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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUNHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[{enb ocBoeHus nporpaMmbl yueOHOro Kypea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OINKCHIBATh W U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME TMOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUsI UX MPUMEHATb, MPOBOAMTH JOKA3aTEIbHbIE PACCYXKIEHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMUpOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyAIBHBIX ¥  TBOPUYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS PACIo3HABATh TMPOSBICHUS TCOMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJIbKO  T0
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITUAIBHBIM BOIIPOCAM 00yJaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHuranuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeIbHBIX MpOTrpaMM, OOECIeUNUTh YIIIYOJIEHHOE
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

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

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, IpsiMas, IUIOCKOCT,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
IapajulesibHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemumBaromumxcs
npsameIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSIMOMN
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJJINbHOTO MPOEKTUpOBaHUsA. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTU: TETpasAp, MapajulelieluIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrja. TeopeMbl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumiesr, OPSAMOYIOJIBHBIM — MHapajulesieNuIie]] W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHass nUpamuaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKH: IIPaBUJIbHAS NPU3MA U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE U MPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHH BEKTOpa IO TpéM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyrosmbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaleHUS:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosioxkeHne
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Mapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. OOBEM I1apa U 1mMapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONMHCaHHAas okojo wwinHapa. llepeceuenne cdhepsl u 1Iapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,



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

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

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapaymienbHO YW TEPHEHAMKYJSIPHO OCH), CEYeHUsi KOHyca (mapasulelibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu Haja BeKTopamMu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOMCTBa BEKTOPHOIO yMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHart B npoctpaHcTBe. Koopannatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHHUs B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsl CUMMETPHS, 3€pKaIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  YJ€Ha  POCCHICKOro  O0IIecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTH)KEHUH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHMS, CBI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKHM W JEATENIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pPOBOE MHUTAHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  NMPOPECCHOHAIBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHHUE MPUPOIHON U COIMAIbHON
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PA3BUTHS UUBUJIW3AIUM, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBISIBJIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIHN3a;

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

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSAX, Mpeajaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUMN
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4E€TOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (hOpMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBAThH
CBOIO MO3MIINI0, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOLIEHUS] U BBIBOJBI 10 pe3ylbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

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

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

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJAa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTEeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM palOThI, pacHpenesiTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC U pe3yapTaT paldoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIEeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JECHCTBUSA C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSAMH CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBA3AaHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE " OpPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
Qurypes;

e CBOOOJHO ONEPUPOBATH IMOHATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBIECHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce IOMCKAa PEelIeHHs] MaTeMaTH4ecKH  Cc(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha SI3bIKE T'C€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUEe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (hyHAaMEHTa pPa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPALICHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpAlllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pelarb reOMETPUYECKHE 3a/1a4M Ha BBIUMCIIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo100us;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaijiebHbIe
OCHOBAHMIO M MPOXOSLIUE YepPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOM (hopMme;

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

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHIATHM U TEOpeM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoaeneie  Ipaxrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 BBenenue B ctepeoMeTpuio 9 1
) B3anMHOE pacnosiokeHue NpsIMbIX B 13 !
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g !
IIPOCTPAHCTBE
[TocTpoeHue ceuennii MHOrOrpaHHUKOB.
4 Merton cnenoB. Meto nmapamienbHOTro 14 2
IPOEKTUPOBAHUS
5 [eprieHANKYIAPHOCTH MPSMBIX U 20 )
IIJIOCKOCTEN B IIPOCTPAHCTBE
MHororpanHuKu 13
O0bEMBI MHOTOI'PaHHUKOB 11 1
VYribel U paccTOsHUS 8
9 HOBTOPGHI/I@, 000011IeHNE U CUCTEMATHA3AIHS 6 :
3HaHUHI
10 Bexkropsl B mpocTpaHcTBE 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 3




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbBIE
No 11/ HaunmeHoBaHMe pa3ie/ioB U TeM Kourponsusre  Tpaxrmsecke (uudpossbie)
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 Tena BpaieHus 14
) [Tnomaau moBEpXHOCTH U 00BEMBI g |
KPYTJIBIX TEJ
3 BekTtops! B mpocTpaHcTBE 12 1
4 AHanuTuyeckas reoMeTpus 20 1
5 Cdepa, map. KomObunanms 18 |
MHOTOTPAaHHHUKOB U T€J BPAIICHUS
6 OO0BEM MHOTOrpaHHUKA 7
7 [ToBTOpeHue, o606meHI/vIe U 9
cucTeMaTtu3anus 3HaHU
8 JIBMKeHUA 4 1
9 [ToBTOpEHwMeE, o606meHI:Ie u 10 )
CUCTeMAaTH3alMsl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 1







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
undgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHS cCTEpEeOMETPUH: TOUKA, TIpsIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHEIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CrnocoObl 3a1aHus
IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U TIOCKOCTEH

AxcuoMsl CTCPCOMCETPHUU U IICPBLIC
CJIICACTBHUA U3 HUX

[TonsTHA: epecekaronIrecs MI0CKOCTH,
nepeceKaroIrecs npsmasi U IIOCKOCTb;
MOJIYITPOCTPAHCTBO. AKCHOMBI
CTEepEOMETPUH.

[TonsiTust: mepecexarouirecs MmIoCKOCTH,
nepeceKaroIuecs npsmas v miocKocTh;
MOJTYITPOCTPAHCTBO. AKCHOMBI
CTEPEOMETPUH.

