICHKA HMX BO3MOKHBIX
MOCJIEICTBUM VISl OKPY KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTEMaTUYECKOM HayKh Kak cdepbl YeIOBEUYECKOW MAEsITeNIbHOCTH, HTAarloB €€
pPa3BUTUS W 3HAYMMOCTH I Pa3BUTUS UMBUIIM3ALMM, OBJAJCHUE S3BIKOM
MaT€MaTUKM U MaTE€MaTUYeCKOM KyJIbTypOM Kak CpEACTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYILECTBIIATh NPOEKTHYIO MW HCCIEAOBATENbCKYIO JEATEIBbHOCTh
WHMBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

Bba3zoBble jJJoruueckue J1eMicTBUA:

BBISIBJISAITH M XapPaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHI, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH



oTpe/ielICHUs TIOHSTHH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIHH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIPUHUMATh,  (POpMyIHpoOBaTH M  TPEOOPA3OBBIBATH  CYKICHHS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JIETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIHLHO JI0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUIM
(TIpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTYMEHTAIIUIO, TIPUBOIUTH MPUMEPHI 1
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUA,
dbopMyaupoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSATEIBHO CIIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIICIOBAHHE
10 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOTro 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OICHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBIIBIIATH JACUIINTHI HHPOpMAIUK, JAaHHBIX, HEOOXOIUMBIX JJII OTBETA Ha
BOTIPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBAaTh MH(POPMAIIUIO, TPEACTABIATh €€ B Pa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA
OO01menue:



BOCIPUHUMATH U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHHS], SCHO, TOYHO, TPAaMOTHO BBIp@XaTb CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOAYy PELICHUs 3a/JauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOIl TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJIEH, HAICJICHHbIE HAa IOHCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PEUICHUS 3a/1aud, SKCIIEPUMEHTA, HCCIIECI0BaHu,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3a/ay
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIE YHHBepcaJbHbIe yueOHbIe NeiiCTBHSA

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEILIECHUA 3a/1ayy, BBIOUpATh CIOCOO pelIeHus C
y4€TOM HUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEICHU ¢ YYETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHBIN HHTEJJICKT:

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ylibTara pelieHHs
MaTeMaTHUYEeCKOHN 3aJ1auM;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPHU PEUICHUU 33J]1ayH,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEIN U YCIOBUAM, OOBSICHITH MPUUHHBI
JOCTHKEHUSI WIIM HEJIOCTHUKEHUS! PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OTIBITY .

CoBMecTHAA 1eSITEJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
pa®oThl TpU pemeHUH YYeOHBIX 3a4ady, MNpPUHUMATh LEJdb COBMECTHOU
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIbI pabOT, JIOroBapuBaThCs, OOCYX AaTh MPOLECC U pPe3yJabTaT padoThl,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B T'PYIIOBBIX (opmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBIIOJHATH CBOKO 4YacTb padOTBl H
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMHM YJE€HAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOEro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJIEUCTBUS.



INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

«CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TMOHSATHUSMH CTEPECOMETPUU TIPH
pelleHny 3a7a4 U MPOBEACHUHN MaTEMaTHUECKUX PACCYKICHUH;

« IPUMEHSATH AKCHOMBI CTEPEOMETPHUU U CIICJICTBHSI M3 HUX MPU PEIICHUH
reOMETPUYECKUX 3a]1aY;

* KJIAaCCU(DUIIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B IMPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

«CBOOOJTHO  ONEPHPOBATH TOHITHSAMH, CBS3aHHBIMH C  yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKAY TNPSIMOU H
IUIOCKOCTBIO;

« CBOOO/IHO OTIEpUPOBATH MOHITHUIMU, CBI3aHHBIMU C MHOTOT'PAHHUKAMU;

«CBOOOZHO pAacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MpU3Ma,
nupamuja, NpsMOYyroJIbHBINA Mapaienenunes, Kyo);

e KIaCCH(PUITMPOBATh ~ MHOTOTPAHHWKH,  BBIOWpas  OCHOBaHUS  JJIA
KJ1accuukanuu;

«CBOOOJIHO  OMEpUPOBATH  MMOHATUSMH, CBSI3AHHBIMU C  CEUCHHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

« BBITIOJHATH MapajliebHOE, IIEHTPAIIbHOE i OPTOTOHAIBHOE MPOEKTUPOBAHNE
¢buryp Ha TIOCKOCTb, BBITIOJIHATH U300paxeHus: (Uryp Ha IIOCKOCTH;

« CTPOUTHh CEUEHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

« BBIYUCIISTH TUTOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpH3Ma, MUpaMua),
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

« CBOOOJIHO OTEpPUPOBATH MOHATUSMU: CUMMETPHUSI B MPOCTPAHCTBE, IEHTD,
OCb M TUIOCKOCTh CHUMMETPUHU, ILIEHTP, OCh M TUIOCKOCTh CHUMMETPUHU
durype:;

«CBOOOJIHO OIEpUPOBATh TOHATHSAMH, COOTBETCTBYIOIIUMH BEKTOpAM H
KOOpJIMHATaM B MMPOCTPAHCTBE;

* BBITIOJIHSITH JICUCTBUS HA/l BEKTOPAMH;

epemaTh 3a7auyd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOIICHUU U
HaXOXKJIECHUE TCOMETPUUYCCKUX BEIWYMH, TPUMCHSS W3BECTHBIC METO/IBI
P PEIICHUN MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIICHHOTO W BHICOKOTO YPOBHS
CII0’)KHOCTH;

« IPUMEHATHh TPOCTEHIIINE MPOTpaMMHBIE CPEACTBA H  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

« U3BJICKaTh, NPEOOPA30BLIBATH U HUHTEPIPETUPOBATH HMHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTEeKax U PUCYHKAX;



*[IPUMEHATHh  IIOJIyYEHHbIE 3HAHUS HA MPAKTUKE: CpPAaBHMBATh W
aHAIM3UPOBAaTh PEALHBIE CUTYallMH, MPUMEHATh HU3YYECHHbIEC MOHATUS B
nmpolecce TMOWCKAa pEeUIeHHs] MaTeMaTH4ecKH chopMmynnpoBaHHON
npo0JIeMbl, MOJEIMPOBATh PEAIbHBIE CUTYallUH Ha SA3BIKE I'€OMETPHH,
UCCIIEI0BATh MTOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM I€OMETPUUYECKUX
NOHATUH M TEOpeM, ammnapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUYECKUX BEIUYMH;

*MMETh NPEJCTaBICHUS OO0 OCHOBHBIX 3Tamax pa3BUTHUS TE€OMETPUU KaK
COCTaBHOM 4acTH pyHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiaacca o0yyaromuics HayquTCst:

«CBOOOJIHO OIEPUPOBATH MOHATUSMHU, CBS3aHHBIMH C IIMJIMHJIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSCHATH CIOCOOBI
HOJIy4CHHUS;

* OIIEPUPOBATH IMOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BPAILICHHUS: LWIMHIPOM,
KOHYCOM, c(hepoit U 1mapowm;

e pacrno3HaBaTh Teja BpauleHus (HUIMHAP, KOHYC, cepa U 1map) U OObACHSTh
CIOCOOBI MOTYYEHUS TEN BPALLECHUS;

* KJIACCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPephl U MIOCKOCTH;

* BBIYMCIIITh BEJIMYUHBl 3JIEMEHTOB MHOTOIPDAaHHHKOB W TeEJI BpallCHMS,
O0OBEMBI U IUIOMIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB M TENl BpalllCHHS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYJT;

«CBOOOZHO ONEpUPOBATh MOHATHUSMHU, CBSI3AHHBIMU C KOMOMHALUMSMU TEJ
BpallleHusi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OTKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPaHHUK HIIN TEJO
BpaIlCHUS;

* BBIYUCIISITH COOTHOLLEHUS MEXAY IUIOLIAAIMU MOBEPXHOCTEN U 00BbEMaMU
ITOJIOOHBIX TEI;

eu300paxaTb H3y4yaeMmble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB NMPOCTBHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpallCHUS;

« U3BJICKATh, HWHTEPIPETUPOBATH M MNPeoOpa3oBbIBaTH HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

« CBOOOJIHO OTIEpUPOBATh MOHATHEM BEKTOP B MMPOCTPAHCTBE;

* BBITIOJIHSITH OTI€paIii HaJl BEKTOPAMH;

*3a/1aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOP/IMHAT;

e pEIIaTh FEOMETPUUYECKUE 33]1a4M HA BBIYKMCIEHHUE YIJIIOB MEXKIY MPSAMBIMU H
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha [PUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/IA IIPU PELLIECHUH;

+CBOOOZHO ONEpPUPOBATh NOHATHUAMH, CBA3AHHBIMU C JIBUJKEHHUEM B
MIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHHU;



* BBIIOJIHATh HU300pAKEHUST MHOTOTPAHHUKOB UM TEJ BpalleHUs MpuU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSAMOM, MpeoOpa3zoBaHus OA00uS;

e CTPOUTH CEYEHUST MHOTOTPAHHUKOB M TEJl BpALICHUA: CEUCHHS LUIUHIpPA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHUIO U IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;

* MCIIOJI30BAaTh METO/ABl IOCTPOEHUS CEYEHWH: METOJ CJIEAO0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;

* TOKA3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS;

e IPUMEHSATh TEOMETpUYECKUE (aKThl MJIsi PEIICHUs] CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pEUICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

epelIaTh 3aJa4M Ha [JOKA3aTEIbCTBO MATEMATHYECKHUX OTHOIICHUH U
HaX0JICHUE TEOMETPUUECKUX BEIUYUH;

 IPUMEHSTh TPOTrPpaMMHBIE CPEACTBA M 3JIECKTPOHHO-KOMMYHUKAITUOHHBIC
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

« IPUMEHSTH MOJYYEHHbIC 3HAHUSI HA MIPAKTHKE: CPAaBHUBATH, aHAIM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalluHd, NPUMEHATHh W3YyUYCHHBIE IOHSATHUS,
TEOPEMBI, CBOICTBA B IMPOLECCE I[IOMCKA PEIICHUS MaTeMaTHYEeCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEAJIbHbIC CUTYyallud Ha
S3bIKE TEOMETPUU, UCCIIEAOBATh MOCTPOEHHBIE MOJIENIU C UCIIOIh30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarh
MPAKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHX
BEJINYUH,;

*IMETh TMPEJCTAaBICHUS OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(uudgposbie)
n/ | pa3aesioB M TeM Bcer Kontpoabnbsl IIpakTnueckn
o0pa3oBaTe/ibHbI
n MPOrpamMMsl 0 e padoThlI e padoThI
e pecypchbl
BBenenue B
23 1
CTEPEOMETPUIO
B3anmuoe
pacnosokeHue 6 1
NPSIMBIX B
IIPOCTPAHCTBE
[TapamnensHOCTH 8




HpSIMBIX nu
IJIOCKOCTEN B
MIPOCTPAHCTBE

[IepneHquKynsipHOCT

b TIPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

25

VYTIIBI ¥ pacCcTOSTHUSA 16 1

MHoOrorpaHHuKu
Bexkrops! B
MIPOCTPAHCTBE
IToBTOpEHME,
o0o0mIeHne u
cucTeMaTu3anus
3HAHUU

12

OBIIEE KOJIMYECTBO

YACOB I10
[TPOT'PAMME

102 6

11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB M TeM
MPOrpamMmmbl

AHnanutnyeckas
TEOMETPUS
IToBTOpEHME,
00o0011IeHE U
CHCTEMAaTHU3allHs
3HAHUM

KoJgnuyecTBo 4acoB

KourpoJububie
Bcero P
padoThI

15 1

15 1

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

O0BéM
MHOTOIpaHHHUKA
Tena BpaimeHnus
ITnomanm
MMOBEPXHOCTHU U
00BEMBI
KPYTJBIX TET

17 1
24 1

JIBukeHus

IToBTOpEHME,
00001IcHIE 1
CHCTEMaTH3alIHs
3HaHUH

17 2

OBIIEE
KOJIMYECTBO

102 8




YACOB I10
[TPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoaunuecTBO 4acoB

Ne
n/ Tema ypoka Bcer Konrpoasn IIpakTuueck
1| 0 ble padoTbl  He padoThl

OCHOBHBIC

paBUIIa

HU300paKeHHS Ha
pPHUCYHKE

IUIOCKOCTH, 1
napajuieIbHbIX
TIPSIMBIX
(oTpe3koB),
CepeIHBI OTPEe3Ka
TToasarus
CTEpEeOMETPHU:
TOUKa, IpsMas,
IJIOCKOCTb,
MPOCTPAHCTBO.
OCHOBHEBIC
npaBUIIa
M300pakeHHs Ha
pHUCYHKE
IIJIOCKOCTH,
napayuIebHbIX
MPSIMBIX
(oTpe3koB),
CepeIUHBI OTpe3Ka
[MousTus:
nepeceKaroIuecs
IJIOCKOCTH,
MepeCceKarIIecs 1
npsiMasi u

