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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHUsl, TAK KaK 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUIUHBIX OCHOB I€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJNIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
U3YYEeHUU TEOMETpUM uepe3 O00eCredYeHHe BO3MOXKHOCTU NPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(UYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOTO Npo(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacmMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasiaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJAETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX UM HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSTh, YMEHHMS JIOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B PEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
MIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHHUSI WX HPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XO/I€ PELICHUs CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PaCclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KAaTCIBLHBIMU JIMHUAMH y49eOHOTO Kypca «['eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHON paboueit
MPOrpaMMBbI, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPATHO. JTO TO3BOJISIET OPraHW30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus i auddepeHumHanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOeCleyuTh yriayOJaéHHoe
M3Y4YCHHUE TEOMETPUH KaK COCTaBIISIONICH yueOHoro npeamera «MaremMaTukay,

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Hezaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHEe 00 aKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsimble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleeNune];] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroiibHas nUpamujaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IMPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B IIPAaBUJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O Pa3jIOKEHUHM BEKTOpa IO TPEM
HEKOMILIaHApHBIM ~ BekTopaM. IIpsiMmoyrosnbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpaimenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUS:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO TMapajienenumnena M cienctsus u3 He€. OO0béM mpsiMol U
HAKJIOHHOM MpU3MBbI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTo
CerMEHTa.

KoMOuHanuu Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanne mapa u chepsl miockocTbio. I[loHATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomobusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEYEHUS 111apa, METObl TOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TNTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXkEHUA. l[IpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS M PaBEHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBaTh C COLIMAJIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3u4yHbIX BUJOB HCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYeCKUE 3HAaHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymedd mnpodeccnrt W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTUYEeCKUX 3HAHUU I peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW U  OONICCTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIM3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIIECHUH MEXKIy TMOHATHUSAMH, (DOPMyIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT TIO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpapruecKu;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO MO3ULHMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaady
NPE3EHTAalUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYEeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJCHHBIX OMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTHKEHUS I HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eAATEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYATLHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1eJdb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisirh
BUJIbI pabOT, JIOrOBapWBATHC, OOCYXJAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aHMMOJCHCTBHSL.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY HpsIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3AaHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJ1accu(ukanuu;

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

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

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

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

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

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

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

e TMPUMEHATH MPOCTEWIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

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

e IMPUMEHATH TIOJIYYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEANbHBIE CUTYallMH, MPUMEHATh U3YYECHHbIC MOHSTUS B
npolecce IMOMCKAa PpelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IUIMHIPUICCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
TEOMETPUYECKHX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpUPOBATH MOHSITUSMH, CBA3aHHBIMUA C KOMOWHALMSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMU
ITOTIO0OHBIX TEN;

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

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATHL HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXAY MPSMBIMU
U TUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBHXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUS MHOTOTPAHHUKOB M TEJ BpalICHUS MpHU
MMapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIpa
(mapajuienTbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYyca (TapauielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

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

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

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B IIpOllECCE IMOUCKA  pEUICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUUHH;

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

YUYET PABOUYEHN MPOI'PAMMbBI BOCIIUTAHUS

PaGouas nporpamma Bociuranust MAOY COII Ne 3 peanuzyercst B TOM YHCIIe

H 4YCpPC3 HMCIOJB30BAHMUC BOCIIMTATCIBHOI'O IOTCHIOHAJIA YPOKOB I'€COMCTPHHU. OTta

paboTa OCyILIECTBIISIETCA B CIEAYIOIMMX (popMax:

[ToOyxaeHne oOyyaromuxcsi cooNoaaTh Ha ypoKe OOLIETPUHATHIE HOPMBbI
NOBE/ICHUs, TMpaBwia OOMIEHUs CO CTapuuMHu  (Tle1aroru4ecKUMHU
pabOTHHKaMH) U CBEPCTHUKAMHU(OOYUYAIOMUMHUCS), TPUHIUIIBI YIeOHOU
JUCHUIUIMHBL U CAMOOPraHU3allu.

[TpuBneyeHre BHUMAaHHUA OOYYAlOIMIMXCS K IEHHOCTHOMY  acHeKTy
M3y4aeMbIX Ha ypOKax MpeIMETOB, SIBIICHUN, COOBITHH uepes:

- IEMOHCTpAIUIO 00y4YaoIUMCs TIPUMEPOB OTBETCTBEHHOIO, IPaXK1aHCKOTO
MOBEACHUS, POSBICHUS YEIOBEKOIIOOUS U 100pOCEPICUHOCTH

- oOpaiieHue BHUMaHUS Ha HPABCTBEHHbIE ACMEKThl HAYYHBIX OTKPBITHA,
KOTOpbIE HM3y4yaloTCs B JaHHBIH MOMEHT Ha YpOKe; Ha IpeIcTaBUTeNen
YUEHBIX, CBSI3aHHBIX C HM3y4aeMbIMU B JAHHbII MOMEHT T€MaMHu, Ha TOT
BKJIaJl, KOTOPbIIi OHM BHECIM B pa3BUTUE HAIIEW CTpaHbl M MHUpa, Ha
JOCTOIHBIE IOAPAKAHUS IPUMEPBI UX KU3HU, HA MOTUBBI UX IOCTYIIKOB;

- HCIIOJIb30BAHME HA YpoKax HH(OpMalMM, 3aTparvBarollell Ba)KHbIE
colLlMajbHbIE, HDABCTBEHHBIE, STUYECKHE BOIIPOCHI.



Hcnonp30BaHrne BOCIUTATENBHBIX BO3MOXKHOCTEH COJAEpXKAHUS ydeOHOTO
npeaMeta st GOpMUPOBaAHHS Y 00YJAIOIINXCSI POCCHMCKUX TPaIUIIMOHHBIX
JyXOBHO-HPABCTBCHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 Moaoop
COOTBETCTBYIOIIUX

3a/1a4 IS PEeIeHws], MPOOJIEMHBIX CUTYAITui I 0OCYKICHUS B Klacce.
BxiroueHue B ypoK HTPOBBIX MPOIEAYP, KOTOPBHIE MTOMOTAIOT MOAACPKATh
MOTHBAIIMIO OOYyYalOMMUXCAd K TOJIYYEHUIO 3HAHWUH, HATAKUBAHUIO
MO3UTHUBHBIX  MEXJIMYHOCTHBIX  OTHONICHWH B  KJacce, IOMOTAIOT
YCTaHOBJICHHUIO T00poXKeIaTeIbHON aTMochepsl BO BpeMs
ypoKa.

[IpumeHeHne Ha ypoKe HHTEPAKTHUBHBIX (OpM pabOThI, CTUMYIHPYIOIIUX
MTO3HABATEIIEHYI0 MOTHUBAIIUIO O0yJarOIIIHXCS.

[Ipumenenne TpynmoBoi pabOTHI WM pabOTBI B Tapax, KOTOpHIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIHOW pabOTHI U B3aMMO/ICHCTBUIO
C APYrUMHU 00YyUYarOITUMUCS.