[TapannenbHOE TPOEKTHUPOBAHUE.
OcHOBHBIE CBOWMCTBA NapaAJIEIBLHOTO




NpOEeKTHPOBaHus. M300paxeHne pa3HbIX
¢buryp B mapasuieaIbHON TPOEKINN

N3obpakenue ceuenuii kyoa u
MPSIMOYTOJIBHOTO MapaslieNienuIiea,
KOTOPBIE TIPOXOJIAT Uepe3 ux peéopa.
N3o0pakeHne nepeceueHus moayuyeHHbIX
I0cKocTel. PackpammBanue
MTOCTPOSHHBIX CEUYEHU Pa3HBIMU I[BETAMH

H3o0paxenne cedeHuii kyoa u
MPSIMOYTOJILHOTO TIapajuiesenuIea,
KOTOpBIE TPOXOJIAT uepe3 ux péopa.
N3o0paxenue nepeceueHus MoqTyueHHbBIX
IJI0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUYEHHUH Pa3HBIMH IIBETAMH

[Ipaktrueckas padota Nel "Axcruombl
crepeomerpun. Ceuenus"

10

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapasuIeIbHON
JAHHOM MPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILeW HA JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MapauIebHbIX NPSIMBIX INIOCKOCTHIO

11

[TapamnensHOCTB TPEX MpsiMBIX. TeopeMa o
TPEX MapauIeIbHBIX PSAMBIX.

12

[TonsaTus: mapauieabHOCTh NPSIMOK U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapajuIeIbHOCTU MPSIMON U TJIOCKOCTH.

13

[Ipu3Hak napauieIbHOCTH NPSIMOU U
IUIOCKOCTH. Perienue 3amad.




14

[ToHATHA: MapauIeIbHOCTD MIPSAMON U
IUIOCKOCTH B IpocTpaHcTBe. CBOMCTBA
[apaJUIEIbHOCTH MPSMOU U IJIOCKOCTH

15

B3anMHOE pacnosiokeHue NpsiMbIX B
npocrpadcTBe. CKpeluBaroIuecs
npsamele. [Ipu3Hak ckpenuBaromuxcs
HPSAMBIX.

16

CkpeumuBaronuecs npsimeie. [Ipusnak
CKpEIIMUBAIOIINUXCS NpIMbIX. Pemenue
3a1a4y

17

Hapa mapayiCIIbHbIX IUIOCKOCTEH Ha
CKPCHIUBAIOIHUXCA IIPAMBIX, PACCTOSHUC
MCKAY CKPCIIMBAOIIMMHACA MTPSAMBIMHA B
IMPOCTBIX CUTyallUAX

18

[lenTpanpHas mpoekuus. YToi ¢
COHAIIPaBJICHHBIMU CTOPOHAMU

19

VYro1a ¢ coHanpaBIeHHBIMU CTOPOHAMHU.
Yron Mexay CKpenBaromuMuCs
PSIMBIMU

20

Yron Mmexay CKpenBaromuMucs
NpsIMBIMHU B TPOCTpaHCTBE, Pemenue 3amau

21

FeOMeTpI/I‘-IeCKI/Ie METOAbI BEIYHMCIICHUA
yria MCXXAy NpAMbBIMA B MHOT'OI'PaHHUKAX

22

KonTtponbHast padora Nel o teme
"Akcuomsl ctepeomeTpun. Bzanmuoe
pacrojI0KEeHUE NMPSMBIX B IPOCTPAHCTBE
(Tect)

23

[TapamnensHblie iockoctu. [IpuzHaku




NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

24

CBolicTBO MapaieNbHbIX IJI0CKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUCHUS
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpEThen

25

CBoiicTBa mapaieNnbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapajuleNbHbIX NPSAMBIX,
3aKJIFOYEHHBIX MEXKIY MapajlieIbHbIMU
IUIOCKOCTSIMU; O TIEpECEUEHNUH IPSMOMA C
JBYMs apaljIelIbHbIMU TIOCKOCTSIMU

26

['eomeTpuueckue 3ajauu Ha BBIUMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

27

['eomeTrpuueckue 3a1aun Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE
NapauIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

28

N3o06paxkenue ceueHunii nupamuabl, Kyda u
IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0paxkeHue nepeceueHus
MOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUECHUH Pa3HBIMH LIBETAMH

29

N3ob6pakenue ceueHuil nupamusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 X
p€opa. N3o0pakeHne nepeceueHus
MOJIy4EHHBIX II0CKOCTe!. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

30

Kontponbnas pabora No2 o teme




"ITapanienpHOCTb MPSMBIX U IJIOCKOCTER "

31

MHororpanHuKH, H300paKeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP:
TETpa’ip, napajviesienune, Kyo.

32

MerTton cie10B 1Sl IOCTPOEHUS CEUEHU M
TeTpa’apa

33

MerTon ciie10B JUIsl IOCTPOEHUS CEUEHU N
TeTpa’ipa

34

Mertoz crie1oB AJis MOCTPOCHUS CEUCHUMN.
CBoiicTBa niepeceueHuil MpsIMbIX U
IJIOCKOCTEM

35

Merto ciie10B I TOCTPOCHUS CeUSHUN
napajuiejenumneaa

36

Merton creoB AJis IOCTPOCHUS CEUEHUM.
CBoiicTBa nepeceueHuid MpsIMbIX U
IIJIOCKOCTEN

37

Meton cnenoB 11 TOCTPOEHUSI CEUEHU .
CBoiicTBa niepeceueHuil MpsIMbIX U
IJIOCKOCTEN

38

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

39

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

40

[TapamienbHas NpoeKLKsl, IPUMEHEHUE




JUTSI TIOCTPOCHHMS CEUSHUH KyOa 1
napayuienenunena. CBoucTaa
napajuieNienune1a u Ipu3Mbl

41

[Toctpoenue ceuenuii kyoa, mpU3Msl,
IIPaBUJILHOM IMPAMUIBI C TIOMOIIBIO
OPTOTOHAIBHOW TPOCKIIUH

42

[TocTpoeHue ceueHus, MpOXOSIIETo Yepes3
JAHHYIO MPSMYIO Ha YepTexe U
napajuieIbHOr 0 APYrou npsimoil. Pacuér
OTHOLLEHUN

43

[TocTpoeHue cedeHmii MpaMuIbl, Kyoa 1
HPU3MBI PA3IUYHBIMH METOAAMH.
[IpakTuyeckas pabora No2

44

[Toctpoenue cedenuit mupaMupl, Kyoa u
MMPU3MBI PA3JIMYHBIMU METOJaMU.
[IpakTuueckas pabora Ne2

45

[IeprieHIMKYIAPHOCTH NPAMOU U
10cKocTH. Jlemma o
NEPHEHANKYJIIPHOCTH NapAJIJIEIbHBIX
IPSMBIX K TPETbEU MIPSAMOM.