IJIOCKOCTB;
MOJTYTIPOCTPAHCTBO

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/FIMGVR
WHE

https://m.edsoo.ru/SECB310P
Z

https://m.edsoo.ru/T2NNAU5
WK

Toustus:
MepPECEKAIOIINECS 1
IIOCKOCTH,

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

VO



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

NEPECEKAIINECS
npsiMas u

IJIOCKOCTB;
HOJIyTIPOCTPAHCTBO
MHoOrorpaHHukH,
HN300pakeHUE
MPOCTEUIIINX
IPOCTPAHCTBEHHBI 1
X ¢uryp,
HECYUIECTBYIOIIUX
00BEKTOB
MHoOrorpaHHukH,
n300pakeHne
MPOCTEUIINX
MPOCTPAHCTBEHHBI 1
X ¢uryp,
HECYIIECTBYIOIIUX
00BEKTOB
AKCHOMBI
CTEPEOMETPUHU U
TIEPBBIC CIEJCTBUS
13 HUX

https://m.edsoo.ru/AHGUTW
H2F

https://m.edsoo.ru/88UACES
2Y

https://m.edsoo.ru/IDKRA60
3N

10

AKCHOMEI
CTEPEOMETPUU U
NIEPBBIE CIIEJCTBUS
W3 HUX

AKCHOMBI
CTEPEOMETPUHU U
TIEPBBIC CIICICTBUS
n3 HuX. CrocoObl
3a/1aHus IPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE.
O0o3HaUYeHUS
MPSIMBIX |
IUIOCKOCTEH
N3o0paxkenune
CeucHHI
MUPaMUJIBL, KyOa 1
MPU3MBI, KOTOPBIS
IIPOXOMAT Yepes3 Ux 1
pédpa.

N3o0pakenune
MepeCeUCHHS
MOJTYYCHHBIX

https://m.edsoo.ru/ZIP3R7LQ
2

https://m.edsoo.ru/AQXJXE
DYR

https://m.edsoo.ru/EVUESAZ
7]



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
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J

IIJIOCKOCTEM.
PackpammBanue
IIOCTPOEHHBIX
CEYCHUH Pa3HBIMU
L[BETaMU

11

12

N3o0paxenune
CEYEeHUI
NUpaMUJIbl, Kyoa u
MIPU3MBI, KOTOpPbIE
IIPOXOJAT Yepe3 UxX
péopa.
Nzobpaxenue
nepeceyeHmst
MOJIYYEHHBIX
IIJIOCKOCTEH.
PackpamiBanue
MOCTPOEHHBIX
CEYECHUH Pa3HBIMHU
[IBETaMHU
Nzobpaxenue
CEYEHUI
MUPaMUJIBL, KyOa 1
MPU3MBI, KOTOpPbIE
IIPOXOJAT Yepe3 UX
pEdpa.
N300paxkenue
nepecedeHmst
MOJTYYCHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYCHUH Pa3HBIMU
LBETaMHU

https://m.edsoo.ru/XT1VCS
WB2

https://m.edsoo.ru/08LAY6G
ME

13

Nzobpakenue
CEYeHU I
NUpPaMUJIbL, KyOa 1
HPU3MBI, KOTOPBIC
HPOXOJIST Yepe3 ux
pEdpa.
N3obpaxenue
nepeceueHust
HOJTY4EHHBIX
IIJIOCKOCTEM.
PackpamBanue
HOCTPOEHHBIX

https://m.edsoo.ru/EKWHLA
W84



https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/EKWHLAW84

14

CEYCHUH Pa3HBIMU
IBCTaAMU

Merton caenoB ajist
MOCTPOEHUSA
CeucHUI

https://m.edsoo.ru/1JO0ON310
0

15

16

17

18

19

MeTton cienoB i
MIOCTPOEHUS
CEUYECHUH.
CaoiicTBa
MepECCUCHU I
MPSIMBIX U
IJIOCKOCTEMN
Meropn cienoB s
MOCTPOEHUS
CEUYECHU.
CaoiicTBa
nepeceueHmit
MPSIMBIX U
IIJIOCKOCTEMN
[TocTpoenue
CEUYEHUil B
nupamue, Kyoe mo
TpEM TOUKaM Ha
pébpax. Coznanue
BBIHOCHBIX
YepTEKEU U 3aUCh
I1aroB MOCTPOEHUS
[TocTpoenue
CEUYEHUIl B
nupamujie, Kyoe mo
TpEM TOUKaM Ha
pEbpax. Coznanue
BBIHOCHBIX
yepTeKel U 3anuch
1aroB MOCTPOEHUS
ITocTpoenne
CEUYEHUil B
nupamuie, Kyoe mo
TpEM TOUYKaM Ha
pébpax. Co3nanue
BBIHOCHBIX
YepTEkKEN U 3aMUCh
11aroB MOCTPOEHUS

https://m.edsoo.ru/DDABJTC
2N

https://m.edsoo.ru/SN3SSU8
EO

https://m.edsoo.ru/HFW6370Q
DR

https://m.edsoo.ru/L62FFLC
BW

https://m.edsoo0.ru/JIAQJNZ
CX

20

[ToctpoeHnue
CEUYEeHUil B

https://m.edsoo.ru/XJEZAR5
TO



https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
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

nupamue, Kyoe mno
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX
YEpTEKEN U 3alUCh
11aroB MOCTPOEHUS

21

IToBTOpEHME
IUTAHUMETPHUH:
Teopema o
MPOMOPIIMOHAIILHBI
X OTpe3Kax.
[Tomobue
TPEYTrOJIbHUKOB

https://m.edsoo.ru/L3FYZL9
LR

22

[ToBTOpEeHUE
IJIAaHUMETPUHU:
Teopema Menenas.
Pacuetrl B
CEUYEHHUSIX Ha
BBIHOCHBIX
YepTexKax.
Hcropus pazsurus
MJIAaHUMETPUH U
CTEpEOMETPUHU

https://m.edsoo.ru/TP9F3DV
Vi1

23

24

KonTponbHas
pabota "AKCHOMBI
CTEPEOMETPUH.
Ceuenus"
B3aumnoe
pacrosioxxeHue
NPSIMBIX B
IIPOCTPAHCTBE.
CkpemuBaronuecs
IpsIMBIE.
[Ipusnaku
CKPEIIMBAIOIINXCS
TPSIMBIX.
[TapamtensHbIe
TpsSIMBIC B
IIPOCTPAHCTBE

https://m.edsoo.ru/EBLEQ9S
Z1

https://m.edso0.ru/TYO90B
HKY

25

Teopema o
CYILIECTBOBaHUU U
CAUHCTBCHHOCTU
PAMOM
napasieIbHON
JTAaHHOU MPSIMOiA,

https://m.edsoo.ru/CYUQMU
9K9



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
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/CYUQMU9K9

26

27

28

MPOXOIAILIEH uepe3

TOYKY
IIPOCTPAHCTBA U HE
Jexale Ha
JTAHHOM TIPSIMOM.
Jlemma o
IIEPECEUCHHUH
napajuieIbHbIX
MPSAMBIX
IJIOCKOCTBIO
[TapannensHOCTB
TpEeX MPSMBIX.
Teopema o Tpéx
napajuieIbHbIX
npsMeIx. Teopema
0
CKPELIMBAIOIINXCA
MPSIMBIX
[TapannensHoe
IIPOEKTHPOBAHHUE.
OcHoBHbIE
CBOMCTBA
napajuieIbHOTO
MIPOEKTUPOBAHUSL.
N300paxkeHue
pasHbIX HUryp B
napasuieaIbHON
MPOEKIINN
LlenTpanbHas
IIPOEKIMsA. YTOI C
COHaNpPaBJICHHBIMU
CTOpPOHaMU. YTOII
MEXAY NPSMBIMU

https://m.edsoo.ru/TRPMZB3
MZ

https://m.edsoo.ru/03GR50W
yAYS

https://m.edsoo.ru/Z5FPAGS
Hi

29

3amauu Ha
JIOKa3aTeJIbCTBO U
HCCIIEOBaHNE,
CBSI3aHHBIE C
pacroioKeHueM
MPSIMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/7W31COF
G6

30

IToasaTus:
MapajuiebHOCTh
pAMON 1
IUIOCKOCTH B
MPOCTPAHCTBE.

https://m.edsoo.ru/N18CU00
3L



https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/03GR5OWZV
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

IIpu3naxk
[apaJuIEIbHOCTH
IPSIMOH U
IIJIOCKOCTH.
CaoiicTBa
NapajuieIbHOCTH
pAMON 1
IIJIOCKOCTH

31

32

33

34

I'eomeTpuyeckue
3a/1a4 Ha
BBIUHCJIEHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
[1apaJuUIEIbHOCTBIO
IPSIMBIX U
IIJIOCKOCTEH B
IIPOCTPAHCTBE
[TocTpoenue
CEYEHU,
IPOXOJAIIETO
yepe3 JaHHYIO
IpSIMYIO Ha
yepTexe u
[apauIeIbHOTO
JIpYrou NpsiMOM.
Pacuér
OTHOUIEHUI
[TapamiensHas
MPOEKIINS,
pUMEHEHHUE JJIs
IIOCTPOEHHUS
ceueHui kyda u
napajuleJenunesa.
CaoiicTBa
napasuiesienumnena
U TIPU3MBI
[TapamtensHbIe
MJIOCKOCTH.
[Ipusnaku
NapauIeIbHOCTU
JIBYX IIJIOCKOCTEM

https://m.edsoo.ru/2DD9X2M
Q3

https://m.edsoo.ru/1PO6R583
9

https://m.edso00.ru/930T7FLS
K

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

35

Teopema o
HapajelbHOCTH U
€/IMHCTBEHHOCTHU
IUIOCKOCTH,

https://m.edsoo.ru/2WG4W4
XNO



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/1P06R5839
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

MPOXOIAILIEH uepe3
TOYKY, HE
MIPUHAJICIKALLYIO
JaHHOM IIOCKOCTH
U CJIEJICTBUS U3
Heé

36

CBolicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
napauieIbHOCTH
TIPSIMBIX
MepPECeUCHHs IPU
MEePECCUCHUH JIBYX
napajuieIbHbIX
IUIOCKOCTEH
TpeTbeit

https://m.edsoo.ru/3KIKV3R
0G

37

CBolicTBa
NapajieabHbIX
IUIOCKOCTEH: 00
OTpe3Kax
MapajieabHbIX
MPSIMBIX,
3aKTI0UEHHBIX
MEXIY
napajuieIbHbIMU
INIOCKOCTSIMH; O
MepECCUCHU U
IIPSIMOM C IByMs
napauieIbHbIMU
IUIOCKOCTSIMHU

https://m.edsoo.ru/QLA4PYR
AT

38

IToBTOpeHue:
teopema ITudaropa
Ha MJIOCKOCTH

https://m.edso0.ru/9VJZIWC
6J

39

40

IToBTOpeHue:
TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEYroJIbHUKA
CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napajuiejenunena

https://m.edso0.ru/Z6FNNNT
5D

https://m.edsoo.ru/HYNIQ78
5Q

41

Brruncnenue miunH
OTPE3KOB B KyOe u
MPSMOYTOJIBHOM

napasuiesienuIe e

https://m.edsoo.ru/FZBZ\VP0O
EC

42

[IepnieHquKyIsIpHO

https://m.edsoo.ru/ISF8HOG
G3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/QLA4PYRAT
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

CTb IIPSIMOM U
IJIOCKOCTH.
[Ipu3naxk
NEPIEHAUKYIIPHO
CTH IIPSIMOM U
IUIOCKOCTH

43

[TepnienauKynsipHO
CTb MPSIMOH U
IJIOCKOCTH.
[Ipu3naxk
HEePIEeHIUKYIIPHO
CTH IIPSIMOM U
IJIOCKOCTH

https://m.edsoo.ru/K38BG3I1Z
H

44

Teopema o
CyILIECTBOBaHUU U
€IMHCTBEHHOCTHU
MIPSIMOM,
MPOXOJIAIIEH uepe3
TOYKY
MPOCTPAHCTBA U
MEPIECHINKYIISIPHO
1 K TUIOCKOCTH

https://m.edsoo.ru/\WF3MTS4
E5

45

46

ITnockoctu n
NepPHEHANKYIISPHbI
€ UM IpsIMBIE B
MHOTOIPAaHHHUKAX
IInockoctu u
MePIEHANKYIISPHBI
€ UM TIPSIMBIC B
MHOTOT'PaHHHUKAX

https://m.eds00.ru/OKTGKH
N8I

https://m.edsoo.ru/S1VIAWI
W3

47

48

[lepnennukynsp u
HAKJIOHHA.
[TocTpoenue
NEPIEHIUKYIIApa
U3 TOYKH Ha
PSIMYIO
[lepnenaukynsp u
HaAKJIOHHAS.
[TocTpoenue
NEPIEHIUKYIIApa
U3 TOYKH Ha
IPSIMYIO

https://m.edsoo.ru/KIP9L4ZC
X

https://m.edsoo.ru/211UD45P
R

49

Teopema o Tpéx
NEepIeHIUKYIIIpax
(mpsimast 1

https://m.edsoo.ru/CNE1PAI
us



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
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