Beibop u wucnoiib30BaHHWE Ha YpPOKax METOJ]OB, METOJUK, TEXHOJOTHUH,
OKa3bIBAIOIIMX BOCIUTATEIHHOE BO3/IEHCTBUE HA JIMYHOCTHh B COOTBETCTBUU
C BOCITUTATEIHHBIM UjIeasiom,
IETBbIO U 33J1a4aMU BOCITUTAHUSI.

NuannuupoBanne ©  TOJACP)KKA  HCCIICIOBATECILCKOW  IEITETbHOCTH
IIIKOJIBHUKOB B ()OpME BKIIFOUCHUS B YPOK Pa3IMUHBIX HCCIICTOBATEIHCKUAX
3aIaHUN M 3a/lad, 4YTO JAaeT BO3MOXXHOCTh OOYydYaronuMcs MPUOOpECTH
HAaBBIKM  CAMOCTOSITEJIBHOTO  PEHICHUS  TEOPETUYECKON  MpoOJIeMBbl,
r€HEPUPOBAHUS u oopmIieHus COOCTBEHHBIX TUIIOTE3,
YBAXUTEIHHOTO OTHOIICHHUS K UY)KHUM HJESM, MyOJUYHOTO BBICTYILJICHUS,
apryMEHTUPOBAHMS ¥ OTCTAaWBAHMS CBOCH TOUKU 3pEHUS.

YCcTaHOBICHUE  YB@KHTCIBHBIX,  JIOBEPUTCIBHBIX,  HEPOPMAIbHBIX
OTHONIICHUN MEXIy YyUYHATEJIeM U YyYCHHKaMH, CO3JaHME Ha YpOKax
HYMOIMOHAIIEHO-KOM(MOPTHOMN CPEJIbIL.

Kpumepuu OUECHUBAHUA YCMHbIX OMEEMmMoe6 yuanuiuxc
OtBeT OLICHUBACTCsA ommemxou «S», ecmn YUCHUK:

TIOJTHO PACKPBUI COJCpKaHWE MaTepuayia B 00beMe, MPEeIyCMOTPEHHOM
IpOrpaMMOil W y4eOHHKOM, HW3JIOKWJ MaTepHall TPAMOTHBIM SI3BIKOM B
ONPENENCHHOW JIOTHYECKOW IOCIIeIOBATEIbHOCTA, TOYHO HCIIONB3YS
MaTEeMaTHYECKYIO TEPMHUHOJIOTHIO i CHMBOJIHKY;



NPABWJIBHO BBIMIOJHUI PUCYHKH, YEepPTEXH, TpaduKu, COMYTCTBYIOIIHNE
OTBETY;

MOKa3aJl YMEHUE WUIIOCTPUPOBATH TEOPETUUYECKHE TIOJOKEHUS KOHK-
PETHBIMH NIPUMEPAMU, NPUMEHITh UX B HOBOM CUTYallUH NP BBHIIOJHEHHUH
PaKTUYECKOIO 3a/1aHHUS;

IPOJEMOHCTPUPOBAJ YCBOCHHE pPAHEE M3YUYEHHBIX COIYTCTBYIOLIUX
BOIIPOCOB, CPOPMUPOBAHHOCTh M YCTOWYUBOCTH HCIOIB3YEMBIX MPU OT-
paboTKe YMEHHI 1 HABBIKOB,;

OTBEYaJl CAMOCTOATENHHO 0€3 HABOASIIUX BOIPOCOB yuuTess. BoaMoxHbI 1-
2 TOTPELIHOCTU IMpPU OCBEIICHUU BTOPOCTENEHHBIX BOIPOCOB WU B
BBIKJIQJIKaX, KOTOPBIE YYEHHUK JIETKO UCIIPABUII IO 3aMEUYAHUIO YUHUTEIIS.

OTBeTOIICHUBACTCAOTMETKOM «4»,eClin

OH YJIOBJIETBOPSIET B OCHOBHOM TpPEOOBaHUSAM Ha OLEHKY «5», HO MpHU
TOM MMEET OAUH U3 HEJOCTATKOB:

B H3JIOXKEHUU JIOMYUIEHbl HEOOJbIIME NpoOebl, HE HCKAa3UBLIME Ma-
TEMaTUYECKOE COJIEpKaHUE OTBETA,

JOMyLIEHB! 1-2 HEpoYeTa IpU OCBEIIEHUH OCHOBHOTO COJEPXAHUs OTBETA,
UCITPaBJICHHBIE 110 3aMEYAHUIO YUUTEIS;

JOMYUIEHbl OMMOKa Win 3-4 Hejpo4yeTa MPU OCBEIIEHUH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJKAX, JIETKO UCHPABIIEHHBIE IO 3aMEYAHUIO YUYUTEIS.

OT1meTKka «3» CTaBUTCA B CIEAYIOUINX CIydasx:

HEIOJIHO MJIM HETIOCJIENOBATEIBHO PACKPBITO COAEpPKAHWE MaTepualia, HO
NOoKa3aHO o0lllee MOHMMAaHHWE BONpPOCa U IMPOJEMOHCTPUPOBAHBI YMEHMS,
JNOCTAaTOYHbIE IS JAJBHEMIIEr0o YCBOEHHsI MPOrpaMMHOIO MaTepHalia
(ompenenennbie  «TpeboBaHUAMM K  MaTEeMaTUYeCKOM  MOATOTOBKE
YUaLLUXCSA»);

UMEJUCh 3aTPYJHEHUS WM JOMYLIEHbl OMMOKU B ONpPEACIICHUH MOHSITUH,
UCIIOJIb30BAHUM MAaTEMaTHYE€CKOW TEPMHUHOJOTHUHU, YEpTeXaxX, BBIKIAIKAX,
VCITPaBJIEHHBIE [TOCJIE HECKOJIBKUX HAaBOJSLIUX BOIIPOCOB YUUTEIIS;

YUYEHHK HE CIPaBWJICS C NPUMEHEHUEM TEOpPHUM B HOBOW CHUTyaluu IpHU
BBIMIOJTHEHUH TPAKTUYECKOTO 3aJaHus, HO BBIIOJHWI 3aJaHus 00s-
3aTEJIbHOTO YPOBHS CJI0KHOCTH IO TaHHOM TEME;

OpyU 3HAaHUM TEOPETHYECKOr0 MaTepuasna BbIABICHA HEAOCTATOYHAs
c(OpMHPOBAHHOCTh OCHOBHBIX YMEHHWI W HaBBIKOB: 2 rpyOble OIIMOKH,
MHOTO HEZJOYETOB, MEJIKMX MOIPELIHOCTEH;

OTMeTKa «2) CTaBUTCS B CIECAYIOIINX CIIy4asx:

HE PACKPBITO OCHOBHOE COJIepKaHNE yueOHOTO MaTepuaa;

OOHapy’>KeHO HE3HAHWE WJIM HEIMOHMMAaHUE YYCHUKOM OOJIbIICH WM
HanOoJiee BaKHOM 4acTH y4eOHOro MaTepuaa;

JOMYIICHbl OIMOKK B OMNpENeJCHUH TMOHATHH, MPH HCIOJIb30BAHUH
MaTeMaTHYECKON TEPMHHOJIOTHH, B PUCYHKAaxX, YepTekax WM rpadukax, B



BBIKJIQJIKaX, KOTOpbIC HE WCIPABICHBI ITOCIEC HECKOJbKHUX HABOJISIIUX
BOTIPOCOB YUHTETISI.
OtmeTka «1» CTaBUTCS, €CITH:
® YVYYCHUK OOHApYy)XWJ TIOJHOE HE3HAaHHWE W HEMOHUMAaHUE HW3y4aeMOro
y4eOHOro MaTepuasa Uil He CMOT OTBETUTh HU Ha OJHWH U3 TIOCTABICHHBIX
BOIIPOCOB I10 H3y9aeMOMY MaTepHaiy;
® OTKa30TBBIOJIHCHUA3AIAHUSI.