46

[IeprieHIUKYIAPHOCTD NPAMOU U
I0CKOCTH. [IeprieH MKy IsIpHOCTD
NapajuleIbHbIX MPSAMBIX K INIOCKOCTH..

47

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOMN U
IUIOCKOCTH

48

[leprieHAMKYIASIPHOCTH NPAMOUN 1




miockoctu. [Ipusnak
NEPIEHIUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U

e IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU
Teopema o CylIeCTBOBAHUU U

50 €IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
HEepHEHIUKYIAPHOM K MJIOCKOCTH

51 [TnockocT U nepreHANKYIIpHbIE UM
psiMble B MHOTOI'paHHHUKaX
[TepnieHMKYIIAp U HAKIOHHASL.

52 [TocTpoeHue nepneHuKyIsApa U3 TOYKU Ha
IPSMYIO
[lepnieHAUKYNIAp U HAKIOHHASL.

53 [TocTpoenue neprneHuKyspa U3 TOUKU Ha
IPSIMYIO

54 Teopema o Tp€x nmepneHAUKYISIpax
(mpsimast 1 oOpatHas)

55 Teopema o Tp€x nmepneHAUKYISIpax
(mpsimast U oOpatHas)

56 PaccrostHre OT TOUKH /10 MIIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

57 TeopeMa o0 TpEX nepHneHANKYIApax
(mpsimast u oOpatHas). Pemenue 3amau.

53 JByrpanHnsiii yromn. CBOMCTBO JINHEWHBIX
YTJIOB IBYTPAaHHOT'O yIjia

59 TpéxrpaHHblii yroJ, HEPaBEHCTBA AJIs




TpexrpanHbIx yrioB. Teopema IIudaropa,
TCOPCMbI KOCHMHYCOB U CUHYCOB IJIA
TPEXTPAHHOTO yIJIa

[lepnennukynspHeie miaockoctu. CBoiicTBa

60 B3aMMHO IEPIEHIUKYIISPHBIX INIOCKOCTEN
[Ipu3Hak nepneHuKyIsIpHOCTH

61 IJIOCKOCTEM; TeopemMa 0 IpsiMOi
nepecedeHus IByX MI0CKOCTel
NEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH
CrepeoMeTpHuuecKre U MpUKIIaIHbIC

62 3a/1a4¥, CBSI3aHHBIE CO B3aMHBIM
PacMoI0KEHUEM MPSAMBIX U TUIOCKOCTH

63 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
KonrponbHas padora Ne3 "Bzaumnoe

64 pacIoI0KEHUE NPSAMBIX U INIOCKOCTEN B
npocTtpaHcTse”

65 MHoOrOorpaHHUK U €ro SJIE€MEHTHI.

66 Brinykiibie MHOrorpannuku. Teopema
Ditnepa

67 [Ipssmoit napannenenunen,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo
[TpstmoyToNnbHBIN Napaienenumnes; Kyo;

68 U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumnena

69 Brruucnenue aMH OTpE3KOB B Ky0Oe 1
MPSIMOYTOJILHOM Mapajiiesenuree

70 Teopema 0 AuaroHanIu NPsIMOYTrOJIBLHOTO

napamjiejcnuicaa u CJICACTBUC U3 Hee




O61éM Tena. OOBEM MPSIMOYTOIBHOTO

7 napajuiesaenunena

7 O06BEM PSAMOYTOILHOTO
napajuienenunena. Pemenue 3agauq
CrepeoMeTpHuuecKre 3aJa4i, CBI3aHHBIE C

73 00BEMOM MPSAMOYTOJIBHOT'O
napajuleenumne1a

74 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
ITpaBuiibHas nmpusma

75 [Tpusma. [IpsiMas 1 HaKJIOHHAS IPU3MBIL.
[TpaBuibHas npusma. Pemenue 3agau

76 [Tpusma. [IpsiMas U HaKJIOHHAS IPU3MBI.
[TpaBuiibHas npusma. Pemenue 3agau

7 O06BéM npsimoit ipu3Mel. Pemenue 3anau

73 CrepeoMeTpUUeCKUe 3aJa4l, CBI3aHHBIE C
00BEMOM MPSIMOM MPU3MBI.
®opmyna 00bEMa HAKIIOHHON TIPU3MBL.

79 CrepeoMeTpHUeCKUE 3aJa4l, CBA3aHHBIE C
00BEMOM HAKJIOHHOM MPU3MBI

20 ITupamuaa. Bunasl nupamua. [IpaBunsnas
nupamuaa

21 IInpamuna. IIpaBunbHas nupamuaa.
Pemenue 3agau

20 IInpamupa. [IpaBuibHas nupamuaa.
Pemenue 3agau
VYceu€nnas nupamuaa. [nomans 60koBoOM

83 MTOBEPXHOCTHU MTPABUIIbHON YCEYEHHOMN

ImUupaMuabl




84

®dopmyna 00bEMa MUPaMUIBIL.
CrepeoMeTpHUECKUe 3a]]a9d, CBSI3aHHBIC C
00BEMOM MTUPaAMU/IbI

85

dopmyna 00bEMa MUPaMUJIBIL.
CrepeomMeTpHyeCcKUe 3a/1auu, CBI3aHHBIC C
00BbEMOM MHUPAMUJIBI

86

®dopmyna 00bEMaA TUPAMHUIBI.
CrepeoMeTprYEeCKHE 3a/1auu, CBSI3aHHBIE C
00BEMOM yCEUEHHOM MUpaMUIbI

