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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI JUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
00y4aroIMMHUCS MOHATUHHBIX OCHOB I'€OMETPHUH, NPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbu3nyecKux 3aaad.

[{enb ocBoeHus nporpaMmbl yue6Horo Kypca «I'eomerpusi» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJI30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKMX 3HAHMM W JEHCTBUU,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BUKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  YMEHHUS ~ BIIQJIeTh ~ OCHOBHBIMH  TIOHATUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPAaHHHKM M Te€jla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU J10Ka3aTelIbCTB U aJTOPUTMOB
peuieHus, yMEHUS HUX IMPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COJIEpKaHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHWY MaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCUOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBistorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpPKATEIbHBIM JUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJlep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOoi padoueit
MPOrpaMMBbI, pacHpeeEHHBIM IO TOoJaM OOYy4YeHHSs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. TO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIBHO U IMTOCTYMATEIIBHO, C
cOOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  oOy4eHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOeCneyuTh yriayOneHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOHKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXIY
o01uM 1 poeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wuzyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpPECEKaroIuecs,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIECIBHOCTD IIPAMOU
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, N300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapaijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIIEIbHBIE W IEPIECHIUKYJSAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TPEX NMEPIEHIUKYIAPaX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3sBEpTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBAasl U MOJHAS TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OpPsAMOYTOJbHBIA — IMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme 1myTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas mnupamuza,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas MNUPAMHUAA W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPaHHUKOB: pEéOpa, JuaroHaiu, YrJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOMAAN YCEUYEHHON MMPAMU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, JUIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. TeopemMa O PpaslIOKEHUH BEKTOpa IO TpEM
HEKOMILIaHApHBIM  BekTopaM. IIpsiMmoyronpHas  cuctemMa  KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvsi: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumuuApa u KoHyca. CummeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHIPA, MUpaMHUIbl 1 KoHyca. OO0BEM mIapa U MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHororpaHHukoB. [Ipu3ma, BmnucaHHas B
UWIMHAP, ONHMCAaHHAas OKojo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWJIMHAPA, KOHYyCa, IUIOmaab chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M TNEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OtoOpakenus. [IBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMWXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAsE CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHCcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUICKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0 Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHoro oopasa *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnr W Ppeannu3oBBHIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHMIO HA MPOTSHKCHUM BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTHKW, ITOHWMAaHHE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOW KYJIbTYpOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIIEIOBATEILCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUW, OTHOIICHUN MEXIy MOHATUSAMH, (POpMyIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYKICHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJ1aTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEAO0BATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu - OOIIEHUS], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1aud,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HMHTEJVIEKT:

BJIAaJ€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 3a/auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS] WM HEAOCTUKEHHS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€Jlb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJaTh TMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TPUMEHATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOONHO OMNEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3AaHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIC BHUABl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

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

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOTrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCIATH IUIOMAAM  IOBEPXHOCTE  MHOTOTPAaHHUKOB  (IpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUHU
durypsr;

e CBOOOJHO ONEPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaAMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpencTaBIECHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
npolecce IMOMCKAa PpeUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha S3bIKE T'E€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEICTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHUS TEXHOIOTHA.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAIlCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIlCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMHU, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1IeJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWI)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUM;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MO 00US;
CTPOUTH CEYEHUsS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHHS LUIMHIIpa
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPIIMHY), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

NPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (hopMme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

INPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
aHAIM3UPOBATh U OLICHUBATH PEaJbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBbI, CBOMCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, MCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHIATHM U TEOpeEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEINYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuro 23 1
) B3anMHoe pacnionoxxeHue npsmMbIx B 6 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueciie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cUcTeMaTu3alys 3HaHUI
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 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

OcHoOBHBIE TpaBUIIa N300paKEHUS HA PUCYHKE TJIOCKOCTH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TonsiTHs cTepeoMeTpun: TOUKa, psiMas, IIIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE ITPAaBUJIA H300pa’KEHUS Ha
PHUCYHKE IIJIOCKOCTH, MAPAJIJIEIIbHBIX MPSMBIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[TonsaTus: nepecekarouuecs MIOCKOCTH, IEPECEKAIOLIUECS
npsiMasi ¥ IMJI0CKOCTh; MOJIYIIPOCTPAHCTBO
[TonsaTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECS
psiMasi ¥ IMJI0CKOCTh; MOJYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYDP, HECYIIECTBYIOIINX O0BEKTOB

MHororpaHHuKH, H300paKeHHE MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX O0BEKTOB

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC CICACTBHUA U3 HUX

10

AXCHOMEI CTCPCOMETPHUU U IICPBBIC CICACTBHA U3 HUX

AXCHOMBI CTCPCOMCTPHHU U IICPBBIC CIICACTBUA U3 HUX.