50

oOpatHasi)
Teopema o Tpéx
HepreHINKYIIspax
(mpsimas u
oOpatHast)

https://m.edsoo.ru/IPCG564
WN

o1

VYron mexnay
CKPEITUBAIOIIMMHUC 1
s IPSIMBIMU

https://m.edsoo.ru/K4EHQ3E
9E

52

ITouck
NepPHEHANKYIISPHBI
X TIPSIMBIX C
ITOMOIIILIO
NePHEHANKYIISIPHBI
X IUIOCKOCTEH

https://m.edsoo.ru/EBYVPS
MSI

53

OpTtoronanbHoe
MPOEKTUPOBAHHE

https://m.eds00.ru/GP0ZX8V
HE

54

[TocTpoenue
ceueHuil Kyoa,
MIPU3MBI,
IIPaBUIIbHOMN
ApaMUBbI ¢
MIOMOLLBIO
OPTOTOHAJILHOU
IIPOEKLUU

https://m.edsoo.ru/F5ZMOA1
AE

55

ITocTpoenue
ceueHui Kyoa,
MPU3MBI,
IIPaBUIILHON
MUPAMHU/IBI C
MOMOIIbIO
OPTOTrOHAJILHOU
IPOEKLIAN

https://m.edsoo.ru/T50FUDO
QJ

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIILHO
IIJIOCKOCTH. 1
ITnockoctn

CUMMETpUH B
MHOTOTpaHHHUKaX

https://m.edso0.ru/N77K7ZM
8K

57

IIpu3naxk
NEPHEHIUKYIIIPHO
CTH IIPSIMOM U
IUIOCKOCTH KakK
CIIEICTBUE
CUMMETpUN

https://m.edsoo.ru/L9E703U3
V



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

58

[IpaBunbHbIE
MHOT'OT'PAHHUKH.
Pacuér
paccTosIHUM OT
TOYKH 0
IIJIOCKOCTH

https://m.edsoo.ru/Z9E166H
HZ

59

60

61

[IpaBuibHBIE
MHOT'OTPaHHUKH.
Pacuér
paccTosiHUM OT
TOYKH JI0
IJIOCKOCTH
Crioco6b1
OIyCTUTH
NEPHEHANKYJIAPHIL:
CUMMETpHUS, CABUT
TOYKH IO
napasieIbHON
IPSIMO

CaBur 110
HelapajuIeIbHON
IPSAMOH,
U3MEHEHUE
paccTossHuM

https://m.edso0.ru/TISUOWZ
TH

https://m.edsoo.ru/DHFUCB
WQO6

https://m.edsoo.ru/9OANVFEE
9E

62

KonTponbHas
pabota "B3anmHoe
pacrnosoxxeHue
IPSMBIX U
IIJIOCKOCTEN B
npoctpaHcTae”

https://m.edsoo.ru/JW5UZN
N8J

63

IToBTOpeHue: yroiu
MEXIY NPSMBIMU
Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IMPONU3BOJBHOM
TPEYTOJIbHUKE,
TeopemMa
KOCHHYCOB

https://m.edsoo.ru/SKORHW
DFQ

64

IToBTOpeHue: yroiu
MEXIY
CKPEIIUBAIOIIUMUC
s IpsSAMbIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/\WBREU9
us7

65

I'eomeTpuyeckue
METO/IbI

https://m.edsoo.ru/3U40237
CK



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
https://m.edsoo.ru/3U4O237CK

66

BBIYHCIICHUS YTJIa
MEXY MPSMBIMHU B
MHOTOIPaHHHUKAX
JIByrpaHHBIN yroiI.
CaoiicTBO
JIMHEWHBIX YTJIOB
JIBYTPaHHOI'O yTIJla

https://m.edsoo.ru/8H4CYFA
BO

67

68

[TepnienauKyIsipH

bI€ IIOCKOCTH.

CaoiicTBa B3aMHO 1
MePIEHANKYIISIPHBI

X IJIOCKOCTEN

[Ipn3nak
NEePHEHANKYIISIPHO

CTH IUIOCKOCTEH;
Teopema O mpsMoit
MepeCceUeHUs ABYX 1
IJIOCKOCTEM
NePHEHANKYIISIPHBI

X TPEeTben

MJIOCKOCTH

https://m.edsoo.ru/FIHM69N
VD

https://m.edsoo.ru/FY5TMQ4
3F

69

70

IIpssMOyTONIBHBIN
napajuleJIenuInesn;
KyO; u3MepeHus,
CBOMCTBA
IPSIMOYTOJIBHOTO
napajuleenue1a
Teopema o
JMaroHaIn
HPSIMOYTOJIBHOTO
napajuiesenuneia
U CIIEICTBUE U3
Hee

https://m.edso0.ru/K99DBND
AW

https://m.edsoo.ru/EST10AD
6l

71

CrepeomeTrpuueck

W€ U IPUKIIaIHbIC
3aJ1auu, CBSI3aHHBIC

CO B3aMMHBIM 1
pacroioXeHuemMm
IPSMBIX U

TUIOCKOCTH

https://m.edsoo.ru/4TBYU36
HZ

72

IToBTOpeHue:
CKPELIUBAIOIINECS
MpsIMBIE, 1
napajujieibHble
IIJIOCKOCTH B

https://m.edsoo.ru/TL947D6
WK



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
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/TL947D6WK

73

74

75

CTaHJAPTHBIX
MHOTOIPaHHHUKAX
[Tapa
napauieIbHbIX
IUIOCKOCTEH Ha
CKpEIIMBAIOIINXCS
MPSAMBIX,
PacCTOSIHUE MEXITY
CKpEIINBAIOIIUMHUC
s IPSIMBIMU B
MPOCTHIX
CUTYaIUAX
Paccrosnaue ot
TOYKH J0
IUIOCKOCTH,
paccToOsHUE OT
NpsSIMOM 110
IUIOCKOCTH
Brrunciaenue
pacCTOSHUN MEXKY
CKPEITUBAIOIINMHUC
A MIPSIMBIMH C 1
ITOMOIIIBIO
NEePHEHANKYISIPHO

U IJIOCKOCTHU

https://m.edsoo.ru/YFWZTQ
REN

https://m.edsoo.ru/W5GN48E
1M

https://m.edsoo.ru/5SW9VI1H
MD

76

77

TpéxrpanHslii

yroJi, HEpaBeHCTBA

JUTSL TPEXTPAHHBIX

yrioB. Teopema
[Mudaropa, 1
TEOPEMBI

KOCHUHYCOB U

CHUHYCOB JJIs
TPEXTPAHHOTO yria
DJIeMEHTHI

chepuueckoi
T€OMETPUU: 1
reoJIe3nYecKue

JIMHUU Ha 3emiie

https://m.edsoo.ru/3XGHNL
Q4]

https://m.edsoo.ru/HMVTV7
4cp

78

KonTtponbHas
pabota "YTisI 1 1
paccrosiHus"

https://m.edsoo.ru/IRTWZ59
YU

79

CucreMaTusaius
3HAHUI 1
"MHOrorpaHHuK 1

https://m.edsoo.ru/\VC3UOA
K3B



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
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/VC3UOAK3B

€ro 2J1eMEeHTHI"
IInpamua. Bunsl

80 MAPAMHUIL. https://m.edso00.ru/J3R0247E
I[MpaBuibHAsK 0
nupamuja
[Tpusma. [Ipsamas u
HAKJIOHHAs
https://m.edsoo.ru/JNDH0O8
81  mpusMmslL 0
[IpaBuibHas o
npu3sMa
[Ipssmont
apajuieNenunen,
HapaJlIeHeHiil fl https://m.edso00.ru/L8803LZG
82 | mpsAMOYToJIbHBIN S
napasuieNenumnen, -
KyO
Breinykisie
https://m.edsoo.ru/B4TOMD
83 = MHOTOIrpaHHHKH. ULD
Teopema Ditnepa
Brimykiisie
MHOTOTPaHHHUKH.
84 Teopema Ditnepa. https://m.eds00.ru/QOMX9G
IIpaBunbHBIE U AlS
MOJTyTIpaBUIIbHBIC
MHOTOTPaHHUKHU
KonTponbHas
https://m.eds00.ru/3N52B3T
85 | pabota EM
"MHororpaHHuku" T
ITonsiTue BexkTOpa
P https://m.edsoo.ru/LRBSE3B
86 = Ha IUIOCKOCTH U B 09
MPOCTPAHCTBE o
https://m.edsoo.ru/MNTSX2
87 = CymMma BEeKTOpOB
XL8
https://m.edsoo.ru/SHBMZ1P
88  Pa3zHOCTB BEKTOPOB OH
89 [TpaBuio https://m.edso0.ru/XS6AN7L
napasuiesenuena A2
90 YMHOX€EHNE https://m.edsoo.ru/MJUH128
BEKTOpA Ha YHCITO LR
Paznoxenue
BEKTOpa 1Mo Oazuc
R P y https://m.eds00.ru/U7601DCT
91 | Tpéx BEKTOPOB, HE G
JIeXKaIMX B OJJHON -
MJIOCKOCTH
92 CxansipHoe https://m.edso00.ru/JZ46VNC
IPOU3BEICHUE 71
93  Brorumcnenue yria https://m.edso00.ru/1U5196UQ



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
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

MEXly BEKTOpaMu
B IIPOCTPAHCTBE

o)

v o
POCTEHIIHE https://m.edso0.ru/FJIXV79T8
94 3alla4uH C 1 B
BEKTOpamMu B
[Ipocreiimue
https://m.edsoo.ru/JCWURN
95 3a1a4u C 1
G01
BEKTOpaMHU
[Ipocretimue
https://m.edsoo.ru/BEHWOE
96 3a7la4uH C 1
LKS
BEKTOpaMHU
N <
97 POCTEHIIHE 1 https://m.edsoo.ru/P3W8WZ
3a/1a4u C 7Sy
BEKTOpaMHU
O06o061IEHNE U
https://m.edsoo.ru/ECRMXS
98 cUCTEMaTH3alUA 1
. NM3
3HAHUI
00600
ObHeHHe I https://m.edsoo.ru/XXBTFP5
99 CHCTEMATH3AIIH 1
. WL
3HaHHHI
Hrorosas
https://m.edsoo.ru/SFGPDW
100  koHTpoJsIbHAs 1 1
NKO
pabota
Htorosas
https://m.edsoo.ru/X3ZG8A6
101 koHTposibHAs 1 1 SO
pabota T
00600
ODIIEHHE 1 https://m.edsoo0.ru/931AWXE
102 cucremarusanus 1 K1
3HAHUN _
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IIO
ITPOT'PAMME
11 KJIACC
Ne KosmmuecTBo yacos JJIeKTpOHHbIe LU} poBbIE
n/ Tema ypoka Bcer Kountpoabn IIpakTuyeck oOpa3oBaTesibHbIE
1| 0 ble padoTbl = HMe padoThI pecypcbl
IToBTOpeHUE
TEMBI
1 "Koopaunatsl 1 https://m.edsoo.ru/WERSDSI
BEKTOpa Ha 4U

TJIOCKOCTH U B
npocTtpaHcTse"



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
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U