87

O06o011eHre U cucTeMaTu3alys 3HaHu| 1o
teme "MuororpanHuku. O0bEM
MHOTOTPaHHUKOB"

88

Kontponbnas pabota Ne4 o reme
"Muororpanaukua. O0bEM
MHOTOTPaHHUKOB"

&9

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTH. [ImockocTu
CUMMETpPUN B MHOTOTpaHHUKaX

90

Boinmykinble MHOrorpanHuku. Teopema
Oiinepa. [IpaBunbHbIE U ONYTIPaBUIbHBIE
MHOTOTpaHHUKHU

91

IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér
PacCTOSIHUM OT TOYKHU 10 IIIOCKOCTH

92

CriocoObI ONyCTUTD MEPIIEHAUKYIISAPHI:
CUMMETpHUS, CABUT TOYKH I10
napajuieIbHON NPAMON

93

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM




[Tonck neprneHIuKyIsspHBIX MPSAMBIX €

94 MOMOUIbIO NEPIIEHANKYISIPHBIX 1
IUIOCKOCTEH
[ToBTOpEeHME: CKpenMBarOIIUecs MPsMbIE,

95 napajuleJIbHbIE IIOCKOCTH B CTAaHJAPTHBIX 1
MHOTOT'PaHHHUKAX
Brlunciienre pacCTosiHUM MEXIY

96 CKpEIIUBAOIIAMUCS MPSIMBIMU C 1
MOMOIIBIO NEPIIEHANKYISIPHON TIIOCKOCTH

97 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

98 O00011IeHNE U CUCTEMATU3AaLUs 3HAHUN 1

99 HtoroBast KOHTpoNbHAs paboTa 1

100 DJIeMEHTHI CHEPUIECKON TeOMETPHH: |
reoJIe3nUeCKue TUHUN Ha 3eMIle
[ToBTOpenue muanumerpun: Teopema

101 Menenas. PacdyeTsl B ceueHHSIX Ha 1
BBIHOCHBIX 4epTexax. Mcropus pa3BuTus
MJIAHUMETPUH U CTEPEOMETPUHI
[ToBTOpenue muanumerpuu: Teopema

102 Menenas. PacueTsl B ceUeHUSIX HA |
BBIHOCHBIX 4YepTexax. MicTtopus pa3BuTHs
TJIAHUMETPUH U CTEPEOMETPUH

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
New/m | Tema ypoxa Kontpoabnbie | IpakTnueckue Aata wHpopbie
Bcero u3yuyeHusi  o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
[{umHapryecKas MOBEPXHOCTb,
1 00pa3yromue MUJINHIPUIECKOM 1
MOBEPXHOCTHU
) unuaap. [Ipsamoii KpyroBod HUIMHAD. |
[Imomaae MOBEpXHOCTH HUAIMHIPA
3 unmuaap. [Ipsamoi KpyroBod HUIMHAD. |
[Imomaae MOBEpXHOCTH HUAIMHIPA
CrepeomeTpHuuecKue 3aa4u Ha
4 JI0Ka3aTeNIbCTBO U BBIYHUCIIEHUE, 1
MOCTPOCHUEM CEUEHUN MWINHJpPA, KOHYyCa
CrepeomeTpHuuecKue 3aa4u Ha
5 JI0Ka3aTelbCTBO U BBIYUCICHHE, 1
MOCTPOCHUEM CEUEHMH IIUIIMH/Ipa, KOHyCa
6 [TpuknaaHble 3aauu, CBA3aHHBIE C |
IIMHAPOM
7 [Ipuxnaguelie 3a1a4u, CBSI3aHHbIE C |
WIMHAPOM
g O06béMm mnuHIpa. Teopema 06 00bEMe |
pSAMOTO LMJIMHAPA
9 CrepeoMeTpHUUeCKUE 3aJa4H, CBA3aHHBIE C |
BBIYUCIICHHEM 00BbEMa IIMIIMHAPA
10 Konunyeckast TOBEpXHOCTh, 00pa3yroIiue 1




KOHU4ecKol nosepxHoctu. Konyc

CeuecHue KOHYCa IINIOCKOCTBIO,

1 MapajuieIbHOM MIIOCKOCTH OCHOBAHUS

12 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA

13 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

14 VYceuénnnlil konyc. M3o00paxkenue
KOHYCOB M YC€UEHHBIX KOHYCOB
O0béM konyca. CTepeoMeTpuuecKre

15 3a/1a4u, CBA3aHHBIE C BBIYUCIICHUEM
00BéMa KoHYyCa
O6béMm konyca. CTepeoMeTpruecKre

16 3a/1a4yM, CBSI3aHHbBIE C BBIYUCICHUEM
00BbEMa KOHYCa
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbIE C

17 BBIUKCIICHHEM 00BEMOB IIIIMHIPA,
KOHYyca
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbIE C

18 BBIYHCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHyca

19 [Ipuknagaeie 3agaun o Teme "OO0BEMBI 1
IJIOIaAN TOBEpXHOCTEN Ten"

20 3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"

21 3amaun o Teme "Tena u MOBEpXHOCTH
BparnieHus"

22 Kontponbnas padora Nel "[Tnomranu




MOBEPXHOCTH U O0BEMBI KPYTIIBIX T’