CnocoObl 3alaHus MPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.

O06o3HaueHUs MPpsAMBIX U IIOCKOCTEH

N300paxenune ceuyeHuit nupamuabl, Kyoa 1 MpU3MBI,
KOTOpBIE MMPOXOJIAT yepe3 ux péopa. M3obpaxenue




11

12

MEPECCUCHUS MMOJTYYCHHBIX IUIOCKOCTEH. PaCKpaI_HI/IBaHI/IC
IMOCTPOCHHBIX CeUCHUI Pa3HbIMU LIBETAMU

N3o06paxenune ceyeHunit nmupamuibl, Kyoa v MpU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. Mzobdpakenue
nepeceyeHus MoJy4eHHbIX ITocKocTel. PackpammBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU LIBETAMU

N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. Mzobdpakenue
IepecevyeHms MOJIy4eHHbIX II0CKocTel. PackpamBanue
MIOCTPOEHHBIX CEYEHU Pa3HbIMU [IBETAMHU

13

N300pakeHune ceueHuil mupaMusl, Kyoa v IpU3MBI,
KOTOPBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenne
IepeceyeHus MOJIyYEHHBIX INIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

14

15

16

Mertoa cnesoB AJist MOCTPOSHUS CEUSHUM

Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MepeCeYeHN I NPSIMBIX U MIIOCKOCTEN

Merton cnenoB aiis mocTpoeHus ceueHuii. CBoicTBa
MepeCceYeHN NPSIMBIX U MIIOCKOCTEN

17

18

19

[Toctpoenue ceueHuii B nupamujie, Kyoe mo TpéM Toukam
Ha péopax. Co3manne BEIHOCHBIX YEPTEKEHN U 3aMUCh
11aroB MOCTPOEHUs

[TocTpoenue cedueHuii B mupamuie, Kyoe mo TpéM Toukam
Ha péopax. Co3manne BEIHOCHBIX YEPTEKEHN U 3aMUCh
mIaroB MOCTPOCHUA

[TocTpoeHue ceuenuii B mupamuie, Kyoe 1o TpéM Toukam
Ha p&bpax. Co3/iaHne BEHIHOCHBIX YepTeKeH U 3aIUCh
11aroB MOCTPOEHUs




20

21

[TocTpoeHue ceueHuit B mupamuie, Kyoe rmo TpéM Toukam
Ha pEopax. Co3aHne BBIHOCHBIX YEPTEKEHN U 3aMUCh
1IaroB IMOCTpPOCHUA

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX 0Tpe3kax. [logo0ue TpeyroibHUKOB

22

[ToBTOopenue nnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexax. Mcropus pa3BUTHUs
IJJAHUMETPUU U CTEPEOMETPUH

23

24

25

KonTponbhas padota "Akcuomsl crepeomerpun. CeueHus"

Bzaumnuoe PaCIIOJIOKCHHUC IIPAMBIX B IIPOCTPAHCTBE.
CerH_II/IBaIOH_[I/IeCH IIpAMBIC. HpI/ISHaKI/I CKPCIIUBAOIIUXCS
IpsAMBIX. HapanneanLIe IMPsAMBIC B ITPOCTPAHCTBE

Teopema o CyieCTBOBaHHH M €IMHCTBEHHOCTH MPSMOMN
napajuieJIbHON JAHHOU MPSAMOM, NPOXOIAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE Jiexkalllel Ha JaHHOM npsiMoi. Jlemma o
MEePECCUCHNH NapAJIIEIbHBIX MPSIMBIX TIIOCKOCTHIO

26

[TapannensHOCTH Tpex MpsAMBIX. Teopema o TpEx
MapajuieIbHbIX MPSMBIX. TeopemMa 0 CKpeluBarOIINXCst
MPSIMBIX

27

28

29

[TapannensHoe npoexkTrpoBaHue. OCHOBHbIE CBOMCTBA
NapajuIeIbHOTO MPOEKTUpOBaHUs. M300pakeHne pa3HbIX
¢buryp B napauienbHON IpOeKINUN

IlenTpanpHas npoeKusA. YTOI C COHAIIPaBICHHBIMU
CTOpPOHAMU. YTOJ MEXAY IPIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHHUECM MIPAMBIX B ITPOCTPAHCTBE

30

[ToHsTHSA: MapaIEeTbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTBe. [[pu3Hak nmapanieabHOCTH MPSIMON 1