IToBTOpeHunE
Tembl "CkasispHoe
IIPOU3BECHUE
BEKTOPOB"
IToBTOpeHue
TEMBbI
"Bpruncnenue
yrila MexIy
BEKTOpPaMH B
npocrpaHcrae”
IToBTOpeHune
TEeMBbI
"VpaBHeHue
MPSMOW,
MPOXOISIICH
yepes JIBe TOUKu"

https://m.edsoo0.ru/M6JO60NJ
7

https://m.edsoo0.ru/55KY41LV
G

https://m.edsoo.ru/U20HPUS6
w

YpaBHeHue
IJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
TIJIOCKOCTH B
OTpe3Kax

https://m.edsoo.ru/VYIHSTE
RW

YpaBHeHue
IIJIOCKOCTH,
HOpMalJlb,
YpaBHEHUE
IIJIOCKOCTH B
OTpe3Kax
Bexropnoe
MIPOU3BEJICHUE

https://m.edso00.ru/541910WG
X

https://m.edsoo.ru/NTYOG2A
PM

JIuneiHbie
HEpPAaBEHCTBA,
JIMHEHHOE
MIPOrpaMMHUPOBaH
ne

JInneiHsie
HEpPaBEHCTBA,
JIMHEHHOE
MIPOrpaMMHUPOBaH
ne

https://m.edsoo.ru/54EQ7JQ8
E

https://m.edsoo.ru/VPKWBB4
AA

10

AHanmuTHyeckue
METO/IbI pacuéra
yTiia MeXIy
MPSIMBIMU B
MHOTOTPaHHUKAX

https://m.edsoo.ru/KHJ20M3
PV



https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/KHJ2OM3PV

11

AHanmuTuyeckue
METO/IbI pacuéra
yriia MexIy
INIOCKOCTSIMH B
MHOT'OTpaHHUKAX

https://m.edsoo.ru/DDXUUAI
A5

12

13

®dopmyna
paccTostHUsL OT
TOYKHU 110
IIJIOCKOCTH B
KOOpJAMHATAX
Haxoxnenue
paccTosIHuM OT
TOYKH J0
IJIOCKOCTH B KyOe

https://m.edsoo.ru/SG451UU
Gl

https://m.edsoo.ru/8V2N4X1L
3

14

15

Haxoxnenue
paccTosHuM OT
TOYKHU JI0
MIJIOCKOCTH B
IIPaBUIILHON
UpaMu/ie
KoHntposbHas
pabota
"AHanmuTUYECKas
reomeTpus”

https://m.edsoo.ru/UZ15UU37
F

https://m.edso0.ru/8SNGI1GHF
M

16

17

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
MHOTOTPaHHUKHU
Ceuenus
MHOTOTPaHHUKOB:
METO/I CIIEJ0B

https://m.edso00.ru/219603NH
Q

https://m.edso0.ru/52XG02J5
B

18

Ceuenus
MHOT'OTPaHHUKOB:
CTaHJapTHbIE
IUIOCKOCTH,
MepeceUeCHUs
HpSIMI)IX nu
TIOCKOCTEH

https://m.edso0.ru/CUP7TCP
XQ

19

[TapamiensHble
IpsIMBIE U
IIJIOCKOCTH:
NapajuieIbHbIC
CeUeHUs

https://m.edsoo.ru/MM69MK
RDP

20

[TapannensHble
npsiMble U

https://m.edso0.ru/O71ROIJFI



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/8NGI1GHFM
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

22

23

IIJIOCKOCTH:
pacuér
OTHOLUEHUH
[TapamiensHbie
IIpsIMBIE U
IIJIOCKOCTH: YIJIBI
MEXIY
CKPEILMBAIOIIUMHU
Csl IPAMBIMU
Ilepnenqukymnsapa
b€ MPSMBIE U
IIJIOCKOCTH:
CTaHJapTHbIE
napbl
NEPIEHIUKYIIIPH
BIX IUIOCKOCTEN U
IPSIMBIX,
CUMMETPUU
MHOI'OTDaHHUKOB
[lepnenqukynsapH
b€ MPSMBIC U
IIJIOCKOCTH:
Teopema O Tpex
MEepIEHIUKYIISpA
X

https://m.edsoo.ru/26EPTM74
A

https://m.edsoo.ru/YQUVT6EV
ZX

https://m.edsoo.ru/HQIN20ZJ
P

24

IlepnenukynsapH
bl€ MIpsIMbIE U
IJIOCKOCTH:
BBIYHCIICHUS
JUIVH B
MHOTOTpaHHUKAX

https://m.edsoo.ru/OWFAQ1
A9J

25

IToBTOpEHME:
TUTOINAAN
MHOT'OYTOJIEHUKO
B, (POPMYIIBI 17151
IUIOIIAJICH,
COOOpaKeHHS
nooous

https://m.edsoo.ru/FDRZ0O9G
4X

26

IToBTOpEHME:
TUIOIIAN
MHOTOYTOJIEHUKO
B, OPMYIIBI JUIS
IUIOIIAJICH,
COOOpaKEeHHS
nmoxoous

https://m.edsoo.ru/1ZYRNNI
KV



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/OWFAQ1A9J
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/1ZYRNNIKV

27

IToBTOpEHME:

TUTOIIAIH
MHOTOYTOJIEHUKO

B, OPMYIIBI JUIS 1
TUIOIIAICH,
COOOpaKEeHHS

noxoous

https://m.edsoo.ru/HWHVEN
LOO

28

ITmommamun

CEeUCHHUU
MHOTOTPaHHUKOB:
TTOIIATH
ITIOBEPXHOCTEH, 1
paspe3aHus Ha

YacTH,

COOOpaKECHHS

noxoous

https://m.edsoo.ru/X2HRM9H
D4

29

IInomann

CCUCHHI
MHOT'OTPaHHUKOB:
IUIOILA TN
ITIOBEPXHOCTEH, 1
pa3pe3aHus Ha

YacTH,

COOOpaxeHus

o 00Ms

https://m.edsoo.ru/8H4ELY9
N6

30

KonTponbHas
paborta
"[ToBTOpEHME:
MHOTOTPaHHHKH,
ceueHus

MHOFOFpaHHI/IKOB'

https://m.edsoo.ru/S§UW1W
WwWV1

31

32

O0BéM Tena.
Ob6beMm
MPSIMOYTOJIBHOTO
napajuiesienumne/1a
3agauu 00
yBOEHUU Ky0a, 0
KBaJpatype Kyoa;
O TPUCEKIUH yTJIa

https://m.edsoo.ru/6UXGO0OR
Cc9

https://m.edso0.ru/VK2J2TXE
F

33

CrepeomeTpuuec
KHe 3a71a4H,
CBA3aHHBIC C
00BbEMOM
HPSIMOYTOJIBHOTO
napaJulesenuesaa

https://m.edsoo.ru/ODR6H6T
QS



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

34

IIpukianueie
3a/1a4u,
CBSA3aHHBIC C
BBIYMCIICHUEM
00béma
IIPSIMOYTOJIBHOTO
napajuleJenune1a

https://m.edso00.ru/0SHTIOT1
G

35

36

O0BEM npsiMoii
TIPU3MBI
CrepeomeTpuuec
KHe 3a7a4H,
CBSI3aHHBIE C
BBIYUCIICHHIEM
00BEMOB TIPAMOit
TIPU3MBI

https://m.edsoo.ru/8AIL9YH
YJ

https://m.edsoo.ru/1D8HV54
A9

37

38

39

40

IIpuknagueie
3a7a4u,
CBSI3aHHBIC C
00BEMOM MIPSIMOI
MIPU3MBI
Brranciaenue
00BEMOB TEJI C
IIOMOIIILIO
ONPEACIEHHOTO
WHTEeTpasa.
O0BéM
HaKJIOHHOM
MIPU3MBI
Brrancaenue
00BEMOB TeJI ¢
IIOMOIIILIO
ONPEACIEHHOTO
UHTErpaa.
O0BéM
MTAPAMUTBI
dopmyna oobEmMa
MMUPaMU/IBI.
OTtHolIEHHE
00BEMOB
UpaMu/I ¢
O0IIKM YTIIOM

https://m.edsoo.ru/QIY C4F8I
U

https://m.edsoo.ru/ON585060
H

https://m.edsoo.ru/2CJLCMK
8N

https://m.edsoo.ru/AL3PODC9
E

41

®opmyna 06bEMa
MMUPaMU/IBI.
OTtHomeHune
00BEMOB

https://m.eds00.ru/SGOOAJR
NY



https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/3GOOAJRNY

42

MUPaMH]T C
O0IIKM YTTIOM
CrepeomeTpuuec
KHE 3a/1a4H,
CBSI3aHHBIE C
00BEMaMHU
HaKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/7TR§RHW
o7

43

CrepeomeTpuyiec
KM€ 3aJ1a4H,
CBSI3aHHBIE C
o0BEMaMu
MTUPaAMU/IBI

https://m.edsoo0.ru/SF480DTS
6

44

45

46

IIpuknagueie
3aJ1a4M 1o TeMe
"O0BEMBI TENT",
CBsI3aHHBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI
[TpuxnagHeie
3aJja4d 10 TEME
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM
MIUPaMU/IBI
[IpumeHeHne
00BEMOB.
Brrancaenue
paccTosiHUs 110
IUIOCKOCTH

https://m.eds00.ru/9SF60YY
VX

https://m.edsoo.ru/Z4MZ27R
MY

https://m.edso0.ru/I39CX03C
P

47

48

KonTponsHas
pabota "O0bEM
MHOrOrpaHHHuKa"
Hwmaapuyeckas
MTOBEPXHOCTb,
oOpasyromue
HWIAHAPUYECKON
MIOBEPXHOCTU

https://m.edsoo.ru/XNWZSSJ
7P

https://m.edsoo.ru/7DHKEHE
G6

49

Humsap.
[Ipssmoint
KpYTrOBOH
HWIAHAP.
IImomans
MMOBEPXHOCTH

https://m.edsoo.ru/MAVWA4K
Y55



https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/MAVW4KY55

50

UUAIIUHpa
Konnueckas
MMOBEPXHOCTb,
oOpa3yromue
KOHHYECKOM
MTOBEPXHOCTH.
Konyc

https://m.edsoo.ru/PVRE7HQ

6Y

51

52

53

CedeHue KoHyca
IIJIOCKOCTBIO,
rapauieabHON 1
MIJIOCKOCTH
OCHOBaHUS
VYceu€Hnblit
KOHYC.
N3obpaxenue
KOHYCOB 1
YCEUYEHHBIX
KOHYCOB
[Tnomane
OoKOBOM
MMOBEPXHOCTH U
MIOJIHOMN
MMOBEPXHOCTHU
KOHYyca

https://m.edsoo.ru/EOVSHAL

8L

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

CTE

https://m.edsoo.ru/AWKB9E4

NE

54

IImomane
OOKOBOM
MMOBEPXHOCTH U
TTOTHOM
MMOBEPXHOCTH
KOHYCa

https://m.edsoo.ru/9NF4UE3

KJ

55

CrepeomeTpuuec
KM€ 3a7]auil Ha
JI0Ka3aTelbCTBO U
BBIUUCIICHHE,
MOCTPOSHUEM
CEYECHMI
LIUIIAHIPA,
KOHYyCa

https://m.edsoo.ru/QZVH5EX

L9

56

CrepeomeTpuuec

KHE 3a7a4¥ Ha
JI0Ka3aTeJIbCTBO U
BBIUHCJICHHE, 1
MTOCTPOCHUEM

CEeUCHUU

HUAJTUHIPA,

https://m.edsoo.ru/AKF6PW6

2W



https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/AKF6PW62W

57

KOHyCa
IIpukianueie
3a/1a4H,
CBSA3aHHBIC C
LUAJIMHIPOM

https://m.eds00.ru/3429ZLHT
5

58

59

60

61

62

[Tpuxnagaeie
3ajJa4u,
CBSI3aHHBIE C
HAJTUHIPOM

Cdepa u map

[Iepeceuenue
cdepsl U mapa ¢
TJIOCKOCTBIO.
Kacanue mapa u
chepsl
IJIOCKOCTBIO. Bun
U U300paxeHne
mapa
[Iepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cepsl
IJIOCKOCTRIO. Bua
U U300paxeHue
mapa

YpaBHeHue
cdepsl. [Tnomans
chepsl u eé
yacTeu

https://m.edsoo.ru/ZY6ENPV
KD

https://m.edsoo.ru/W1TVKAJ
OR

https://m.edsoo.ru/JFBNB5ZS
0

https://m.edsoo.ru/M6WK9K9
50

https://m.edsoo.ru/U8G24BO
8H

63

Cummerpus
cdepsl U mapa

https://m.edso0.ru/6E6GX0YJ
S

64

CrepeomeTpuuec
KHe 3a7a4y Ha
J0Ka3aTeIbCTBO U
BBIUHMCJICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHUEM HX
CEUYCHUI
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPK
H7R