KpumepuuoyenusanuanucomeHHbIXpadbomyuauuxcs
OtMmeTka «S»cTaBUTCS, €CIU:

e pabOTaBBHITIOJIHEHATIOIHOCTHIO;

® B JIOTMYECKUX PACCYXKJEHUAX U OOOCHOBAHUU PEIICHUS HET MPOOEesoB U
OIINOOK;

® B pEIICHWU HET MaTEeMaTUYECKUX ONIMOOK (BO3MOXHA OJ[HA MOTPEIIHOCTb,
OMHMCKA, HE SBISAIOIIASCA CIEACTBUEM HE3HAHUA WIM HENOHUMAaHHS
y4eOHOro Marepuaa).

OT1meTka «4»CTaBUTCS, €CITU:

e paboTa BBINOJHEHA TIOJHOCTHIO, HO OOOCHOBAaHMS IIArOB pEIICHUS
HEJIOCTATOYHBI (€CIM yMEHHE OOOCHOBBIBATH PACCYKACHUS HE SBISUIIOCH
CHeUalbHbIM 00OBEKTOM MPOBEPKH);

e JlOMyIllEHA OJIHA OIIMOKA WM JBAa-TPU HEJ0YeTa B BBIKJIAJKaX, PUCYHKAX,
yepTexkax win rpadukax (ecam 3TH BUIbl pabOTBl HE SBJSUINCH
CHEIUaTbHBIM 0OBEKTOM MPOBEPKHU).

OT1mMmeTka «3»CcTaBUTCS, €CIIH:

e JomylieHbl Oojiee OIHOM OmMOKM WM Oojee ABYX-TpeX HEIOYETOB B
BBIKJIQJIKAaX, uepTekax Wik rpadukax, HO  y4YallUiCs  BJIaJeeT
00s13aTeJIbHBIMU YMEHUSIMHU 110 TIPOBEPSEMOM TEME.

OTmMeTKka «2»CTaBUTCS, €CIIU:

® JIONYyIICHBl CYIIECTBEHHbIE OIIMOKM, TIOKAa3aBIIME, YTO YYallUWcs He
BJIaJIeCT
00s13aTEIPHBIMA YMEHUSMH T10 JAaHHOU T€ME B MOJTHOU Mepe.

Ot1meTtka «1»cTaBuTCS, €CIU:

e paborTa rmokaszana MoJHOE OTCYTCTBUE Y yHaIIerocs: 00si3aTebHBIX 3HAHUN U
YMEHUH T10 POBEPSIEMON TEME;

® 3HAYHUTEJIbHAs YaCTh pa0OThI BHIMIOJHEHA HE CAMOCTOSITEILHO;

® OTKa30TBBIOJIHEHUSIPAOOTHI.

Ouenkamecmogvixpadoomooyuarouuxcs
«5» - 85-100%
«4» - 65-84%
«3» - 41-64%
@2» - < 40%

«1» - HeT Hu OJHOI'0 OTBE€TA, OTKA3 OT BBIIIOJIHCHUA TECTA






TEMATHYECKOE IINTAHUPOBAHUE

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




11 KJIACC

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







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IIpaBUIIA
n300pakeHMs Ha pPUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTust cTepeoMeTpUn: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
IpaBuJia U300paKeHUs Ha
PHUCYHKE TIJIOCKOCTH,
napaijaCJIbHBIX MPAMBIX
(OTpe3KoB), cepeAMHBI OTpE3Ka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

[TonsTHS: MEepecekaronecs
TUTOCKOCTH, TTEPECEKAOIIHECS
npsiMasi ¥ MII0CKOCTB;
TIOJTYIIPOCTPAHCTBO

[onsartus: nepecekaronuecs
TUTOCKOCTH, TTePECEKAIOIHecs
npsiMasi ¥ MII0CKOCTB;
TIOJTYIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/T2NNAUSWK

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

https://m.edsoo.ru/AHGUTWH2F




buryp, HeCyIEeCTBYIOIIUX
00BEKTOB

MHororpaHHuKH, H300paxeHne
IPOCTENIINX POCTPAHCTBEHHBIX
¢buryp, HeCyIECTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUHN U
HEpPBbIE CIEJCTBUS U3 HUX

https://m.edsoo.ru/S§UACES2Y

https://m.edsoo.ru/IDKRA603N

10

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CJIECJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HepBBIC CIIEJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. U3obpaxenue
nepeceyeHus! MOIyYeHHbIX
mockocrei. PackpammyBanue
MIOCTPOEHHBIX CEYEHUI Pa3HBIMU
1IBETaMU

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0pakenne ceueHui

MUPaMUJIbI, KyOa U IPU3MBIL,

KOTOPBIC MPOXOIAT Yepe3 uxX 1
pEbpa. N3o0pakenue

HepeceUeHUs MOJTyUYSHHBIX

https://m.edsoo0.ru/XT1VCSWB2




12

IJI0CKocTel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
IBETAMU

N3o0pakeHune ceueHuit
MUpPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE MPOXOIAT Yepe3 uxX
pEbpa. N3o0pakeHue
HepeCceUYCHUs MOTYyICHHBIX
mockocrel. PackpammvBanue
HOCTPOCHHBIX CEYCHUH Pa3HbIMU
[[BETAMHU

https://m.edsoo.ru/OSLAY6GMF

13

14

H3obpaxenue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
p€bpa. M3obpakenue
NepeCcEeYEHMS MOTYUEHHBIX
mockocrei. Packpammvsanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU
[[BETaMH

Merton cnenoB 1Sl TOCTPOEHUS
ceueHum

https://m.edsoo.ru/EKWHLAW84

https://m.edsoo.ru/1JOON3100

15

16

17

Merton cnenoB 115l TOCTPOEHUS
ceyeHuil. CBOWCTBA epeceyeHui
MPSMBIX U IIJIOCKOCTEMN