31

mockocTi. CBOMCTBA MapaICIbHOCTH MPSIMOUN 1
IUIOCKOCTH

FGOMeTpI/I‘ICCKI/IC 3aa4u Ha BbIYMCIICHHUEC U

A0Ka3aTeJIbCTBO, CBA3AaHHBIC C MApalJICJIbHOCTHIO ITPAMBIX
H TIJIOCKOCTEH B IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, IpOXOIALIETO YEPE3 TaHHYIO
IIPSIMYIO Ha YEPTEKE U NapaJLIEIIbHOTO APYTOU IIPSMOM.
Pacuér otHOIIEHNI

33

34

35

HapaHJIeJH)Hafl MpoeKUuMAd, MPUMCHCHUC OJId TOCTPOCHUA
cedeHuil kyda u napamutenenunena. CBoicTBa
napajuieJienuIea 1 mpu3Mbl

[TapannensHbie uIockocTU. [Ipu3HaKK napaIeIbHOCTH
JIBYX TJIOCKOCTEH

TeopeMa O MMapaJUICJIbHOCTH U CAMHCTBCHHOCTH
IIJIOCKOCTH, npoxonﬂmeﬁ 4gepe3 TOUKY, HE
IMpUHAJICIKAITYTO JIAaHHOM MJIOCKOCTH U CIEIACTBUS U3 HEE

36

CaoiicTBa napamieabHbIX MIOCKOCTEN: O MapaIeIbHOCTH
MPSIMBIX IIEPECECYEHHU IIPU IEPECEUECHUU IBYX
NapajuIeIbHBIX TUIOCKOCTEW TPETheH

37

CaoiicTBa napaieiabHbIX IIOCKOCTEN: 00 OTpe3Kax
mapaiyiCJIbHBIX MMPAMBIX, 3aKIFOUYEHHBIX MCKOY
napajiyiICJIbHBIMH IIJIOCKOCTAMU, O IICPECCUCHUU pr[MOfI C
ABYMS MTapaJlJICIbHBIMUA IINIOCKOCTAMHA

38

39

[ToBTopenue: Teopema [Indaropa Ha MIOCKOCTH

IloBTOpPEHME: TPUTOHOMETPHS IPAMOYTOJIBLHOTO
TPEYrOJIbHUKA

40
41

CaoiicTBa Ky0a u IpSAMOYTOJbHOTO Mapaieienunena

Brluncienue mmH OTPEC3KOB B Ky6e U IpAMOYT'OJIbHOM




napajiiCICIUuIICac

[TepieHAMKYAAPHOCTD NMPSAMOM U TI0CKOCTH. [Ipr3Hak

42 NEePIEHAUKYJIIPHOCTH MIPSIMOI U IIIOCKOCTH

43 [lepneHuKyIAPHOCTD NPSMOM U TUI0CKOCTH. [Ipu3Hak
NEPIEHIUKYJIAPHOCTH IPSIMON U TUNIOCKOCTH
Teopema o cyiiecTBOBaHUN M €JUHCTBEHHOCTH MPSIMOIA,

44 MPOXOJISIICH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYISPHON K IIIOCKOCTU

45 [TnockocTy U neprneHAUKyYJISpHbIE UM IPSIMbIC B
MHOTI'OI'paHHHUKaxX

46 [1nockocTu U nepneHAUKYISPHBIE UM MIPSIMBIE B
MHOTOTpaHHUKAX

47 [lepnienaukynsp u HaknoHHast. [loctpoenue
NEepPIEHANKYIIpa U3 TOUYKU Ha MPSIMYIO

43 [lepnienaukynsap u HakinoHHast. [loctpoenue
NEePIEHANKYIIApa U3 TOUYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHaAuKyIspax (mpsimasi 1 oOpaTHas)

50 Teopema o Tpéx nepneHaAUKyIApax (MpsiMas ¥ oOpaTHas)

51 YTros Mexay CKpeIMBAOIIMMUCS IPSIMBIMHU

50 ITonck neprneHauKyISApHBIX MPSAMBIX C IIOMOILBIO
MEPIEHIUKYJIPHBIX TUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [TocTpoenue ceuenuit kyoa, IpU3Mbl, MPABUIBHOM
MUPaMHJIbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKINH

55 [TocTpoenue ceuenuit kyoa, IpU3MBbl, PABUIBHOM
MIUPaMHJIbI C TOMOLIBI0 OPTOTOHAILHOW MPOEKINH