65

CrepeomeTpuuec
KM€ 3a/1a4M Ha
J0Ka3aTeNIbCTBO U
BBIUHCIICHHE,

https://m.edsoo.ru/MXRDTK
72T



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/MXRDTK72T

CBSI3aHHBIC CO
cdepoit u mapom,
MOCTPOCHHUEM HX
CEUYEHUI
IUIOCKOCTBIO

66

67

[Tpuxnagaeie
3ajJa4u,
CBSI3aHHBIE CO
cdepoii u mapom
IToBTOpEHuUeE:
OKPY>XKHOCTh Ha
IJIOCKOCTH,
BBIYHCJICHHS B
OKPY>KHOCTH,
CTaHJapTHHIC
noxoous

https://m.edsoo.ru/XW5LI7A
9]

https://m.edsoo.ru/EJ2QDAV
EJ

68

69

Paznuunsie
KOMOMHAIINH TET
BpalIeHus 1
MHOT'OTPaHHUKOB
3amaun o TeMe
"Tena n
MMOBEPXHOCTHU
BpauieHus"

https://m.edsoo.ru/LE7933LX
X

https://m.edsoo.ru/PHHLCG5
4E

70

71

3agauu 1mo TeMe
"Tena n
MMOBEPXHOCTH
BpateHus"
KoHntposbHas
pabora "Tena u
MMOBEPXHOCTHU
BpaueHus"

https://m.edsoo.ru/22\WPBLT
P9

https://m.edsoo.ru/33W222M
63

72

73

O06BéM
WIAHIIPA.
Teopema 06
00BEME MpsMOTo
LUIAHIApA
Brruncnenne
00BEMOB TeI ¢
MIOMOIIBIO
ONPEACIEHHOTO
HHTErpaa.
O06BEM KOHYCA

https://m.edso0.ru/1ZN2S6Z
MO

https://m.edsoo.ru/ACTOMF
MVE

74

IImomamn
OOKOBOI 1

https://m.edso0.ru/ZYTK7P8
B1



https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/ZYTK7P8B1

75

76

MOJHOM
MMOBEPXHOCTHU
KOHYyca
CrepeomeTpuuec
KM€ 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB
UWIMH]IPA,
KOHyca
[Ipukiagueie
3aJ1a4yM 110 TEME
"O0BEMBI U
IO
MOBEPXHOCTEH

TCI

https://m.edso0.ru/709VJYPS
C

https://m.edsoo.ru/QXEA9GP
VB

77

O6béM m1apa u
IapOBOTO
cexropa. Teopema
00 00BEMe mapa.
[Tnomane chepsr.
Crepeomerpuuec
KM€ 3aj1aui,
CBSI3aHHBIE C
BBIUUCIICHHEM
00BEMOB 11apa,
IIapOBOTO
CerMEHTa U
IIapOBOTO
CEeKTOpa

https://m.edsoo.ru/VV60ONBV
ZX

78

[Ipuxnagaeie
3a7a4M 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM 111apa 1
IUIOIIAABIO
cdepsl.
CooTHomIEHUS
MEXITY
ILIOIIAASIMHU
MMOBEPXHOCTEN U
o0BEMaMu
MOIOOHBIX TE

https://m.edsoo.ru/EZHI9GRU
EJ

79

ITomoOusble Tena B
MIPOCTPAHCTBE.

https://m.edsoo.ru/H24188MK
Q



https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/H24I88MKQ

80

N3menenue
o0béMa pu
o100uH.
CrepeomeTpuuec
KHe 3a71a4H,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB TN U
Iomanei
MMOBEPXHOCTEN
KoHntposbnas
pabora
"Ilnomanu
MTOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCI

https://m.edsoo.ru/73UODGN
YR

81

JIBH)KEHMS
MPOCTPAHCTBA.
OTtoOpakeHusl.
JBro>xkeHus u 1
paBeHCTBO (uryp.
O6mue cBoiicTBa
JIBUKCHUH

https://m.edsoo.ru/RXJ4YW6
NA

82

Bunwl nBukeHuit:
rapajuIeIbHbII
IIEPEHOC,

LIEHTpaJIbHAas
CUMMETpHUS, 1
3epKaJIbHast

CUMMETpHUS,

IIOBOPOT BOKPYT
IpsAMOI

https://m.edsoo.ru/ZSUA77N
X

83

84

[IpeobpazoBanus
nojobust. [Ipsmast 1
u chepa Ditnepa
I'eomeTpuueckue
3aJauu Ha
IIPUMEHEHUE
JIBUKCHHUSI

https://m.edsoo.ru/A1PU2WO
AX

https://m.edsoo.ru/KFDHOM
GKZ

85

KoHnTponbHas
pabota "BekTopbl 1
B IIpocTpaHcTBE"

https://m.edsoo.ru/4F52B11K
K

86

Oo6o0maromiee
noBTopenue 11 1
HOHATHH U

https://m.edsoo.ru/IHVB2NZ
H9



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

87

88

89

METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEMAaTU3aLUs
3HAHUM:
"[TapaiienbHOCTD
MPSAMBIX U
IIJIOCKOCTEN B
npocrtpaHctae"
O6o06mraromiee
nosropenue 11
MOHSTUHI U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3anus
3HAHUMU:
"BexTops! B
npocrpaHcrae”
Ob6o06mraromee
nosropenue 11
TIOHATHH U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
cucTeMaTu3anus
3HAHUM:
"BexTops! B
npocrpaHcrae”
Ob6o061maroniee
nosTopenue 11
MOHATUHI U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTU3alHs
3HaHuit: "O0beM
MHOT'OrpaHHHUKa"

https://m.edsoo.ru/AQEFPER
JO

https://m.edsoo.ru/3NIJOLN63

https://m.edso0.ru/B85S7VDT
C

90

O6ob6maromee
nosTopenue 11
MOHATUH U
METOJIOB Kypca
reomerpun 10-11
KJ1aCCOB,
CHCTEMAaTH3alHs

https://m.edsoo.ru/AJX4CDP5
1



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

91

3HaHuii: "O0beM
MHOrorpaHHuka"
O6o06mraromiee
nosropenue 11
MOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEeMaTH3alUs
3HAHUM:
"Ilnomanu
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCI

https://m.edsoo.ru/H2ZABPR
X0

92

93

94

Oo6o61aromiee
nostopenue 11
MOHATUH U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB,
CHCTEMAaTHU3alHs
3HAHUM:
"[Tnomanu
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Ten"

Hrorosas
KOHTPOJIbHAS
paborta
Hrorosas
KOHTpPOJIbHAS
pabora

https://m.edsoo.ru/JG1DJ50N
K

https://m.edsoo.ru/GXZMP89
GD

https://m.edso0.ru/3J174MY6
M

95

96

[ToBTOpEHUE,
00001IeHNe U
cUCTEeMaTH3aIus
3HAHUU
Hcropus
pa3BUTHS
CTEpPEOMETPUU
KaK HayKU U eé
pOIb B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/UI126CB4X
L

https://m.edsoo.ru/IESBALO6B
5



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/IE8ALO6B5

97

98

99

100

101

Hcropus
pa3BUTHS
CTEpPEOMETPUU
KaK HayKu U eé
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI1
Hcropus
pa3BUTHUS
CTEpPEOMETPUU
KaK HayKU U e€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI
Hcropus
pa3BUTHUS
CTEpEOMETPUH
KaK HayKHu U eé
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
UHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI
Hcropus
pa3BUTHUS
CTEpEOMETPUH
KaK HayKu U eé
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI
Hcropus
pa3BUTHUS
CTEpPEOMETPUU
KaK HayKU U eé
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo0.ru/8ZKNMYF
03

https://m.edso0.ru/41X3XK0Q
0G

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

https://m.edsoo0.ru/GEJCO734
F

https://m.edsoo.ru/RK4XSFW
NR



https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/RK4XSFWNR

Hcropus
pa3BUTHS
CTEpPEOMETPUU
KaK HayKu U eé
102  ponb B pa3BUTHH
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOTUI
OBIIEE
KOJIMYECTBO
YACOB 10
[MTPOI'PAMME

https://m.eds00.ru/X89TQ877
6

102 8 0

HPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOMN NPOI'PAMMBbI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NPOBePsIEMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TprMeHSTh aKCHOMBI CTEPEOMETPUHN U CIEACTBUS U3 HUX IIPU PELICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MOHATUSMM: NAPAJUIETBHOCTh M MEPIEHIUKYISIPHOCTD
' IPSIMBIX U IIJIOCKOCTEMN
74 KnaccugunupoBarh B3auMHOE pacroiokeHue MPsIMbIX U MJIOCKOCTEH B
' IPOCTPAaHCTBE
OnepupoBaTh NOHATUSAMU: IBYTPaHHBIN yroJl, FpaHu JBYTPAHHOIO yrja,
7.5 pebpo ABYrpaHHOTrO yIya, JIMHEHHBIM yroil JABYIPaHHOTO YIJa,
rpaaycHas Mepa JBYTpaHHOIo yria
OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKJIbIHA
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTpaHHHKA, MIPaBUJIbHBIN
MHOTOTpaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOTPaHHMKOB (IMpamujaa, Mpu3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarb  MHOTOTpaHHUKH, BbIOMpas OCHOBaHHS  JJIs
78 KjJaccu(ukanuy  (BBIMYKJIBIE M HEBBITYKJIbIE  MHOTOTPAHHUKH,

NpaBUIbHBIE MHOTOTPAHHUKH, TPSAMbIE W HAKJIOHHBIC TPHU3MBI,
napauieIeTuneIbl)



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

7.9

7.10

7.11

OnepupoBatb TOHSITUSIMU CeKymias  IUIOCKOCTb, CeUCHUe
MHOTOTPaHHUKOB

OOBSICHITh TMPUHIUIBI  [OCTPOCHHSI CCUYCHUH MHOTOTPAHHHKOB,
UCTIONB3YSl METOJI CIICZIOB

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIMOTHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: BUI1 CBEpXy, COOKY, CHU3Y

7.12

7.13

7.14

Pemarpb 3a1aun Ha HAXOXKJEHHE T€OMETPUUECKHUX BEJIMYMH M0 00pa3iam
WM QITOPUTMaM, IIPUMEHSS U3BECTHBIC AHAIUTUYECKUE METOABI IIPU
pELICHUM CTAHJAPTHBIX MAaTEMaTUYeCKMX 3aJad Ha BBIYUCICHUE
PAcCCTOSIHUM MEXAY ABYMS TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOYKHIIO
IIJIOCKOCTH, MEKly CKPEILMBAIOIMMUCS NTPSIMBIMU

Pemarp 3a1aun Ha HAXOKJEHUE N'€OMETPUUECKUX BEJIMUMH 10 00pa3iam
WM QITOPUTMaM, IPUMEHSS U3BECTHBIC AHAJIUTUYECKUE METOMBI IPHU
pPELIEHUH CTAaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4 HA BBIYMCIICHUE YIJIOB
MEXKY CKPEILIMBAIOIIMMUCA MPSIMBIMU, MEXKAY HPSIMOM U IJIIOCKOCTBIO,
MEXKY IJIOCKOCTAMMU, JBYTPAHHBIX YIJIOB

Bbraucnate 00bEMBI M IUIOMIATM TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mnWpaMuaa) € OpUMEHEHHeM  (OpMYyJ,  BBIYHCIATH
COOTHOIICHUS MEXKAY TUIOMIAAIMU TOBEPXHOCTEH, 00bEMaMu 1MO100HBIX
MHOT'OI'PAHHUKOB

7.15

OHepI/IpOBaTL MNOHATUAMU: CUMMCTPHA B MPOCTPAHCTBE, LHCHTP, OCb U
IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

7.16

7.17

7.18

W3BnekaTb, MpeoOpa3oBbIBATE U HHTEPIPETUPOBATH HH(GOPMAILUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (PUTypax, MpPEeACTaBICHHYIO Ha
4yepTekax U pUCyHKax

[TpumensTh reoMeTpuueckue (akThl ISl PEIICHUs CTEPEOMETPUUECKUX
3a[a4, IPEINOJIAaraloIluX HECKOJIBKO INAroB PEIIEHUs, €CIU YCIOBHSA
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

IIpuMeHATh TpoCTEHIINE MPOTPAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHCTEMBl IIPU PEIICHUH CTEPEOMETPUUYECKUX
3a1a4

7.19

7.20

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOLE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh TONy4YeHHBIE 3HAHMS HAa IIPAaKTUKE: AHAJIW3UPOBATH
peanbHble CUTyallUM W IPUMEHSATH HW3YYEHHBIEC IOHATHS B IPOILECCE
MOKMCKAa pEeIIeHUusI MaTeMaTH4ecKu CGHOpPMYIUPOBAHHON MPOOIIEMBI,
MOJIEJINPOBATh PEAIbHBIE CUTYAIlMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIIA C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX IOHATHH U
TEeopeM, amnmapara aiaredpsl, peuarb MPaKTUYECKHE 3a/1au, CBSI3aHHbIC
C HAXOXKJCHUEM I€OMETPUYECKUX BEIINYUH