Merton cienoB Uil IOCTPOEHUS
cedeHnii. CBOMCTBa nepecedyeHnit

MPSIMBIX U IJIOCKOCTEMN

IToctpoenue ceuenuii B
nupamuje, Kyoe mo TpéM Toukam

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR




18

19

20

21

22

23

Ha péopax. Co3/iaHre BBIHOCHBIX
YEPTEIKEH U 3aIIUCh 11aroB
IIOCTPOEHUS

[TocTpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3naHne BBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOCHUS

[ToctpoeHue ceuennii B
nupamue, Kyoe rmno TpéM Toukam
Ha péopax. Co3/1aHre BEBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOEHUS

[ToctpoeHue ceuennii B
nupamue, Kyoe 1o TpéM Toukam
Ha péOpax. Co3/1aHle BEIHOCHBIX
YEpTEKEN U 3aIUCh 11aroB
HOCTPOCHHUSI

[ToBTOpEHUE MITAHUMETPHUH:
Teopema 0 IPOMOPIIMOHATBHBIX
orpeskax. [Tomobue
TPEYTOJIBbHUKOB

[loBTOpEHME NITAHUMETPUHU:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUM

Kourponbsnaas pabora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/J1AQINZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZLI9LR

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/EBLE09SZ1




24

B3aumHoe pacronoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaromecs npsmsle.
[Ipu3Haky ckpemuBarOmMuXCs
npsimbix. [lapannenbHble npsMele
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

26

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
IapaJuyIelIbHOM TaHHOM IPSIMOM,
MPOXOJIAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAILlEH Ha
JlaHHOU mpsimoit. JlemMa o
MEPECEUCHHUH MapajuIeNIbHbIX
MPSIMBIX [JIOCKOCTBIO

[TapamienbHOCTD TpEX MPSAMBIX.
Teopema o Tpéx mapaenbHbIX
npsaMeix. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

napajyieIbHOTO IPOEKTUPOBAHUS. 1
N3o00paxenue pa3HbIX GUTYp B
napajuieIbHON MPOeKINH

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

28

[lenTpanbHast MpoOEKIMsA. YTOII ¢
COHAIIPABJICHHBIMU CTOPOHAMHU. 1
Yron Mexay npsiMbIMU

https://m.edsoo.ru/Z5SFPA6SHI

29

3agaun Ha JOKa3aTeIbCTBO U
HCCIICIOBAHUE, CBSI3aHHBIC C 1
pacnonoxceHHeM HpﬂMLIX B

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




30

31

32

33

34

35

MIPOCTPAHCTBE

[ToHATHS: mapamIebHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrtpasctse. [Ipusnax
[apaJUIEIbHOCTH MIPSIMOU U
mockocth. CBOMCTBa
[IapaJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha
BBIUUCIICHHUE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C [1aPAJVIEIBHOCTbIO
IPSMBIX U IIJIOCKOCTEMN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MIPOXOJSIIETO Yepe3 JaHHYIO
MPSMYIO Ha YEPTEKE U
MapajuiebHOTO JIPYroM MPSMOM.
Pacuér orHOIIEHNI

[TapannensHas TpOEKLIUs,
MPUMEHEHHUE JJI TOCTPOCHUS
ceueHui kyda u
napayuienenumneaa. CBoncTaa
napajuIeNienuIe/1a U IpU3MbI

[TapanienbHble IIOCKOCTH.
[Ipu3Haku napamieabHOCTH IBYX
IJIOCKOCTEN

TeopeMa 0 MMapaJuICIIbHOCTHU U
CAWMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOIlHH_ICI\/'I 4gepe3 TOUKY, HEC

https://m.edsoo.ru/N18CUOO3L

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

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

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

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

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




36

37

MPUHAJICKAILYIO TAHHOM
IJIOCKOCTH U CJIEACTBUSA U3 HEE

CBolicTBa napauiesIibHbIX
IJIOCKOCTEM: O MapajuieIbHOCTH
NPSIMBIX [IEPECEUECHUS TIPU
MEPECEUECHUH IBYX
HapauIeIbHBIX MIOCKOCTEN
TpeThen

CBoiicTBa napayjIeIbHbIX
IUIOCKOCTEH: 00 OoTpe3Kax
napajuieIbHbIX MPSAMBIX,
3aKITIOYEHHBIX MEXITY
IapaJuIEIbHBIMU TUIOCKOCTSAMH; O
IIEPECEUECHNUH NPSAMOU € ABYMS
MapajuiebHbIMU IIOCKOCTSIMU

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

https://m.edsoo0.ru/QLA4PYRAT

38

39

[ToBTopenue: Teopema [Tudaropa
Ha MJIOCKOCTH

IToBTOpPEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

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

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJsenenuneaa

https://m.edsoo.ru/HYNIQ785Q

41

42

Brrunciienue 1MH OTPE3KOB B
KyO€e U mpsIMOYTOJIbBHOM
napajuieaenunese

[leprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEePHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISFSHOGG3




43

44

45

46

[leprieHAMKYIASIPHOCTH NPAMOUN 1
miockocty. [Ipusnak
NEePHEHIUKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOIA,
MPOXOIALLEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIECHANKYIISIPHOMN K INIOCKOCTH
[Lnockoctu n

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OrpaHHUKax

IInockoctu n

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OT'paHHHUKAX

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/ WE3MTS4ES5

https://m.edsoo0.ru/OKTGKHNSI

https://m.edsoo.ru/S1VOAWIW3

47

[lepnennukynsip U HaKJIOHHAS.
[TocTpoeHue neprneHauKynspa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP91. 4ZCX

48

[lepnenukynsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHuKynspa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/2IIUD45PR

49

50

51

Teopema o Tpéx
nepreHuKysapax (mpsmas u
oOpatHasi)

Teopema o Tpéx
nepreHInKyIspax (npsamas u
oOpatHasi)

Yron Mmexay CKpenmBaromuMuUCs

https://m.edsoo.ru/CNE1PAIU5S

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E




52

MMpsAMBbIMHA

[Touck neprieHAUKyIApHBIX
HPSIMBIX C TOMOIIBIO
NEePHEHANKYIISIPHBIX MIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI

53

54

55

56

57

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuit kyoa,
MPU3MBIL, TPABUIIHOM MHUPaMHUJIbI
C IOMOILBIO OPTOTOHAIBHOU
IPOEKLIUU

[Toctpoenue ceuenuit Kyoa,
MPU3MBIL, TPABUIILHOM MHUPaMHUIbI
C TIOMOIIIbIO OPTOTOHATIBLHOU
POEKLINUU

CummeTpus B IpOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[TnockocTn cuMMeTpHil B
MHOTOIPAHHHUKAX

[Ipu3Hak nepneHauKyIsIpHOCTH
IIPSAIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/FSZMOAI1AE

https://m.edsoo.ru/TSOFUDOOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/LIE703U3V

58

[IpaBusIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOYKH 10
ILIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacué€r paccTosiHuiA OT TOYKH 10
ILIOCKOCTH