Ilonsatue BCKTOpPA HA IMJIOCKOCTU U B

23 1
IIPOCTPAHCTBE

24 PaBencTBO BEKTOpPOB 1

25 CyMMa 1 pa3HOCTb BEKTOPOB 1

26 YMHOKEHUE BEKTOPA HA YUCIIO 1

27 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1

28 [Ipocretiiue 3aa4u ¢ BEKTOpaMu 1

29 Kommanapueie BekTopa 1

30 [IpaBwiio nmapanienenunena 1
Paznoxxenue Bektopa 1o 0azucy Tpéx

31 BEKTOPOB, HE JICKAIUX B OJHOMI 1
IJIOCKOCTH
Pasnoxenue Bekropa o 0azucy Tpéx

32 BEKTOPOB, HE JISKAITUX B OJTHOMN 1
miockocty. Pemenne 3amau
Pasnoxenue Bekropa o 0azucy Tpéx

33 BEKTOPOB, HE JISXKAITUX B OJTHOMN 1
m1ockocTy. Pemenne 3amau

34 KonTponbnas padota Ne2 o teme 1
"BexTops! B pocTpaHcTBe"

35 IToBTOpenue Temsl "KoopauHaTel BEKTOpa |
Ha MJIOCKOCTH U B MPOCTpaHCTBE"

36 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpa |
Ha MJIOCKOCTH U B MMPOCTPaHCTBE"

37 [Ipocreitmune 3agaun B KOOpAMHATaX 1

38 [Ipocreiimue 3anaun B KOOpAXHATaX 1




39

[Ipocreitmme 3aga4u B KOOpAMHATAX

Brluncnenue yria Mexy BEKTOpaMu B

40
IIPOCTPAHCTBE

41 [ToBTOpenue tems! "CxkanspHoe
IIPOU3BEIEHUE BEKTOPOB"

4 [ToBTOpenue tems! "CxkanspHoe
IIPOU3BEIEHUE BEKTOPOB"

43 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI,
IPOXOJsIIeH yepe3 JBe TOUKu"

44 Boruncnenue yriioB Mex1y NpsIMbIMU U
IUIOCKOCTSIMU

45 Boruncnenue yriioB Mex1y NpsIMbIMU U
IUIOCKOCTSIMU

46 YpaBHEHME IIIOCKOCTH, HOPMAJIb,
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax

47 YpaBHEHME MIIIOCKOCTH, HOPMAJIb,
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax

48 BekropHoe npousseneHue

49 CxkassipHOE MPOU3BENECHUE TPEX BEKTOPOB

50 Dopmysa pacCTOSIHUS OT TOUKH 10
IUIOCKOCTH B KOOpJIMHATaxX

51 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE
IPOrpaMMHUPOBAHUE

57 AHaJIUTHYECKHE METOBI pacuéTa yria
MEXy NPSMBIMH B MHOTOI'PaHHUKAX

53 AHaJIUTHYECKHE METOBI pacuéTa yria

MCKAY MIIOCKOCTSAMU B MHOT'OI'PaHHUKAX




54

KonTtponsnast padora Ne3 o treme
"Ananurnueckas reomeTpus”

55

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIUNCJIICHUSA B Opr)KHOCTI/I, CTaHI[apTHBIG
moa00ust

56

Cdepa u map

57

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. By 1 m3o0paskenue mapa

58

[Tepeceuenue cheps u mapa c
iockocThio. Kacanue mapa u cdepbl
II0CKOCTHI0. KacaTenbHas II0CKOCTh K

chepe.

59

Cummerpus chepsl 1 mapa

60

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

61

CrepeomeTpHuyeckue 3a1auu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO c(epoil u mapom,
HOCTPOCHHEM HMX CEUYCHHI TIIOCKOCTHIO

62

CrepeomMeTpuUECKHE 3a/1a41 HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CPEPOH U 1IapoM,
MOCTPOEHUEM UX CEUEHHUH MIIOCKOCTHIO

63

[Ipuknagneie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

64

O0BEM 1mapa 1 MapoBOTo CEKTopa.
Teopema 06 06béme trapa. [lnomans




chepsl.

65

CrepeomeTpHyecKue 3a/1a4u, CBI3aHHBIC C
BBIUMCJICHUEM ILIomaan chepol, 00bEMOB
1apa, IapoBOro CErMEHTA U IapOBOTO
CeKTopa

66

CrepeomeTpuuecKue 3aa4u, CBI3aHHbIE C
BBIYHCIICHHEM IUTONIAa U cpepbl, 00BEMOB
apa, IapoBOro CerMeHTa U IapoBOTO
ceKTopa

67

[Tpuknagueie 3agaun 1mo Teme "OObEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
rwionaipio ceprl. COOTHOIICHUS MEKIY
MJIOIIAJIIMU TTIOBEPXHOCTEN U 00bEMaMHU
MMOXOOHBIX TEI

68

KonTponbHnas pabora Ne4 o teme
"VpaBHenue u miomaaps chpepsl. O0BEM
mapa u ero yacrtei"

69

Pazmuanbie KOM6I/IHaIII/II/I TCJI BpalllCHUA U
MHOTI'OI'paHHUKOB

70

Paznuunnie KOM6I/IHaHI/II/I TCJI BpalliICHUSA U
MHOT'OT'PaHHUKOB

71

Paznmunable KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPAaHHUKOB

72

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpalliICHUSA U
MHOT'OT'PpaHHUKOB

73

[Ipuxnagnelie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSIMOI TPU3MBI

74

Beruucinenue 00bEMOB TEN ¢ HOMOILBIO




onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI

75

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
IPU3MBI

76

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
UpaMUIbl

7

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMHUIBI

78

®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

79

Boruucnenue 06EMOB Tell € TOMOLIBIO
omnpenenéuHoro uHTerpana. O0bEM
KOHYyCa

80

IToBTopenue. [lapamiensHble IpsMbIe U
IIJIOCKOCTH: YIJIBI MEXIY
CKPELIUBAIOIMMHUCS IPSIMBIMU

81

[TapannenpHbIe PAMBIE U TIIOCKOCTH:
pacy€T OTHOIICHUIN

82

IToBTopenue. [lepneHauKynspHbIC
IIPSIMBIE U TUTOCKOCTHU: TEOPEMA O TPEX
NEPHEHANKYIIAPax