11 KITACC




Koxa

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOM

NPOBePSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHATUSMU: IUIUHAPUYECKasi TOBEPXHOCTh, 00pa3yolne
6.1 UWIMHIPUYECKON MOBEPXHOCTH, LWIMHJpP, KOHUYECKas MOBEPXHOCTD,
' oOpasyiole  KOHHYECKOW  MOBEPXHOCTH, KOHYC, cQepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (UIUHAP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KiaccudumupoBars B3aUMHOE PacmoiosKeHHE cPephl U TIOCKOCTH
OnepupoBaTh TNOHATHUSMHU: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA
[IApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbraucnate 00BEMBI M IUIOIIAAM TOBEPXHOCTEH TEJ BpalleHUS,
' T€OMETPHUECKUX TEII C IPUMEHEHHEM (HOpMYJT
OnepupoBaTh MOHSATHSIMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
6.7 OTMMCAaHHBIN OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEIIO
BpALICHUS
6.8 BbuuchsTh COOTHOIIGHUS MEXAY IUIOMAASIMH MOBEPXHOCTEH U
' 00BbEMaMU MMOAOOHBIX TeI
6.9 N300paxkaTh m3yyaemble (UTYPbI OT PYKH U C TPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBIONHATE  (BBIHOCHBIE) TUIOCKHME YEPTEXKHM W3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTyp: BHUI CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHHUS Tell
BpaIICHUS
W3BnekaTh, WHTEPIPETHPOBATh W MpPeoOpa3oBHIBATh HH()OPMAIMIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, HpPEICTAaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumeHsATH TeoMeTpUyYeckre (QakThl Uil PEIIEHUS] CTEPEOMETPUUECKUX
6.12 3ajjay, MPEANOJIAraloluX HECKOJIbKO IIAroB pPELIeHHs, €ClIU YCIOBHUS
NPUMEHEHHS 33JIaHbl B SBHOH Qopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BBITONTHATE  AEHUCTBUS CIOXKEHUS BEKTOPOB, BBIUMTAHHUS BEKTOPOB H
6.14 YMHOXKCHHSI BEKTOpa Ha YHUCIIO, OOBSCHATHh, KAKUMU CBOWCTBAMU OHH
o0nagaroT
6.15 [TpuMeHsATH MpaBUIIO apaljieNienuIea NPy CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSMH: JEKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
6.16 BEKTOp, MOJYJb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
' yroJl MEXAy BEKTOpaMH, CKaJIIpHOE TMPOU3BEIACHHE BEKTOPOB,
KOJUTMHEApHbIE U KOMILJIAaHAPHBIE BEKTOPBI
Haxomuth cymMMy BEKTOPOB M MPOU3BEICHUE BEKTOpa Ha YHCIIO, Yroil
6.17 MEXy BEKTOpaMH, CKaJIpPHOE MPOU3BEICHNUE, PACKIIAABIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3amaBarh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBON CHCTEME KOOPAMHAT




6.19 Pemate mpocredmme reoMETpUYECKME 3aJadyd  Ha I[IPUMEHEHHE
' BEKTOPHO-KOOPJAMHATHOTO METO1a

Pemiats 3aga4u Ha J0Ka3aTCIbCTBO MATCMAaTHYCCKUX OTHOIIICHUN U
6.20 HaxXO0XXIACHUC I'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIW aJIrOpUTMaMm,

MMPpUMCHAA HU3BCCTHBIC MECTOAbI npu peIICHUN CTaHAAapTHBIX
MaTeMaTHYCCKUX 3a1a4

[IpuMmeHsTh mpocCTEHIIMEe MNPOrpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPHUUECKHX 3a]1a4

6.21

6.22 [IpuBOaUTE MpUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOIE U
' JKU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE

[IpuMeHsTh TONY4YEHHbIE 3HAHUS Ha MPAKTUKE: AaHaJIU3UPOBATH
peasibHble CUTYyallud M IPUMEHITh W3YYEHHBbIE IOHSITHS B IpoOLECcCe
[IOMCKA PpELICHUs] MaTeMaTU4yecKu CGOPMYJIUPOBAHHON IPOOIJIEMBI,
6.23 MOJICJIUPOBATh pEaJbHbIE CUTYALIMH Ha SI3bIKE T'€OMETPHUH, UCCIEI0BATH
MIOCTPOEHHBIE MOJIETN C HMCIOJb30BaHUEM T'€OMETPUUYECKUX MOHITHI U
TeopeM, anmnapara anredOpbl, peniatb NPaKTUYECKUE 3aa41, CBSI3aHHbBIC C

HaXO0XICHHUEM I'COMCTPHUUCCKUX BCIINYNH

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIACC

Kon
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7.1

IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS

I'eomerpus

OcCHOBHBIE TIOHSTHSI CTE€peoMeTpuu. Touka, MpsiMasi, TUIOCKOCTh, MPOCTPAHCTBO.
[lonsiTne 00  akcMOMaTHMYECKOM  IOCTPOCHUHM  CTEPEOMETPUM:  AKCHOMBI
CTEPEOMETPUHU U CIEICTBUA U3 HUX

7.2

7.3

B3aumHOe  pacnosnokeHue OpsAMBIX B NPOCTPAHCTBE:  IEPECEKArOIIHEcH,
napajuleJibHble M CKpeluBarouiyecss mnpsaMble. [lapamnensHocTs HpsMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MapajluielbHBIE MpsSMbIE B  IPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSMBIX, MApPAJJIEIBHOCTh NPSMOM M IJIOCKOCTH. YTJIBIC
COHAIIPaBJICHHBIMH CTOPOHAMH, YOl MEXIy NpSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapalielIbHbIE MJIOCKOCTH, CBOMCTBA MapasliebHbIX
wiockocTeil. Ilpocreiimume nmpocTpaHcTBeHHbIE (DUTYphl Ha IUIOCKOCTH: TETpa’Jp,
KyO, mapajuiesienumnes1, NoCTPOeHUe CeUeHN

[lepnieHAUKYIAPHOCTh TMPSAMOM M IUIOCKOCTH: MEPIEHIUKYISpPHbIE TpsSMbIE B
IIPOCTPAHCTBE, IPSIMbIE NapajlIeIbHbIE U NEPIIEHANKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTU MIPSIMON U IJIOCKOCTH, TEOpEMa O MPSIMOU NMEPIEHIUKYIISIPHON
IUIOCKOCTH. YIJIBI B IPOCTPAHCTBE: Yrojl MeEXAY INpsIMOM U IUIOCKOCTBIO,
JBYTPAaHHBIA yroJI, JIMHEWHBIA Yrojl JByrpaHHoro yria. llepnenaukyisap u
HAKJIOHHBIC: PAaCCTOSHME OT TOYKM 1O IIOCKOCTH, PAcCTOSHHE OT MNPsSMOH 10
IUIOCKOCTH, MPOEKLUs (Urypsl Ha MIOCKOCTb. [lepneHIuKyIspHOCTh MIOCKOCTEH:
MpU3HAK  NEPHNEHIUKYJIIPHOCTH  JABYX  IUIOCKocTed.  Teopema o  Tpéx
NEPIEHIUKYIIApax




7.4

7.5

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAHHMKH, DPa3sBEPTKA MHOrorpaHHuka. IIpusma: N-yrompHas
npu3Ma, TPaHU U OCHOBAHMS IPHU3MBI, MpsiMasi ¥ HAKIOHHAS IPU3MBI, OOKOBas U
IIOJIHAS ITOBEPXHOCTH Npu3Mel. [lapamenenunesn, npsMOyrojbHbBIN I1apauIeIenIIe |
u ero cporicrea. [lupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHKME NTUPAMUJIBL,
OOKOBas U IOJIHAS MOBEPXHOCTh NMUPAMU/bI, IPAaBUWIbHAS U yCeUEHHasl MUPaMUAA.
OnemMeHTsl npuU3Mbl W nupaMuibl. [IpaBuibHBIE MHOTOTPAHHHMKM: IIOHATHE
IIPABWJIBHOTO MHOIOTpaHHMKA, IPaBHJbHAs IpU3Ma W IPaBWIbHAs INUPAMUIA,
IpaBUiIbHAS TPEYroJIbHAs NMUpaMUa U MPaBUIIbHBIN TeTpasap, ky0. IIpencraBnenue
O IpaBWJIbHBIX MHOTOTPaHHMKAX: OKTa’dap, JOJAEKa’ap M ukocadapyrue CeueHus
IPU3MBI U TUPAMU/IBI

CumMerpuss B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHTBhl CUMMETPUU B MMHpaMUAAX, Napajljiesienuneaax, NpaBuibHbIX
MHOTOTpaHHHUKaX

7.6

7.7

Beruncinenue 37M€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yrisl. [linomanb
OOKOBOIl TOBEPXHOCTH W TIOJHOW MOBEPXHOCTH NPSAMOH TPHU3MBI, IUIOMIAIb
OCHOBaHHMIi, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsMOW mpu3Msl. [Inomans 60xoBoi
MOBEPXHOCTH M TOBEPXHOCTH TMPABWILHOW TNHPaMHIBL, TeOpeMa O IIIONIaIu
yceu€HHoi nupamupl. [lorstue 06 06béme. OOBEM nMUpaMuIbl, TPU3MBI

[TomoOHBbIe Tena B mpocTpancTBe. COOTHOLICHHUS MEXKY IIONIAIIMU TTIOBEPXHOCTEH,
00BEMaMHU TTOIOOHBIX TEIT

11 KIIACC

Kox
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IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
I'eomerpus

6.1

6.2

[{unuHapuyeckas MOBEPXHOCTb, OOpa3ylollue MIIMHIPUYECKON MOBEPXHOCTH,
OChb LMIUHApPUYECKOW TmoBepxHOCTU. [lunuuap: ocHoBanus u  OOKOBas
MOBEPXHOCTh, 00pa3yroIasi ¥ OCh, TUIOMIAIh OOKOBOW U MOJTHOW MTOBEPXHOCTH
Konundeckass TMOBEPXHOCTh, 0O0pa3yloliie KOHUYECKOW ITOBEPXHOCTH, OCh H
BCpIIMHA KOHHYECKOU IMOBEPXHOCTH. KOHYCI OCHOBAHHEC n BCpIIMHA,
oOpasyromas ¥ 0oCbh, IJIOMAas OOKOBOW M TOJHON TOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolire U BEICOTa, OCHOBAHMS U OOKOBAst TIOBEPXHOCTh

6.3

6.4
6.5

Chepa u map: ueHTp, paamyc, TUAMETp, IUIOLIA[b IOBEPXHOCTH c(hephl.
B3anmHuoe pacnionoxenue cdepsl U IIIOCKOCTH, KacaTelbHasl INIOCKOCTh K chepe,
wiomaab chepobl

N300pakeHne Tes BpalleHus Ha MJI0CKOCTH. Pa3BEépTka MumHApa U KOHyca
KomOunanmu Ten BpallleHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMHMCAaHHBIN
OKOJIO cpepsl, cepa, BIUCAHHAS B MHOIOI'PaHHUK, WX TEJIO BPALLCHUS

6.6

[Tonsitue 06 06béMe. OCHOBHBIE CBOWMCTBA 00BEMOB Tell. Teopema 00 oOBEME
NPSMOYTOJIBHOTO Tapajuienenunena u cieactBus u3 He€. OO0bEM HWIMHIDA,
KoHyca. O0BEM mapa u mionaas chepsl

6.7

[TomoOuble Tema B mpoctpaHcTBe. COOTHONICHHS MEXKAY  IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ




6.8

6.9

Ceuenus nunuHIpa (MapajuleIbHO M NEPIEHIUKYISIPHO OCH), CEYEHHUS KOHYyca
(mapaenbHOE OCHOBAHUIO U IPOXO/SIIEE YEPE3 BEPILLUHY), CEUECHUS 11apa
BexTop Ha muockoctu M B npocrpaHcTBe. ClI0)KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yuciio. PaznokeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
BektopaM. IIpaBuno mnapamnenenunena. Pemenwe 3amad, CBSI3aHHBIX C
IPUMEHEHHUEM MPaBUII JEHCTBUI ¢ BEKTOpaMU

6.10

[IpsimoyronbHast cucreMa KOOpAWHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocrelive 3agauv B KOOpJIMHATaX. YTroJl MeXAy Bekropamu. CKaJsipHOE
IIPOU3BEIeHNE BEKTOPOB. BhIuncieHue yrioB MeKIy MpsIMbIMU U IUIOCKOCTSIMHU.
KoopanHatHO-BEKTOPHBIN METOT IIPU PEILICHUH T€OMETPUUYECKUX 3a/1a4

HPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kox npoBepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTeILHON MPOrPaMMbI CpeIHEro
0011ero o0pa3oBaHus

Bnanenue metonaMu J0Ka3aTenbCTB, aITOPUTMaMHU pEUICHUs 3a]aY;

yMeHHe (HopMyIHpoBaTh U ONEPUPOBATH MOHITHSIMH: ONpPEIEICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOMCTBO, NMPU3HAK, J10KA3aTEIbCTBO,
paBHOCUJIBHBIE ~ (OPMYJIMPOBKH;  NPUMEHATh  HMX;  yMEHHUE
dopmynupoBaTh 00paTHOE U HPOTHBOIOJIOXKHOE YTBEP)KICHHUE,
NPUBOJIUTH TPUMEPbl W KOHTPIPHUMEPHI, MCIIOJNb30BaTh METO]
MaTeMaTHYECKON WHAYKLNN; IIPOBOAMTH JIOKa3aTeJbHbIE
paccyXJeHUs Tpu pelIeHUH 3aJady, OLEHUBATh JIOTMYECKYIO
IIPABWIBHOCTh PAcCCyKICHHI; YMEHHE OIEpUPOBaTh IOHATHAMMU:
MHO’KECTBO, TMOJAMHOXECTBO, OMNEpaluy HajJ MHOXXECTBAMU; YMEHUE
MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar IJi1 ONHUCAHUs
peasIbHBIX MPOLIECCOB U SIBJICHUN U MPU PEIICHUH 3a/1a4, B TOM YHUCIIe
U3 IpYrux y4eOHBIX NPEJAMETOB; YMEHHE OMNEepUPOBATH MOHSATHIMMU:
rpa¢, cBA3HBIN rpad, aepeBo, MK, rpad Ha IIOCKOCTH; YMEHHE
3aJaBaTh U  ONHUCBHIBaTh Tpadbl  pPa3IMYHBIMU  croco0amuy;

UCTIOJIb30BaTh Tpadbl MPH pelIeHUH 3a1a4

YMeHne onepupoBaTh NOHATHAMU: HATypajIbHOE YHUCIIO, LIEN0E YUCIIO,
CTENEHb C LEJIbIM II0Ka3aTeJIeM, KOpPEHb HaTypaJbHOH CTENEHH,
CTEIEHb C PallMOHAJIBHBIM I10KA3aTEIEM, CTEIEHb C AEHCTBUTEIbHBIM

nokaszareneM, JorapugmM 4Ymcia, CHHYC, KOCHHYC U TaHI€HC




IPOM3BOJILHOTO YKCJIA, OCTATOK 10 MOAYJIIO, PAallMOHAIBHOE YHCIIO,
UppallMOHAIBHOE  YHMCIO, MHOXXECTBAa  HAaTypalbHbIX, LENbIX,
palMoOHaIbHBIX, JEHCTBUTEIBHBIX UHUCEN; YMEHHME HCIOJIb30BaTh
IPU3HAKU JEIMMOCTH, HAUMEHBIINH OO 1enUTeNb 1 HauMEHbIIee
oOumiee kparHoe, anroput™ EBkinga npu  pemieHud  3ajaad;
3HAaKOMCTBO C Pa3IMYHbIMU MO3ULMOHHBIMH CUCTEMaMHU CUMCIICHHUS;
YMEHHUE BBIMOJHATH BBIYHUCICHWE 3HAYCHHH M TPeoOpa3oBaHUS
BBID@XEHUII CO cTeneHsaMH U Jorapupmamu, I[peodpazoBaHUs
OpOOHO-pallMOHATIBHBIX ~ BBIPQKEHUH;  yMEHHE  OIEepUpPOBATh
HOHATUSMH: IOCJIEIOBATENBHOCTb, apU(MeTHUecKass Iporpeccus,
reoMeTpuyecKas nporpeccus, OECKOHEYHO yObIBaromas
reoMeTpuyecKas nporpeccus; yMEHUe 3ajJlaBaTh
[IOCJI€ZI0BATENbHOCTH, B TOM YHCIE C IOMOILBIO PEKYPPEHTHBIX
bopMyn; yMEeHHE ONEepHpOBaTh MHMOHATHUSAMM: KOMIUIEKCHOE 4YHCIIO,
CONMpSKEHHBIE  KOMIUIEKCHBIE  YHUCJIa, MOIYJb M  apryMEHT
KOMIUIEKCHOTO  4Mcia, ¢opMma 3alucu  KOMIUIEKCHBIX — YHCElN
(reomeTpuyeckasi, TPUTOHOMETpHUUECKass M ajredpanyeckas); yMeETb
POU3BOIUTH apU(PMETHUECKHE AEUCTBHS C KOMIUIEKCHBIMU YHCIIaMU;
IPUBOJIUTH  IMPUMEPbl  HCHOJB30BAaHHA  KOMIUIEKCHBIX  YMCET;
ONEpUpPOBaTh MOHATHAMM: MaTpula 2x2 u 3%3, omnpenenuresb
MaTpHUIIbl, FEOMETPUYECKHUM CMBICIT OTIPEAETUTEINS

Ymenue OIlIEpUpPOBaTh MOHSTHSMM: panroHaIbHbIE,
UppalMOHANIbHBIE, TOKa3aTelIbHbIe, CTENEeHHbIE, Jorapu(muuecKue,
TPUTOHOMETPUYECKHE YPABHEHMSI U HEPABEHCTBA, WX CHUCTEMBI;
YMEHHME ONepUpOBaTh MOHATHSMH: TOXJIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa YpaBHEHHH WU
HEPAaBEHCTB, PAaBHOCHJIBHOCTb YypPaBHEHUH, HEPABEHCTB M CHCTEM;
YMEHHME DPElIaTh YpaBHEHMS, HEPABEHCTBA U CHCTEMBI C IOMOIIbIO
pa3IMYHbIX TPUEMOB; pellaTh YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; NMPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS
pellleHnsT MaTeMaTHYeCKUX 3a/1ad M 3ajad U3 pa3InyHbIX oOrnacteit

HAYK{ U peasibHON KU3HU

YMeHne onepupoBaTh MOHATHUSAMH: (DYHKIWS, YETHOCTh (DYHKIIHH,
NEPUOANYHOCTD ¢byHKIMY, OTrpaHUYEHHOCTh ¢byHkuuy,
MOHOTOHHOCTh (DYHKITUH, JKCTpeMyM (YHKIHH, HAWOOJbIIEe U
HalMEHbIIee 3HaueHUs (YHKIMHM Ha TPOMEXKYTKE, HENpepbIBHAs

byHKIMSI, acUMOTOTHl rpaduka (yHKIHH, TIEpBas W BTOpas




Npou3BOAHAS (QYHKIMH, TEOMETPHYECKHH W (HU3MYECKHH CMBICT
NPOM3BOAHON, NepBOOOpa3Hasi, ONpPEACIEHHBI HHTETpal, YMEHHE
HaXOJUTh ACHMIITOTHI rpaduka (yHKIUH, YMEHHE BBIUYUCIATH
IPOU3BOAHBIE CYMMBI, IPOHM3BEICHHS, YAaCTHOTO W KOMIIO3UIIUU
GyHKUIMH, HAXOAUTh ypaBHEHHE KacaTeldbHOH K rpaduky ¢yHKUIWU;
yYMEHHE HaXOJUTh MPOU3BOJHBIC DIEMEHTAPHBIX (DYHKLUI, yMEHHE
UCTIOJIb30BaTh MPOU3BOAHYIO JUIS UCCIEIOBaHUs (DYHKIIHMA, HAXOJUTh
HanOONbIINE U HANMEHBIINE 3HAYCHUS (DYHKLUH; CTPOUTH IrpaduKH
MHOTOWJIEHOB C HCIOJB30BAaHMEM ammapara MaTeMaTH4ecKOro
aHaJIM3a; NPUMEHATH MPOHM3BOIAHYIO IUIS HAXOXKICHUS HAWITYYILEro
peLIeHNs B TPUKJIAIHBIX, B TOM YHCIE COIMAIHHO-DKOHOMUYECKHUX H
¢u3nyeckux 3amadax; HAXOOUTh IUIONIATM WU OOBEMBI QUIYp C
MOMOIIBI0 MHTETpajia; MPHUBOAUTH MPUMEPbl MaTEMaTHUYECKOTO

MOJIEJIMPOBAHUS C MOMOIIBI0 MU (DHepeHIINATBEHBIX YPaBHEHHH

YMeHue onepupoBaTh MOHATUSAMH: TpaduK (QYHKIUH, OOpaTHas
GbyHKLUA, KOMIO3ULUSA QYHKUUHN, TUHEHHAs QYHKLUS, KBalpaTHYHas
GyHKIMSA,  palMoOHaNbHas  (QYHKUMS,  CTENEeHHas  (QYHKIUS,
TPUTOHOMETPUUYECKHE (PYHKLUHU, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIMM, MOKa3zarenbHas W JorapupmMuyeckas (QyHKIHMHM;, yMEHHE
CTPOUTH I'paUKU U3YUYEHHBIX (PYHKIUH, BHIIOIHAT IIpeoOpa3zoBaHus
rpa¢ukoB  (QyHKIMH, HCHOJIB30BaTh Tpaduku g HU3y4YEHUs
IPOIIECCOB U 3aBUCUMOCTEH, ITPH pellIeHUH 3a]1a4d U3 APYTrUX y4eOHbIX
IpeIMETOB U 3ajad M3 peajlbHOW >KM3HHU; BBIpaKaThb (QopMyjaMu
3aBUCUMOCTH MEXJAY BEJIMYMHAMM;, HCIIOJIB30BAaTh CBOWCTBA U
rpaduxu GyHKIUN Ui pelieHus ypaBHEHHM, HEpaBEHCTB U 3ajad C
napameTpamu; u300paxkaTb Ha KOOPIAMHATHOM TJIOCKOCTH MHOXECTBA
pElIeHUI YpaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jaud pa3HbIX THUIIOB (B TOM YHCJE Ha
MIPOLIEHTHI, JIOJIM U YaCTH, Ha JBUKEHHE, padoTy, CTOUMOCTh TOBapOB
U yCIyTr, HAJOTH, 3aJaud M3 OO0JAaCTH YNpaBIECHUS JHYHBIMU U
CEeMEHHBIMU (UHAHCAMM); COCTABIISITH BBIPAXKEHHS, YypaBHEHUS,
HEPAaBEHCTBA W HUX CHUCTEMBI IO YCIOBHIO 3a/ayd, HCCIEN0BATh
MOJy4EHHOE pPEIlIEHUE U OLEHUBATh MPaBAONOJ00HOCTh PE3yIbTaTOB;
YMEHHME MOJEIUPOBATh peajbHbIE CUTYyallMH Ha SI3bIKE MAaTEMaTHUKU;
COCTaBIIAITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI I10
YCIOBUIO  3a/add, MCCIEN0BaTh  IIOCTPOEHHBIE  MOAEIU  C

HCIIOJIb30BaHNEM anmapata anreopsl, HUHTEPIPETUPOBATH




MOJTYYEHHBIA pe3yabTaT

YMeHue omnepupoBaTh IMOHATHSAMU: CpelHee apudmeTnyeckoe,
MeaMaHa, HauOoJbIlIee U HaMMEHbIIIEEe 3HAUEHNUs, pa3Max, JUCIepcus,
CTaHJApTHOE OTKJIOHEHHME YHCIOBOro HaOopa; yYMEHME H3BJIEKaTb,
MHTEPIPETHPOBATh MH(OPMAIMIO, TPEICTABICHHYIO B Ta0NMIaX, HA
auarpaMmax, rpagukax, OTpPaXKarollyl0 CBOICTBa  peajbHbIX
NPOIECCOB M SBICHHUW; MPEACTABIATh HMH(OPMAIMIO C IMOMOIIBIO
TaOJIUI U JUarpaMM; MCCIEl0BaTh CTaTUCTUYECKHE JaHHbBIC, B TOM
Yuciae C NPUMEHEHHEM TIpaduiyecKuXx METOJOB M DIEKTPOHHBIX
CpeACTB; TpaUuUecKd HCCIEI0BaTh COBMECTHbIE HAOMIONEHUS C
IIOMOILBIO AMarpaMM PacCEUBaHUs U IMHEHHON pErpeccuu