CriocoObl ONyCTHTH
NEePIECHANKYISPBL: CAMMETPUS,

https://m.edsoo.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6




61

CABUI TOYKH I10 apajuIeIbHON
IPsIMO

Casur 1o HenapauieIbHON
MPSMON, U3MEHEHUE PACCTOSHUI

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

62

KonTtponsnas padora "B3anmuoe
PACIIOJIOKCHUC TIPAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/JWS5UZNNS8J

63

[ToBTOpEHME: yrosm Mexay
MpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIHHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

65

66

[ToBTOpEHME: yrom Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IPOCTPAHCTBE

I'eomeTpuyeckue METOABI
BBIUNCJICHUS YTJIa MEXKIY
IpsIMBIMU B MHOTOTpaHHHMKaX
JIByrpansslii yroa. CBONCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO
yria

https://m.edsoo.ru/ WBREU9US7

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

https://m.edsoo.ru/SH4CYFABO

67

[Tepnien quKyIsIpHBIC TITIOCKOCTH.
CsoiicTBa B3aMHO
NEePHEHANKYISIPHBIX MIOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MpSMOMN
MEePECEeUCHUS ABYX MIOCKOCTEN

NEePIEHAUKYIISIPHBIX TPEThEeU

https://m.edsoo0.ru/FYSTMQ43F




69

70

IIJIOCKOCTHU

[IpssmMoyToaBHBII
napajuiesenumnes; Kyo;
U3MEpEHMs], CBOMCTBA
PSIMOYTOJIBHOTO
napasuiesenumneia

Teopema 0 AuaroHanu
PSIMOYTOJIBHOTO
napajuiejenunea u clieICTBUE
13 HeE

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aWMHBIM PACIIOJIOKCHHEM
NPSIMBIX U IJIOCKOCTH

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

72

[ToBTOpEHME: CKpENUBAIOIINECS
IIpsIMBIE, MTApaJuIeIbHbIC
IJIOCKOCTHU B CTAaHAAPTHBIX
MHOT'OI'PaHHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa napannenbHbIX MJI0CKOCTEN
Ha CKPELUBAIOLIUXCS IPSMBIX,
paccTOsiHUE MEXY
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaIUIX

https://m.edsoo.ru/YEWZTQREN

74

Paccrosane ot ToUkH 110
MIJIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 TIJIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brluncnenue paccTosHUN MEXKIY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
ITOMOILBIO IEPIEHIUKYIIIPHON

https://m.edsoo.ru/SW9VIIHMD




76

77

IIJIOCKOCTHU

TpéxrpaHHselil yroji, HEpaBeHCTBA

JUISL TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsr
KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria
DeMeHTHI cheprudecKoit
TEOMETPHH: Te0/Ie3UUECKUe
JIMHUU Ha 3emiie

https://m.edsoo.ru/3XGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

78

79

80

KonTponpHas padota "Yriisl u
paccrosiHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
9JIEMEHTHI"

IMupamuna. Buael nupamu.
[TpaBuiibHas nupamua

https://m.edsoo.ru/IRTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

81

[Ipu3ma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

https://m.edsoo.ru/JNDHOOSEQ

82

83

84

[IpssMo#t mapainenenumnen,
IPSAMOYTOJIBHBIN
napaenenunes, Kyo
Brinykiible MHOTOIpaHHUKH.
Teopema Ditnepa

BrInmykiibie MHOTOIpaHHHKU.

Teopema Ditnepa. [IpaBunbHbIE U

MOJIYIIPABUJIbHBIC
MHOT'OT'paHHUKH

https://m.edsoo.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D

https://m.edsoo.ru/QOMX9GA1S

85

KonTponbhas padota

https://m.edsoo.ru/3N52B3TEM




"MHororpaHHuku"

[ToHsATHE BEKTOpPA HA IIJIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1.8

88 Pa3HocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napasmienenumnena 1 https://m.edsoo.ru/XS6ANTLA2

90 YMHOXKEHUE BEKTOpa Ha YHUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznosxenue BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEKAIINUX B 1 https://m.edsoo.ru/U760IDCTG
OJTHOM INIOCKOCTH

92 CkansipHO€ MPOU3BEICHNE 1 https://m.edsoo.ru/JZ46VNC71
Brruncienue yriza mex

93 yr Y 1 https://m.eds00.1u/IUSI96UQP
BEKTOpPaMH B IMPOCTPAHCTBE
IIpocreiimmue 3amaun ¢

94 P a 1 https://m.edsoo.1u/FIXV79T8B
BEKTOpaMHU
IIpocreiimue 3agaun ¢

95 p a 1 https://m.edsoo.ru/JCWURNGO1
BEKTOpaMHU
IIpocreiimue 3amaun ¢

96 P A 1 https://m.edsoo.:u/BEHWOELKS
BEKTOpaMHU
IIpocreiimme 3amayu ¢

97 1 https://m.edsoo0.1u/P3W88WZZSY
BEKTOpaMHU
O0001IeHNE U CHCTEMATH3AIINS

98 . 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUI
O0001IeHNE U CHCTEMATH3AIINS

99 N 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUI

100 HtoroBast kKoHTpoJibHAs paboTa 1 https://m.edsoo.ru/SEFGPDWNKO

101 Wrorosast KOHTpoJbHASA paboTa 1 https://m.edsoo.ru/X3ZG8A6SO




0O0001menue e
102 ODIICHHC 1 CHCTEMATHSATIA 1 https://m.edsoo.ru/93 1 AWXEK1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 6 0



11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTesIbHbIE PeCypPChl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopaunaTel BEeKTOpa Ha 1 https://m.edsoo.ru/ WERSDS14U
IJTIOCKOCTH M B ITPOCTpaHCTBE"
[ToBTOpenue Temsl "CkasspHoe

2 " 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Borunicnenue yriia Mexmay 1 https://m.edsoo.ru/SSKY41LVG
BEKTOpaMH B IpOCTpaHCTBE"
[ToBTrOpenue Temsl "YpaBHEHUE

4 MPSAMOM, POXOAAIIEN Yepe3 ABE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
VYpaBHEHUE MJIOCKOCTH,

5 HOpMaJlb, YPAaBHEHUE IIJIOCKOCTH 1 https://m.edsoo.ru/VYIHETERW
B OTpe3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMaJlb, YPaBHEHUE IJIOCKOCTH 1 https://m.eds00.ru/5419I0WGX
B OTpe3Kax

7 BexropHoe npousseneHne 1 https://m.edsoo.ru/NTYOG2APM
JIuHeliHbIC HEPABEHCTBA,

8 . 3 1 https://m.edsoo.ru/S4EQ7JQ8E
JMHEWHOE TPOrpaMMHUPOBAHHIE
JIuneliHbIE HEPABEHCTBA,