83

IToBTOpenue. HaxoxaeHnue pacCTOsTHUAN OT
TOYKH JI0 TIFIOCKOCTH B KyOe

84

IToBTOpenue. HaxoxneHue pacCTosTHUM OT
TOYKH JI0 MJIOCKOCTHU B KyOe

85

IToBrOpenue. HaxoxaeHue paccTossHUN OT




TOYKH JI0 IIJIOCKOCTHU B IIPaBUIILHOM
nupaMue

86

IToBrOpenue. HaxoxaeHue paccTossHUN OT
TOYKH JI0 IJIOCKOCTH B IIPABUIIBHOU
nupamuie

87

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIBI IS
IO e, COOOpaKEHHUS 1O 100MS

88

3agauu 00 yABOEHHH Ky0a, 0 KBajpaType
KyOa; O TPUCEKIUH yIJIa

89

JBuxenus npoctpancTsa. OToOpaskeHusl.
JBuxenus u paBeHCTBO (uryp. OOriue
CBOMCTBA IBW)XCHUMN

90

Buael nBukeHH: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CHMMETPHUS,
3epKaJibHAasi CAMMETPUS, TOBOPOT BOKPYT
IPSAMOi

91

[IpeobpazoBanus nomoous. [psimas u
cthepa Diinepa

92

FGOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha MPUMCHCHUEC
JABUXCHUA

93

O6o06matomee moBTopenue 11 mousTHi 1
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"[TapanyienbHOCTh MPSMBIX U MJIOCKOCTEH
B IIpoCTpaHcTBe"

94

Ob6o6maroree nopropenue 11 noHsATHi 1
METOJI0B Kypca reometpuu 10—11




KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHUI:
"ITapanmienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"

95

Ob6o6maromee nosropenue 11 noHsATH 1
MeTOJ10B Kypca reometpuu 10—11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"OO6BbeM MHOTOTpaHHUKA"

96

O6o6matomee moBropeHue 11 moHsITHI 1
MeT0/10B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"O6beM MHOTOTpaHHUKa"

97

O6o06matomee moBropeHue 11 moHsITHI 1
MeT0/10B Kypca reomerpun 10—11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"Tlnomaay MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

98

O6o06matomiee moBTopenue 11 moHsTHi 1
MeTO0/10B Kypca reomerpun 10—11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUI:
"Tlnomaay NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

99

Htoropas KOHTpPOJIbHAA pa60Ta

100

Hroropas KOHTpPOJIbHAA pa60Ta

101

Hcropus pa3BuTus CTEpEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK




HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOT ni

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odopa3oBaHusi
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMHU: TOUYKA, IPsiMasi, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUU M CJCACTBUS M3 HUX IPHU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaThb MNOHATHAMHU: NApPAUIENbHOCTh U NEPHEHIUKYISIPHOCTH
’ MPSAMBIX U INTIOCKOCTEHN
74 KrnaccudunupoBaTs B3aUMHOE PACIOJOKEHUE MPSAMBIX WU TUIOCKOCTEH B
' IPOCTPAHCTBE
OrnepupoBaTh MOHATHSMU: JIBYTPAHHBIN YroJl, TPaHU JIBYTPAHHOTO YIJIa,
7.5 pedpo ABYrpaHHOTO yIJia, JUHEHWHBIN Yrojl ABYTPAHHOTO yrija, rpaaycHas
Mepa JABYTrpaHHOTO yria
76 OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITYKJIbI W HEBBIMYKJIbINA
’ MHOTOTPaHHUK, JIEMEHThl MHOTOIPaHHUKA, TPAaBUJIbHBI MHOTOIPaHHUK
77 Pacro3HaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHHMKOB (IMpaMuia, IpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo0)
KnaccudumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBAHHUS  JJIA
7.8 KJaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABUIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaslIeJICIIUIIC I )
7.9 OnepupoBaTh NOHATUAMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSCHATH MPUHIIMIIBI TIOCTPOCHHS CEYCHUI MHOTOTPAHHUKOB, UCTIOIB3YS
’ METOJI CIIEI0B
CTtpouTh ceueHHUs MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BU/| CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
WU aJITOpUTMaM, TPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOIBI TpHU
7.12 pEUIEHNH  CTaHJAPTHBIX MATEMATHYECKHMX 3aJa4 Ha  BBIYMCICHUE
PACCTOSIHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TIJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
713 WU aJITOpUTMaM, NTPHUMEHSS W3BECTHHIE aAHATUTHYECKHE METOIbl TpHU

pELIEHUN CTaHJAPTHBIX MAaTE€MaTHYECKMX 3a7a4 Ha BBIYMCIICHUE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMHA, MEXKIY NPSIMOA M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMuia) ¢ NpUMEHEHUEM (OpMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOIIASIMUA TTOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOI'PAaHHHKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETPHs B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a1a4, MPEIINONAralliuX HECKOJIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NpPUMEHEHHS 33J]aHbl B IBHOH (opme
718 [TpumensTh mpocTeiiliue NpOrpaMMHBIE CpPEACTBA UM AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KU3HH, PAcIlO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAHUS HA MPAKTHKE: aHATU3WPOBATh pealibHbIC
CUTYallUH ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTH4eCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHHA U TEopeM, ammapara ajireOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBsS3aHHble C  HaXOXKICHUEM
reOMETPUUYECKUX BEIHYUH
11 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3YAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMJIUHJIPHUYECKasi MOBEPXHOCTh, 0Opa3yrollye
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (MUIUHIP, KOHYC, cdepa H map)
6.3 OOBSICHATH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIapOBOM CIJIOI, OCHOBAaHME IIAPOBOTO CJOS, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TN  BpalleHUs,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

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

BBIYHCIATE COOTHOIICHHSI MKy TLIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

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

6.10

6.11

6.12

BbIMonHATE  (BBIHOCHBIE) TUIOCKHE YEpPTEXKW U3 PHCYHKOB IPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYEHHUS TeI
BpaICHUSA

M3BnekaTh, HWHTEPHPETHPOBATh M MNPeoOpPa3OBHIBATE HH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, TIpeICTaBICHHYI0 Ha
yepTeax U pUCyHKax