56 CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO TUIOCKOCTH.




IInockoctn CI/IMMeTpI/II\/lI B MHOTI'OTpaHHHUKAX

[Ipu3Hak nepneHAMKyJIIPHOCTH IPSIMOU U IIJIOCKOCTH KaK

37 CJIEJICTBHE CUMMETPUHU

53 IIpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHui OT
TOYKH J10 IUNIOCKOCTH

59 [IpaBuibHbIE MHOTOTpaHHUKH. PacyéT paccTosiHuii o1
TOYKHU J0 ITNIOCKOCTH

60 CriocoObl OIYCTUTh NEPIEHANKYISAPbI: CAMMETPUS, CABUT
TOYKH 10 MapaJJIeIbHONU MPSIMOM

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE
paccTosHu

& KonTponbnas pabota "B3aumHoe pacmnonoxeHue NpsMbIx
Y IUIOCKOCTEH B MpocTpaHCcTBE"
[ToBTOpEHME: Yroa MEeXAy NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65 I'eomeTprueckue METOBI BEIUNCICHUS YTIIa MEXKY
MPSIMBIMU B MHOTOTPaHHHUKAX

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX YIJIOB
IBYTPAHHOI'O yIJIa

67 [TepnenaukynsapHsle I0cKOCTH. CBOMCTBA B3aUMHO
MEPIEeHIUKYJISAPHBIX TIOCKOCTEN
[Ipu3Hak nepneHMKyIIpHOCTH IIJIOCKOCTEN; TEOpEMA O

68 MpsIMOM TIEpeceueHus IByX MIOCKOCTEN
MEPIEeHIUKYJIAPHBIX TPEThEHN TIOCKOCTH

69 [IpsiMoyronbHBIN Mapasuienenune; Kyo; u3MepeHus,




CBOMCTBa IMPpAMOYTOJIBHOI'O IapaJuICICIIUIICaa

Teopema o auaroHanu NPSIMOYTOJILHOTO TTAPaJUICIICITHIICAa

70 U CJIEICTBUE U3 HEE

71 CrepeoMeTpuuecKre U NPUKIIAJHbIE 33Ja41, CBA3AHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM IIPSIMBIX U INIOCKOCTU

7 IToBTOpEHME: CKpEIMBAIOLIUECS NIPSAMBIE, TapAJUICIbHbIE
IJIOCKOCTH B CTAaHJAPTHBIX MHOTOTPaHHUKAX
[Tapa napaienbHbIX IUIOCKOCTEH Ha CKPEIIMBAIOIINXCS

73 IIPSIMBIX, PACCTOSIHUE MEXy CKPELIMBAIOLIMMHUCS
IPSIMBIMHU B IIPOCTBIX CUTyaLUAX

74 PaccrosiHre OT TOUKH /10 IJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 0 IIJIOCKOCTH

75 Brruncnenue pacCTOSHUN MEXIY CKPEIUBAIOIMMUCS
IPSIMBIMU C IIOMOILBIO NEPIEHAUKYIISIPHON TNIOCKOCTH
TpéxrpanHslii yroj, HEpaBEHCTBA JJIs TPEXTPAaHHBIX YIJIOB.