9 . 1 https://m.edsoo.ru/VPKWBB4AA
JMHEWHOE TPOTrPaMMHUPOBAHIE

10 AHaIIUTUYECKHE METOIbI 1 https://m.edsoo.ru/KHJ20M3PV




11

12

pacuéra yria Mexay IpsMbIMU B
MHOT'OTPaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

dopmyJiia pacCTOSHUS OT TOUKH
710 TUIOCKOCTH B KOOPAWHATAX

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo.ru/SG451UUG1

13

14

15

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxnaenue paccrosiHuii ot

TOYKH J10 IUIOCKOCTH B
IIPaBUJILHON IIUPAMUJIE

KontponbHas pabora
"AHanuTHuyecKas reomeTpus”

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

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1 GHFM

16

17

18

19

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHns MHOT'OT'PaHHUKOB:
METOJ CIICA0B

CeueHrs MHOTOTPaHHUKOB:
CTaHJapTHbIE TIOCKOCTH,
MepecevyeHus NpsiIMbIX U
MIOCKOCTEH

[TapamensHble IpsIMBIE U

IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

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

https://m.edso00.ru/52XG0O2J5B

https://m.edsoo.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP

20

[TapamienpHbIe IpsIMBIE U
TJTIOCKOCTH: Pac4y€T OTHOLIECHHI

https://m.edsoo.ru/O71ROIJFI




21

22

23

24

[TapannensHble MpsMbIe U
IIJIOCKOCTH: YIJIbI MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU

[leprieniuKyNnspHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYIIAPHBIX TUIOCKOCTEN
U TIPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

[lepnenaukynsipHble TPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEepHEHIUKYISIpax
[lepnieHiuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHUS JIIUH B
MHOT'OTPaHHUKAX

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

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

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

25

[ToBTOpenue: momanu
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOIIA/IeH, COOOpakeHUs
o 00us

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms

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

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIA/IeH, COOOpaXeHHs
noaoous

https://m.edsoo.ru/HWHVENLOO

28

Inomann ceuenuit
MHOTOTPAHHUKOB: TIIOIIAN
MOBEPXHOCTEM, pa3pe3aHus Ha

https://m.edsoo.ru/ X2HRM9HD4




29

4acTH, COOOpaKEHUS MOA00HUS

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

https://m.edsoo.ru/SH4EL YON6

30

KonrponsHas pabora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

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

31

32

33

34

35

O05BéM Tenta. O0beM
PSIMOYTOJIBHOTO
napasuiesieure a

3anaun 00 yABOEHUH Ky0a, O
KBaJIpaType Ky0a; O TPHCEKITUN
yria

CrepeomeTrpuueckue 3a1au,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napauiesienumnesa
[TpuknaaHbIe 3a/1a4, CBSI3aHHBIC
C BBIUHCIIEHUEM 00BEMaA
IPSIMOYTOJIBHOTO
napasieNnenuneaa

OO6BbEM IpsIMON TPU3MBI

https://m.edsoo.ru/6UXGOORC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo.ru/SAILOYHY]J

36

37

CrepeomeTpuiecKkue 3a1a4u,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB MPSAMO TPU3MBI

[TpuknaaHble 3a1a4u, CBSI3aHHbIE
¢ 00bEMOM IPSMOI TPU3MBI

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

https://m.edsoo.ru/QIY C4F8IU




38

39

40

Beruuciienue 00bEMOB Tell ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
TIPU3MBI

Beruuciienue 00bEMOB Tell ¢
MIOMOILBIO OIIPENIENEHHOIO
uHTerpaiga. O6bEM nupamus!

dopmyna 00bEMa MUPaMUIbL.

OrHolleHre 00HEMOB nmupamMug C

OOIINM YTIIOM

https://m.edsoo.ru/ON585060H

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

https://m.edsoo.ru/AL3PODCIE

41

®opmysna 00bEMa MUPaMUIbL.

OTtHomeHNe 00bEMOB TUPAMU]T C

OOIINM YTIIOM

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

42

43

44

45

CrepeomeTpruecKkue 3a1aum,
CBsI3aHHBIE C 00bEMaMU
HAaKJIOHHOM IPHU3MBbI

CrepeomeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MTUPAMU/IBI

[IpuknagHelie 3a1a4u 1Mo TEME
"O0BEMBI TeNn", CBI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

[TpuknagHelie 3a1a4u MO TEME

"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

https://m.edsoo.ru/7TRERHWO7

https://m.edsoo.ru/SF480DTS6

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

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 10
TUTOCKOCTH

https://m.edsoo.ru/I39CX0O3CP




47

48

Kontponbhas padota "O0bEM
MHOrorpaHHuka"

LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

oOpa3syromue MUITHHIPHICSCKON
MMOBEPXHOCTH

https://m.edsoo.ru/XNWZSSJ7P

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

49

Munmuuap. [psamoi kpyrosou
uwmaap. [nomans
IIOBEPXHOCTU LIWJIMHIPA

https://m.edsoo.ru/MAVW4KYS55

50

51

52

53

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc

CeueHue KOHYyca IIOCKOCTBIO,
MapajieabHOM MJIOCKOCTH
OCHOBaHMUA

Yceu€HHbIN KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM ITOBCPXHOCTHU KOHYCA

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

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

https://m.edsoo.ru/AWKBI9E4NE

54

55

56

[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
MOCTPOEHUEM CEUEHU I
IMJIMHApPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
IMOCTPOEHUEM CEUEHU I

https://m.edsoo.ru/9NF4UE3KJ

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W




57

IUJIUHIpA, KOHYCa
[Ipuknanubie 3aga4n, CBSI3aHHbBIE
C WIMHAPOM

https://m.edsoo.ru/3429Z1L.HT5

58

59

[IpuknagHele 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/WI1TVKAJOR

60

ITepeceuenue cdepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHue napa

https://m.edsoo.ru/JEENB5ZS0

61

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. By n
n300pakeHue napa

https://m.edsoo.ru/M6WK9K950

62

63

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/USG24BO8H

https://m.edso00.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknagHelie 3a1a4u, CBSI3aHHBIE

https://m.edsoo.ru/XWS5LI7A9]




co cepoii u mapom
[ToBTOpEHME: OKPYIKHOCTH HA
TUTIOCKOCTH, BHIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaH/IapTHBIC
noxoous
Paszanunble KOMOMHALIMY TEN

68 H https://m.edsoo.ru/LE7933LXX
BpAIICHUS U MHOTOTPAHHUKOB
3agaun o reme "Tena u

69 s " https://m.edsoo.ru/PHHLCG54E
MTOBEPXHOCTH BpAIICHUS
3amaun o Teme "Tena u

70 8 " https://m.edsoo.ru/22WPBLTP9
MTOBEPXHOCTH BpaIECHUS
Konrponsnas padora "Tena u

71 P P : https://m.edsoo.ru/33W222M63
MTOBEPXHOCTH BPAIICHUS
O0BéM nmnuHapa. Teopema 00

72 . H AP p https://m.edsoo.ru/1ZN2S6ZMO
00BEME MIPSMOTO LUITUHIPA
Brruncnenue 006EMOB Te ¢

73 [IOMOILBIO ONPEIEIEHHOTO https://m.edsoo.ru/ACTOMFMVFE
unTerpana. O6béM KoHyca
IImomaay OOKOBOM U IOJIHOM