[TpumensiTh reomeTpuueckre (GaxKThl ISl PEHICHHUS] CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOKECHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, 06T>$ICH$ITI), KaKuUMH CBOﬁCTBaMH OHHU
o0JramaoT

HpI/IMeHHTL IMpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATHI BEKTOPA, YIoJl
MCKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPLI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M MNPOM3BEIACHHE BEKTOpa HA YHCIO, YIoj
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aga4nu Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIIEHUH U
HAaXOXIACHUEC TCOMETPHUYCCKUX BCIIMYUH I10 o6pa3uaM W aJIropuTtMam,
IIPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUHA CTaHJAPTHBIX
MaTEMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IHC nporpaMMHbBIC  CpCACTBA H  JJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKHU3HHU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITB IMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHKE: aHAJIM3UPOBATH PCAJIBHBIC




CUTYyallMu ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu cHOopMyTUPOBaHHON MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, alrapaTa aareOpsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpud. Touka, mnpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapajlIeIbHbIe
U CKpeluBarouiyecs npsmbsle. IlapaienpHOCTP MHpSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NApaJIEIbHBIE NPSIMBIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IulockocTed. IIpocreitmne
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesenunen,
IIOCTPOEHUE CEYCHU N

HCpHGHI{I/IKy.HﬁpHOCTB HpHMOfI N IUIOCKOCTHU: TMCPICHAUKYIAPHBIC IIPsAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, TPU3HAK
NEPIEeHIUKYIIPHOCTU MPSMOI U MIOCKOCTH, TEOpEMa O MPSIMON MEePHEHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 INTIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEeKIHs (PUrypsl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreit. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIDAaHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHWS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NpuU3Mbl. [lapannenenumnes, npsIMOYTOJIbHBIN Mapajienenunesa u
ero cporcrBa. [Iupammpa: n-yrospHas nNUpaMuaa, TPaHW W OCHOBAHHWE IMHPAMUIBI,
OOKOBas M TOJIHAs MOBEPXHOCTh NUPAMU[bl, MpaBUIbHAS M YyCEUE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl M nupamuzabl. [IpaBWiIbHBIE MHOTOIpDaHHUKHU: TIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpPaMHA,
npaBUiIbHAS TPEYroyibHAs MUpaMHJa U MPaBUWIBHBINA TeTpasap, kyO. [Ipeacrasnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUU B nupamMuaax, napauiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKaxX

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi TIpu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MPABWIBHOW NUPaMHUAbI, TEOpEMa O IUIOMIAJAN YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM NTUPaAMUIBI, TPU3MBI

7.7

[TomoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckass MOBEPXHOCTh, 00pa3yrolue MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoil moBepxHOCcTH. KOHyc: OcHOBaHME W BeplIMHA, oOpa3yromias U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBI KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JMameTp, IUIOMAab NOBEPXHOCTU ceprl. Bzaumuoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmunmHapa u KoHyca
KomOuHanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, ONMCAHHBIM OKOJIO
cdepsl, cepa, BUcaHHA B MHOTOI'PaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieacTsusd u3 He€. O0bEM HWIMHIpA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXy IUIOMIAIIMU MIOBEPXHOCTEM,
o0BEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockoctd M B npocTpaHCTBE. CJIOKEHME M BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHas cucTeMa KOOpJAMHAT B TMpocTpaHcTBe. KoopawHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIuMCIEHHE YII0B MEXAY NPSIMBIMA M IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PELICHUHA TEOMETPUUYECKHUX 3a/1a4




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, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHUH 3aJa4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXKCECTBO, IMOAMHOXCECTBO, OIICpallMd HAJl MHOXCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMA 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TNIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIeM,
JorapupmM UuCla, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE MCIIONB30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 00Iunit
JIenuTenb W HauMeHbllee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSAMHU:

nociaca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccust, reoMETpUYICCKad




nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM UYHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJUTh apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBLIC, HWPppaAlUOHAIBbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTEM, YMCHHUC PpCHIIATb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, WX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacrei HAaYKH U peanLHoﬁ JKHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIHUS, aCUMIITOTHI rpaduka
GbyHKLMHU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPUUECKUN U
¢u3nyecKuil CMBICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOoBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HAueHUs QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlapaTa MaTeMaTH4ecKoro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pelleHnsT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-)KOHOMHUYECKUX H

bu3HYecKuX 3a/adax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIroO MOACIHMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpaduK GyHKIMH, oOpaTHAs (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4YHAs (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYCHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ul U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 pealbHOU
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (PYHKUMH U pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPABJONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCJIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nH(pOopMalLnIo, NMPEACTABICHHYIO0 B TaOIuIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C [OMOIIBIO Tabaull W JAuarpaMM; HUCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCCIe0BaTh COBMECTHbBIE

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

YMeHHe OmnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, MUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW pacHpeACieHUS U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PaCHpeACICHUN Il pEUICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIMX 4YHUCENl B TPHUPOJHBIX U OOIICCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COUCTAHUHU,
YUCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBaTb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YroJl, JBYIPaHHBIN
yroJi, TPEXIPaHHBIN Yroj, CKPEeIUBAOLIUECS NPAMBIE, TAPAJLIENIbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKXAy IpPIMbIMH,
Yroa MEXAy IMpsAMOM U IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INNIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYECKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIAaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4U
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YMeHne onepupoBaTh MOHATHAMH: IUIOMIAL (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OrpaHHHUKA,
KyO, mapaienenumnesn, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjaiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUYEHHUs, B TOM YHCIIE C OMOILBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAX M MpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAMUTH Kiaccupukanuioo GuUryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00Us, TOA00HBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh NT€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYECKHE BEIMYMHBI (IUIHMHA, YTOJI,
oAb, 00BEM) NIPU PEIICHUU 3a/1a4 U3 JAPYTHX YYCOHBIX MMPEIAMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCIISITH T€OMETPUYCCKUE BEITMYUHBI
(mMHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJIb TOBEPXHOCTH), HCHOJIB3YS
U3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUIomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNICIIUIe/Ia, MUPAMUIBI, TPU3MBI, ITHJIMHJIPA,