YMeHue onepupoBaTh NOHATHAMM: CIYYaWHBIM ONBIT U CIy4alHOE
coObITHE, BEPOSATHOCTb CIY4alHOIO COOBITHS; YMEHHME BBIYUCIATH
BEPOSITHOCTb C UCIIOJIb30BaHUEM Ipa)UUecKUX METOAOB; NPUMEHSAThH
(bOpMYITBI CIOXKEHUS M YMHOXKEHHUSI BEPOSITHOCTEH, (HhOpMyITy TOTHOMH
BEPOSATHOCTH, (opmyny bepHymiu, KoMOuHaTOpHBIE (DAKTBl H
(GopMyIibl; OIIEHMBAThb BEPOSATHOCTH PEANbHBIX COOBITUH; YMEHHE
OIIEpUPOBATh IOHATUAMM: CllydaiiHas BEIWYMHA, PaCIpPEACIICHUE
BEPOSITHOCTEM,  MAaTEeMaTU4YECKOE  OXHMJIAHHWE, JHCIEepCUs U
CTaHJApTHOE  OTKJIOHEHHE  CIydallHOW  BEJWYMHBI,  (YHKIHUH
pacupeneneHus M IUIOTHOCTH PaBHOMEPHOIO, II0KA3aTEIbHOTO U
HOPMAJIBHOT'O  PACIIPENEIICHUI; yMEHHE UCIIONb30BaTh CBOMCTBA
W3YYEHHBIX paCHpeNeseHUd Ui PEIICHMs] 3a1ad; 3HAaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX  YHCEN, METOAbl BBIOOPOYHBIX
WCCJIEI0BAHUM; YMEHHE IPUBOAUTH NPHUMEPHI IMPOSBICHUS 3aKOHA
OONIBIINX YKCeT B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUIX; YMEHUE
ONEpUpPOBAaTh  TMOHATHSAMHU: COYETaHUE, IIEPECTAHOBKA, YHCIO
COYeTaHUl, YHCIO TMepecTaHoBOK; OuHOM HploTOHA; ymeHue
IPUMEHSITh KOMOMHATOpHbIE (aKThl U PACCYKIEHUS A PELICHUS
3ajlay; OLEHUBATh BEPOSTHOCTH pEATbHBIX COOBITHI; COCTaBIATH
BEPOSITHOCTHYIO ~ MOJE€Ib M  HMHTEPIPETUPOBATH  IOJTYYEHHBIN

pe3ynbTaT

YMeHHne omnepupoBaTh MNOHATUSMU: TOYKA, MpsAMas, ILIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA yrjia, IUIOCKUM Yrod,
JBYTPAaHHBIA Yroj, TPEXTPaHHBIM YroJ, CKPEIIMBAIOUIUECS IPSMBIE,
NapajyieIbHOCTh U MNEPIEHAUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH,

YroJI MEXIY MNPSAMBIMH, Yrojl MEXAY MPSMOW M IUIOCKOCTHIO, Yrojl
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MEXJY IUIOCKOCTSIMHM, pPACCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTossHUE MEXIYy IMpPSIMBIMH, PAacCTOSIHME MEXIYy IJIOCKOCTSAMU;
YMEHHE HCIOJb30BATh NMPH PEUICHUH 33134 U3y4eHHbIE (aKThl H
TEOpEeMbl IUIAHUMETPHM; YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB
OKpYXaroIlero Mupa; CTpOUTh MaTEMaTHUECKUE MOJIEIH C IIOMOIIbIO
reOMETPUUECKUX TOHATHM M BEIWYMH, pellaTh CBA3aHHbBIE C HUMHU
IIPAKTUYECKHE 3a]1a4H

YMeHue onepupoBaTh IMOHATUAMHU: IUIOWAAb (UIYpbl, OO0BEM
(Gurypel, MHOTOTpAaHHHK, TPABWIGHBIA MHOTOIPAaHHHK, CEUYCHHE
MHOIOIpaHHMKa, Ky0, mapajienenumne], npu3Ma, nupamuaa, ¢purypa
U TOBEPXHOCTh BpalIEHMs], HWIMHIpP, KOHYC, 11ap, cpepa, miomanb
chepbl, IUIOMAAb IOBEPXHOCTH NHPAMHJIbl, NPU3MBI, KOHYcCa,
WIMHIpa, O00BEM Ky0a, MPSIMOYTOJBHOTO MapauleienuIe/a,
OUpaMUbl, TNPU3MBL, LWIMHApPA, KOHyca, IIapa, pa3BEPTKa
MIOBEPXHOCTH, CEUEHUSI KOHYCa U IWINH/PA, NapauleIbHble OCH WU
OCHOBAaHMIO, CEUYEHHME IIapa, IUIOCKOCTh, Kacarouascs cdepsl,
HWIMHIpa, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOIPaHHUKA,
n300pakaTb MHOTOI'PaHHUKH, (PUTYpBl M TOBEPXHOCTH BpAILEHUs, UX
CEYEHHs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHUE
OPUMEHSTh CBOMCTBa TE€OMETPUUYECKHX (UTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpENENEeHUsT H3y4daeMbIX (UTYp, BBIIBUTAThH
TUIIOTE3bl O CBOMCTBaX W NPHU3HAKAX TeOMETpHUYecKuX Quryp,
00OCHOBBIBaTh ~ WJIM  ONpOBEpraTb MX; YMEHHE IPOBOJIUTH
Kjnaccupukanuo (GUryp Mo pa3NUyHBIM PU3HAKAM, BBINOIHATH
HE0OXOIUMBIE JOTIOIHUTEIbHBIE TTOCTPOEHUS

YMeHue onepupoBaTh IOHATUSAMHU: JABMKEHHE B IPOCTPAHCTBE,
napajuleNIbHBI  MEePeHOC, CUMMETpUsi Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue 10a00Us, TMOI00HBIE
burypsl; yMeHue paclio3HaBaTh paBHbIE U MOJO0OHBIE PUTYPHI, B TOM
qyucie B INPUPOJE, MCKYCCTBE, APXMUTEKTYpE; HCIOJIb30BaTh
reoOMeTpUYECKHe OTHOUICHHWS TpU pEIIeHUWH 3a7ad; HaxoJUTh
reOMEeTPUYECKUEe BEIMYMHBI (JUIMHA, Yroj, IUIOIaib, O0BEM) IpH
pelIeHUH 3a7ad M3 JPYruxX Yy4eOHBIX MPEIMETOB M U3 pPealbHOU
KU3HHU; YMEHUE BBIYUCIISATh T€OMETPUUECKUE BETUUMUHBI (JJIMHA, YTOJI,
IoIaaAb, 00BEM, IUIOAAb MOBEPXHOCTH), UCIOJb3Ys H3Yy4YEHHBIE
(bopMyIbI M METO/IBI, B TOM YHUCIIE: IUIOMIAb IOBEPXHOCTH MUPAMUJIBL,

MpU3Mbl, KOHYyCa, LWIWHApA, IUom@aab cdepsl; 00BEM KyOa,
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IIPSIMOYTOJIBHOTO ITapajuieenueaa, MUpaMuIbl, IPU3MbL, TWINHIPA,
KOHYCa, Hiapa, YMCHHE HAXOAWTHb OTHOLICHHC 00BEMOB I'IOIIO6HI>IX
uryp

VYMmenue OIICPUPOBATDH IHOHATUAMMU. IpAMOYTOJIbHAsA CUCTEMA
KOOpAuHaT, BCKTOp, KOOpAWHATBI TOYKH, KOOPAMWMHATBI BCKTOpPA,
CymMMa BCKTOPOB, IPOU3BEACHHUEC BCKTOpa Ha YHUCIIO, Pa3JI0KCHHUC
BCKTOpa 110 6a3ncy, CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC
IMPOU3BCACHUC, YIoJd MCXKAY BEKTOpaMH;,; YMCHHEC HCIIOJIb30BaTh
BGKTOprIfI nu KOOpI[I/IHaTHHﬁ MCTO I PCHICHUA T'COMETPUUYCCKUX

3a[a4 U 3a]a4 JPYTuX y4eOHbIX MPEIMETOB

13

YMeHue BbpIOMpaTh MOAXOASIIMN METOJ JJIsl pELIeHUs 3ajauu;
[IOHVMMAHHUE 3HAYUMOCTH MATE€MaTUKH B M3YyYEHUU IPUPOIHBIX U
OOLIECTBEHHBIX IPOLECCOB M SBJIEHUH; YMEHHE pPAaclO3HABaTh
IIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMEHHME IIPUBOJUTH
IIPUMEPBl MAaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M MHPOBOH

MaTeMaTH4YeCKOM HAayKHu

INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna ¥ BIYUCICHUS
11 Hatypanbnble u nensie uncna. [Ipu3Haku 1eNMMOCTH LIETIBIX YNCE
12 Panmonanbupie  uncna. OOBIKHOBEHHbIE M JECATHYHBIE JIPpOOM, TPOLIEHTHI,
' OecKOHEYHBIE IEPUOANYECKHE JPOoOH
13 ApudmeTnuecknii KOpeHb HaTypalbHOM cTeneHu. [{eficTBus ¢ apupmeTnuecKkuMu
' KOPHSIMHM HaTypaJbHON CTENIEHU
14 Crenenp ¢ nenslM mnokaszateneM. CTeNeHb € palMOHAIBHBIM IOKa3aTeleM.
' CBolicTBa CTENEHU
15 CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JOrapu(MbI
JevictButenbHple uuciaa. ApudMETHYECKHE ONEpalui C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmkEéHHBIE BBIYMCICHUSA, NpPAaBUIA OKPYIJICHUS, NPUKUAKA U
OLICHKA pe3yJIbTaTa BbIUNCICHUN
1.8 [TpeoOpazoBaHye BBIPAKCHHM
1.9 KommuiekcHbie uncna




YpaBHEHUS 1 HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHATBLHbIE YPABHEHHSI
2.2 HppanuoHaibHbIe YpaBHEHHS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [TokazaTenbHbIe U JTOrapUPMUIECKUE YPaBHEHUS
2.5 [enbie U QPOOHO-PAIMOHAILHBIC HEPABEHCTBA
2.6 HpparmoHaibHble HEpaBSHCTBA
2.7 [Toxa3zaTenbHbIE U JOTapUPMHUECKUE HEPABEHCTBA
2.8 TpuroHoMeTpuyYeCKHE HEPABEHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA 1 HCPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeaennTenb MaTPUIIbI
3 Oynkuun u rpaduku
31 Oynkius, cnocods! 3amanus Gyaknun. ['paduk ¢ynkumu. BzaumHo oOparHbIe
. ¢yukuuu. YétHple u HeuéTHble pyHKkuMU. [lepuoanueckue GpyHKIUN
OO6nacTp ompeneneHuss W MHOXKECTBO 3HaueHMH QyHkumu. Hymm ¢yakumm.
32 [IpoMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKIIHH.
' MaxkcumMymMbl 1 MHUHHMYMBI QyHKIHW. HanOonpliee W HauMeHbIlee 3HAYCHHE
(GYHKIIMHM Ha IPOMEKYTKE
33 CrenenHass (yHKUIMS C HaTypaJbHbIM M LEJbIM TMoOKazareneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0i CTENEeHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINH, X CBOHCTBA U TpaduKu
36 Toukn paspeiBa. AcuMmnrTorsl rpadukoB QyHkuuid. CoiicTBa (QyHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3a7JaHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. Gopmyina CI0KHBIX TPOIICHTOB
4 Hauana MmaTemaTuueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
[IpumeHeHne MPOM3BOAHOM K HCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMBbl. HaxoxxieHre HanOoIbIIero 1 HauMeHbIero 3Ha4eHus: QyHKIMHU Ha
OTpe3Ke
4.3 [TepBooGpasnas. Murterpan
5 MHoxecTBa U JOruKa
5.1 MHoecTBO, onepalnuy HajJl MHOXKecTBaMu. J(narpaMmel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucaresnbHas CTaTUCTUKA




6.2 BepostHocTh
6.3 KomOunaropuka
7 CeomeTpust
7.1 @urypsl Ha JIOCKOCTU
7.2 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
1.4 Tena u MOBEpXHOCTU BpAILICHUS
7.5 KoopauHaTs! 1 BEKTOPEI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka: ajiredpa ¥ Hayajia MaTeMaTHYECKOTO aHalIu3a, TE€OMETPHSI.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.
AO «U3parensctBO «lIpocBenieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Marematuka: anredpa u Hayajga MaTEMaTHUYECKOTO aHAJIU3a, TEOMETPHS.
['eometpus : 10—11-e kmacchl : 6a30BbIN B YTITyOJEHHBINH YPOBHH : METOIMYECKHEC
pekomeHaaiuu k yueonuky JI. C. Atanacsina, B. @. byry3oga, C. b. KangoMiiera u
np. — Mockasa : [Ipocsemienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET butmmoreka [JOK
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