74 s https://m.edsoo.ru/ZYTK7P8B 1
MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a1auH,

75 CBSI3aHHBIE C BEIYUCICHHEM https://m.edsoo.ru/709VIYPSC
00BEMOB IUITMHPA, KOHYCA
[IpukanHble 3a1a4u MO TEME

76 "O0BEMBI U IUIOLIAAN https://m.edsoo.ru/QXEA9GPVB
MTOBEPXHOCTEN TeN"
O0BEM 11apa ¥ MapoBOro

77 p p https://m.edsoo.ru/VV60ONBVZX

cektopa. Teopema 00 00BEME




mapa. [Inomane chepsr.
CrepeomeTpuueckue 3a1auu,
CBA3aHHBIC C BIYUCICHUEM
00BEMOB 11apa, MApOBOTO
CerMEHTa U IIapOBOT0 CEKTOPa

78

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepbl. COOTHOMIECHUS MEKTY
IJIOIIAIMU ITOBEPXHOCTEN U
00bEMaMU ITOIO0HBIX TEJT

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

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
W3menenne o0bEMa pu
nonobun. CrepeoMeTpuyecKue
3aJjauu, CBSI3aHHBIC C
BbIUHCIIEHEM 00BEMOB TET U
IIoIaze moBepxXHoCTeH

https://m.edsoo.ru/H24I88MKQ

80

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI 1
KpyTribIX Ten"

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

81

82

JIBM>KEHUS IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBMKEHUMN

Bunwl nBukenuit:

NapajuIeIbHbIN IIEPEHOC,

LIEHTpAJIbHAsA CUMMETPUS, 1
3epKabHasi CAMMETPHS,

ITOBOPOT BOKPYT IIPSAMOI

https://m.edsoo.ru/RXJ4YWO6NA

https://m.edsoo.ru/ZSUA7TNTX




83

84

[IpeobpazoBanms momo0wus.
[Ipsimast u chepa Diinepa
['eomerpuueckue 3aaun Ha
MPUMEHCHHE JIBHKCHHS

https://m.edsoo.ru/AIPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

86

KonTponpHas padora "BekTopsr

B IIpocTpaHcTBE"

O6o6maromee moropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHH:
"[lapasenbHOCTb MPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

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

https://m.edsoo.ru/IHVB2NZH9

87

Oo6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B mpocTpaHcTee”

https://m.edsoo.ru/AQEFPERJ0

88

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B mpocTpaHcTee”

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

89

O6o061matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cHCTEeMaTH3aInsI 3HAaHUH:
"O6beM MHOTOTpaHHUKA"

https://m.edsoo.ru/B85S7VDTC

90

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I1




91

92

reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHH:
"[1nomany MOBEpXHOCTU U
00BEMBI KPYTJIBIX TE"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEeMaTH3allus 3HAHUI:
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TE"

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

93
94

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3J174MY 6M

95

96

97

[ToBTOpenue, 06o0IIEeHNE U
CHCTEMaTH3aINsI 3HaHUH

Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/UI26CB4 XL

https://m.edsoo.ru/IESALO6BS5

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




98

Hcropus pa3sButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

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

99

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

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

100

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUYKA, IPAMas, INIOCKOCTb
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIIECACTBUS U3 HHUX IPU PEIICHUU
’ reOMETPUYECKHX 33124
73 OnepupoBaTb MNOHATHAMM: MapajUICIIBHOCTh W MEPHEHAMKYIAPHOCTH
’ IPSIMBIX U IIJIOCKOCTEHN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JABYI'PAaHHBIM yroJl, TpaHU JABYI'PAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTb NOHATHAMU: MHOTOIPAHHUK, BBINYKJIBIA W HEBBITYKJIBII
’ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
77 Pacno3sHaBaTh OCHOBHBIE BHIbl MHOIOIPAaHHUKOB (NIMpamuzaa, IpU3Ma,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BbBIOMpas ~ OCHOBaHUSA s
7.8 KJIacCU(UKaUHU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHbIE MPU3MBI, TapaIIJIeIIECUIIE bl )
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOCHUSI CEUEHUN MHOTOIPAaHHUKOB, UCIIOJIb3YS
' METOJI CIIe/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasnam
WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTUYEeCKMX 3a7a4 Ha  BBIYKMCIICHUE
paccTosHUM MEXIy ABYMsS TOYKAMU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIHNBAIOIIUMUCS PSIMBIMU
Pemate 3aaun Ha HaXOXKJACHUE T'€OMETPUUYECKUX BEIMYMH MO oOpas3iam
713 WIM aIrOpUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOIbl IIpU

pElIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIYHMCICHHE YIJIOB
MEXIY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY MPSAMOM M IJIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMuia) ¢ NpUMEHEHUEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHAMU: CHUMMETPHUS B INPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpBI
W3Bnekarb, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
4epTeKaxX U pUCYHKAX
[TpumensTh reoMeTpudeckue (akKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEAIOJIaralolX HECKOJBKO INAaroB pEIICHUS, €CIU YCIOBUS
NPUMEHEHHS 33J]aHbI B SBHOH (opme
718 IIpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE CPEACTBA UM BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsTh MONy4YEeHHbIE 3HAHUS HA MPaKTHKE: aHAJIW3UPOBATh peajbHbIC
CUTYalluu ¥ NMPUMEHATh U3yUEHHBIE MOHITUS B MIPOLIECCE MOMCKA PELIECHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallul Ha S3bIKE TE€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MpakTU4YEeCKHE  3aJadd,  CBA3aHHbBIE C  HAXO0XJICHUEM
reOMETPUUYECKUX BEIINYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHHUSI OCHOBHOI
NpoBEpPsieMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero od0pa3oBanust
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs IMOBEPXHOCTb, 0Opa3yromue
6.1 LWIMHJIPUYECKON TOBEPXHOCTH, IWIMHJP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIAapOBOM CJIOM, OCHOBAHHME ILIAPOBOTO CJIOS, BBICOTA IAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHNIANM  MOBEPXHOCTEH TN  BpaIICHUS,




TeOMETPHUYECKUX TeJl C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIIMCAaHHBIH B chepy u
OMHCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpaIllCHUS

BBIYHCIATE COOTHOMICHHUS MEXY IIOMAASIMK TOBEPXHOCTEH M 00bEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (QUTypbl OT PYKH M C NPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS TEl
BpalIeHUs

W3BnekaTb, HWHTEPHPETUPOBATH M IpeoOpa3oBbIBaTh WH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
4epTekKax U pUCYHKAX

[IpumensTh reomeTpuveckue (GaxkThl IS PEUICHHS CTEPEOMETPHYECKHUX
3aja4, MPEINOoNaraloliiX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO}KCHI/UI BCKTOpa Ha 4YucCIio, O6”I)$[CH$[TI), KaKuMnu CBOﬁCTBaMH OHHU
o0azaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA, YIroJl
MCKAY BCKTOPAMH, CKAJIIPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M MpOM3BEIACHHE BEKTOpPa HA YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reoMmeTpuyeckue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJA

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIEHUH W
HAaXOXIACHUEC TCOMETPHUYCCKUX BCIIMYUH I10 o6pa3uaM W aJropuTtMmam,
MMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTCfII.HPIC nNporpaMMHBIC  CpCACTBA U JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a1av

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MONydYeHHbIe 3HAHUS Ha MPaKTHKE: aHAJIW3UPOBaTh pealbHbIE




CUTYyallMu ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PELICHUS
MaTeMaTHU4ecKu cPopMyIUpOBaHHON MPOoOIEMbl, MOJECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
reOMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

['eomeTpus

7.1

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

7.2

7.3

7.4

7.5

B3aumHO€e pacnosio;keHue NpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapalIeIbHbIC
U CKpelmuBarouiyecs npsmble. IlapaienpHOCTP MHPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBeE. [lapamenbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUleJdbHBIX IUlocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTB HpﬂMOfI N IUIOCKOCTU: MNCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapaJlJIebHbIE U MEPIEHIUKYISPHBIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEeHIUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXIY MPSAMOU U MIOCKOCTBIO, IBYTPaHHBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHuKa. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHWS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH NMpu3Mbl. [lapannenenumnen, npsMOYTOJIbHBIN Mapajijiesienumnes u
ero cporcrtBa. [Iupammna: n-yroyipHas NUpaMuaa, TPAHW W OCHOBAHHWE IMHPAMUBI,
OOKOBas M TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIIbHAS M YCEUYE€HHas MUpaMHJa.
OnemeHTbl Tpu3Mbl UM nupamuiabl. [IpaBWiIbHBIE MHOTOIDaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs I[HpPaMHIA,
npaBUiIbHAs TPEYTroJibHAs MUpaMHJIa U MPaBUWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPAaBWJIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.
DJIEMEHTHI CUMMCTpPUU B nupaMmuaax, napauiejicnmIcaax, MMpaBUJIbHBIX
MHOTI'OIrpaHHUKax

7.6

Bbruncnenue »1€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1nommans 00KoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpeMa O IUIOUIAJNA YCEYEHHOM INUpPaMHIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCkh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JuameTp, IUIonalb MoBepxHocTu cheprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLlCHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEM mapa u wiomaas chepsl
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6.9

6.10

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIaIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M TEPHeHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY), CEUSHUs 11apa

Bexktop Ha miockoctd M B mnpocTpaHcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHas cucTteMa KOOpAWMHAT B IpocTpaHcTBe. KoopawHATel BEKTOpA.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroia Mexay Bektopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKAY MPSIMBIMA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBII METO/ TP PELIEHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBAaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKXCECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHUE  UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBAThH MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETIEHb C IIeJbIM MOoKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEeHb C
paMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM TMOKa3aTesIeM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHATIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUYCHHUH U IpeoOpa3oBaHus
BBIpRKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
pPAallMOHABHBIX ~ BBIPQKEHHWH;  yMEHHE  ONEpPHUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/I1aBaTh I[IOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOM3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHHUA, HEPABCHCTBA, MX CHCTCMbI IJId PCIICHHUA MAaTCMAaTHUYCCKHUX

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

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUECKUN U
¢bu3nyecKuil CMBICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
UHTETpal; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATH  NPOU3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAWOOJbIINE M HAUMEHbIINE 3HAuYeHUs (QYHKIUH; CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTHYecKOoro
aHanu3a; IPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pelieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

(bU3MYEeCKUX 3a/1avax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpasa; MPUBOAUTH MPUMEPHl MAaTEMaTHUYECKOrO MOJAETUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA W TpaduKu (QYHKIMH U pEIlICHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJECINPOBATH
pealbHBIE CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE  MOJIEIM C  HCHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThueckoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHU, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yMEHUE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTABIATh
uHpOpMaIMi0O C TOMOMIBI TabiWMIl W JWarpaMM; HCCIIeIOBaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposiTHOCTH, (hopmyny beprymm, koMOuHaTOpHBIC (AKTBI U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYHMHBI, (QYHKIHMHA  pacHpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH HOJ'Iy‘lGHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBarb IOHATHAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSMBIC, MapaUICIIBHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXKAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pEIIaTb

CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3ala4Un

10

YMeHue omepupoBaTh MOHATHUSMU: IJOMAAL (GUTYPB, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTU MHUPAMHIBI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyda,
NPSMOYTOJIBHOTO  MapaJuIesIeNuIieia, MUPaMHUIbl, MPHU3MBI, [WIHHIPA,
KOHyca, Imapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHSI KOHyCa W IMIIUHAPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUs] U3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHupUKanuioo ¢Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M IMOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TPH
peIICHUN 3a]la4; HAaXOJWUTh TCOMETPHUYCCKHUE BEJIWYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(mmuHA, Yroij, TMIIOMAgh, OOBEM, TIIOIMIATL TOBEPXHOCTH), HUCHOIb3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIapaJUIeNIeNUIeIa, MUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: IIPAMOYTOJIbBHAA CUCTEMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHLIfI n KOOp)II/IHaTHLII\/'I METOA
JJI pEHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JPpYTHUX yqe6HHx nmpeaMETOB
YMeHue BLI6I/IpaTB HOI[XOI[}IH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHGHHP'I; YMCHHUC pacClio3HaBaTb IIPOABJICHHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE MMPUMEPbI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTndynble U HaTypaibHbIe JOrapupMbl
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 HppannonajibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuia CucTeMbI JTHHERHBIX ypaBHEHHUH. OnpeIeuTelh MaTPHUIIBI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HamGonbliee u HauMeHblllee 3HAaYEeHUE
(GYHKLNU Ha IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YHEHUKA

I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkimonepHoe odmectBo «M3aarenscTBo «lIpocsemnienuey», 2017 r

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. AynuuusiH, Kponray3: KontponbHblie paboTel o reomerpuu: 11 kiace: k
yueOnuky JI.C. Atanacsua "I'eomerpus. 10-11 knaccer",Ox3amen, 2007 r

2. T'eomerpus. 11 knacc. KontponsHo-u3mepurenbabie Mmatepuansl. PI'OC,
Bako, 2016.

3. b. 3uB: I'eomerpus. Jnnakruueckue marepuansl. 11 knacc, [Ipocsemenue,
2018 r.

4. EpmioBa, ['oto6opoibko: CaMOCTOATENbHBIE U KOHTPOJIbHBIE PA0OTHI 110
reometpum s 11 knacca, Mnekca, 2016 ¢

5. T'eometpus. 11 knacc. [Toypounbie pa3paboTKu K y4eOHOMY KOMIUIEKTY
JI.C. AtanacsiHa u 1p. Bako, 2018

6. l'eometpus. 10 knace. [Toypounsie pa3paboTk K y4eOHOMY KOMILIEKTY

JI.C. AranacsiHa u np. Bako, 2018
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