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

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I METON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMEeToB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIsA pCIICHUA 3a/la4r; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH




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

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTeneHs ¢ pallMoOHaIbHBIM Moka3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudMeTHyeckue onepauud ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonalibHbIC YpaBHEHHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu




Oynkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuumu. Bzaumuo oOparHbIe

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U1 MHHUMYMBl QyHKIuH. HauOonblnee um HauMeHblIee 3HAUYCHUE
(GYHKIIMH Ha TPOMEXKYTKE
13 CreneHHass GYHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toxa3zaTtenpHas u norapudmudeckas QyHKIHH, UX CBOUCTBA U rpaduKu
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBILEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Maremaruka. ['eomerpusi; 10 kmacc. yrayosnernHoe oOydyeHue Mepamsik AT,
Homuposckuii [I.A., IlomaxkoB B.M.; non penakuumeidt Ilomonbckoro B.E.
OOmecTBO ¢  OTpaHMYEHHOM  OTBETCTBEHHOCThbIO  M3narenbCkuil  LIEHTP
«BEHTAHA-I'PA®y»; AxkmuonepHoe obiectBo «M3narensctBo «IIpocBemienner
* Maremaruka. ['eomerpus; 11 xmacc. yrmybrmenHoe oOyuenue Mep3msak A.l.,
Homuposckuii J[.A., IlomaxoB B.M.; non penakumenn Ilomomeckoro B.E.
OOmecTBO ¢ OrpaHMYEHHOM  OTBETCTBEHHOCThIO  M3narenbCkuil  LIEHTP
«BEHTAHA-T'PA®»; AxunonepHoe oo6mectBo «M3narensctBo «IIpocsenienuey
MaremaTtuka: anrebpa M HadyajJa MaTEMAaTHYECKOTO aHalIu3a, TEeOMETpHS.
I'eomerpusa. 10 - 11 xmaccer: yue6. musi oOmeoOpa3oBaTebHBIX OpPTaHU3AIUi:

0a30BbIN 1 yrIyOJEHHBIN YPOBHHU/ . - 7-¢ u3M. miepep. u aom.- M.: IIpocsenienue,
2019, - 287 c. - (MI'Y - mikose).

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Maremaruka: anrebpa M Haudaja MaTEMaTUYECKOTO aHaliu3a, TE€OMETpHs.
['eomerpusi. 10 - 11 xmaccel: yue6. st oOimeoOpa3oBaTeNbHBIX OpraHU3aIuil:
0a30BbIN 1 yIIyOJIEHHBIN YPOBHU/ . - 7-¢ u31. miepep. u aom.- M.: IIpocsenienue,
2019, - 287 C. - mry - IKOJIE). ;
2. T'eomerpus. upnaktuueckue marepuansl 10 kmacc. Astop: byry3zoB B.O.,
[Ipacono B.B., AxmuonepHoe o6miectBo "M3marenbctBo "lIpocBenienue";
3. T'eomerpus. Meromnueckne pexkomenmamuu k YMK '"T'eomerpusa 10-11
kinaccel". ABtop: byry3zoB B.®D., Ilpacono B.B., AkuuonepHoe o0I11ecTBO

"U3narenscTBO "IIpoceemienue",;
4. KontponbHo-u3mepurenbubie matepuansl. ['eomerpusa. 10-11 kmace/Coct. A.
H. Pypykun. — 2-e wu3n, nmepepad. — M. BAKO, 2020;

5. dumaktudeckue mMarepuansl o reometpun juist 10-11 kmacca/ 3uB b. I'. — 2-¢
3. — M.: IIpocsemenue. 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

http://window.edu.ru/ — snexTpoHHass OuOIMOTEKAa YYCOHMKOB M METOJUYECKHX
MaTepHaoB;

http://www.math.ru — wMarepuanel no wmaremMatuke B EjquHON KoJUleKUUH
u(ppoBHIX 00pa3oBaTeIbHBIX pECYpCOB;
http://www.bymath.net — razera «Maremaruka» M3marensckoro noma «llepsoe
CEHTSAOPS»;

https://dnevnik.ru/ad/promo/yaklass? — CaiT «AKmnacey;
http://www.uztest.ru — 3agau MO TeOMETpUU: HUHGOPMAIMOHHO-TTOUCKOBAS
CUCTEMA;

http://www.problems.ru  —  KOMIbIOTEpHas  MaTeMaTMKa B  IIKOJIE;

http://school.msu.ru — matemaruka. llIkona. bynymee. CailT yuurenss MaTeMaTUKA



A.B. ITIIeBknHa;
http://www.etudes.ru — maTeMaTHuecKoe OOpa30BaHME: MPOILIOE M HACTOSIIEE.

HNuTepHeT-O0ubaMoTEKA o METO/IUKE penojaBaHus MaTEMaTHKH;
http://www.exponenta.ru  —  BcSi ~ MaTemMaTMka B OJAHOM  MECTE;
http://www.allmath.ru — [IpuknagHas maTemMaTuKa: CIPaBOYHUK MaTEMaTHYECKUX
dbopmy, pUMEPHI u 3a/layun C pElICHUSIMU;
http://math.rusolymp.ru — 3agayHuk 19 TOATOTOBKM K OJMMIIMAAaM IO
MaTeMaTHKe;

http://tasks.ceemat.ru — 3aHMMAaTeNIbHAS MaTeMaTHKa:

http://www.math-on-line.com — MaremaTuyeckue OJUMMUAABI JJIsl IKOJIbHUKOB;
http://www.olimpiada.ru — MaTemMaTU4eCKUE OJMMMIUAAbI U OJUMITUA/IHBIC 3a/1aUH.
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