76 Teopema IIudaropa, TeopeMbl KOCUHYCOB U CHHYCOB JIJIs
TPEXTPAHHOTO yIia

77 DneMeHThI ChEePUIECKON TeOMETPHUH: T€0Ie3MUECKIE
JUHUY Ha 3emiie

78 KonrtponbHast pabota "Yrisl 1 paccTostHUS"

79 CucremaTtu3zanus 3HaHuN "MHOTrOrpaHHUK U €T0
JJIEMEHTHI"

80 [Inpamna. Buael nupamun. [IpaBunpHas nupamuia

31 IIpusma. IIpsamas u HaknoHHas npusmel. [IpaBuibHas
pu3Ma

20 [IpssMoit napannenenunen, NpsMOyroJIbHbIA
napajuiefnenumnesa, Kyo

83 Brinyxiible MHOrorpanHuku. Teopema Oitniepa




24 Brinykibsie MHOTOrpanHuKd. TeopeMa Diiepa. 1
[IpaBuiIbHBIE U MOTYIPABHILHBIC MHOTOTPAaHHUKA
85 Kontponbnas padota "MHororpaHHuku" 1
86 [TonsiTHe BEKTOpa HA IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMmma BEKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napamnenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Pasnoxxenue BeKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE |
JeKAIUX B OAHON TNIOCKOCTH
92 CkansipHOoe Mpou3BeICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMU B IIPOCTPAHCTBE 1
94 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
95 [Ipocreitmume 3agauu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1
99 O060011eHre U cUcTeMaTU3alys 3HaHUN 1
100 HToroBasi KOHTpOJIbHAsA paboTa 1
101 Hrorosas koHTpOIbHAs paboTa 1
102 O06o0061IeHre U crucTeMaTu3alys 3HaHu! 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
uudposbie
Nen/m  Tema ypoka Kourpoubnbie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
] [ToBTOpenue temsl "KoopauHatsl BEKTOpa Ha |
IJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Temsl "CKalsipHOE TPOU3BEACHUE |
BEKTOPOB"
3 IToBTOpEeHME TeMbl "BbluncaeHUE yIiia MEXIY 1
BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHeHHE NPAMOM, TPOXOAIIEH |
yepe3 ABE TOUKH"
5 YpaBHEHME IIIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMaJlb, YPaBHEHHE |
IUIOCKOCTH B OTPE3Kax
7 BektopHoe npousBeneHne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JInHeliHbIE HEPABEHCTBA, JIMHEWNHOE |
IPOrpaMMUPOBAHNE
10 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexay I
IPSIMBIMU B MHOTOTpaHHHUKaX
11 AHaJIUTHYECKHE METO/IBI pacuéTa yriia Mexay |
IUIOCKOCTSIMU B MHOT'OTPaHHUKAaxX
12 dopmyna pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B 1




KOOpAuHATax

HaxoxaeHnne paccTostHui OT TOYKHU 0 TUIOCKOCTH B

13 Kyoe

14 Haxoxaenne paccTostHui OT TOYKHU 0 TJIOCKOCTH B
IIPaBUJIILHON IIUPAMUJIC

15 KoHnTtponbHas pabota "AHamuTuyeckas reomeTpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHHIE
MHOTOI'PAaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIE/IOB

18 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIC TIOCKOCTH,
MepeCceUeHUs IPSIMBIX U TIOCKOCTEN

19 [TapannenbHble psAMbIE U IIOCKOCTH: MapaielbHbIe
CeUYeHUs

20 [TapannenbHble NpsMbIe U MIIIOCKOCTH: PACUET
OTHOLLEHUN

)1 [TapamienbHbIe TPSIMBIE U TFTIOCKOCTH: YTIIBI MEXKITY
CKPELIUBAIOIINMUCS TPSIMbIMU
[TepnienquKymsipHBIEC IPSIMBIE U TUIOCKOCTH

22 CTaHJapTHBIC TTAPhI MEPIIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHUU MHOTOTPAHHUKOB

23 [lepnenauKymnsipHbIE TPSIMBIE U TNIOCKOCTHU: TEOPEMA O
TpEX MEePICHINKYIsIpax

24 [lepnienquKysipHBIE MIPSMBIE U TIIOCKOCTHU:
BBIYHCIICHHS] IJTMH B MHOTOTPaHHUKAX

)5 [ToBTOpEeHME: MO MHOTOYTOJILHUKOB, (hOPMYJIIbI
JUTS TUTOTIA/IeH, cooOpaxeHus moa00us

26 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYITBI

JUTSL TITOMA/ICH, COOOpaxeHHsI TOA00Hs




[ToBTOpEeHME: IO MHOTOYTOJIbHUKOB, (hOPMYJIbI

27 JUTSI TITOMA/ICH, COOOpaKeHHMsI ITOA00MS
[Tnomanu ceyeHnit MHOTOTPaAaHHUKOB: TIOIIA TN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKEHUS
nmonoous
Inomany ceyeHnii MHOrOTPaHHUKOB: IUIOMAIN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpakeHUS
monoous

30 KonTtponsHast padora "[loBTOpeHHE: MHOTOTpaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

31 O61éM Tena. O0beM MPSIMOYTOIBHOTO
napasuieNenumnena

1 3amaun 00 yaBOCHMHU Ky0a, 0 KBaapaType Kyoa; o
TPUCEKIUH yIiia

13 CrepeoMeTpuueckre 3aauu, CBA3aHHbIE C 00bEMOM
IPsIMOYTOJIBHOTO Tapajuiesenumnena

34 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C BBIYMCICHUEM
00BEMa MPSIMOYTOIBLHOTO MapaljieNenuneaa

35 O0BEM IPSAMOI TPU3MBI

36 CrepeomeTpuyuecKue 3aJ1auu, CBI3aHHbIE C
BBIYHCIICHUEM 00BEMOB TIPSIMOM MPU3MBI

37 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSAMOit
MIPU3MBI

33 Brruucnenue 00EMOB TEJ C TOMOIIBIO ONPEIETEHHOTO
uHTerpana. O6bEM HaAKJIOHHOM MPU3MBI

39 Brrurcnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPENEIEHHOTO
uHTerpana. O6bEM MUpaMuIbI

40 dopmyna 00béma nupamuabl. OTHOIIEHHE 00HEMOB




MpamMu;] ¢ OOIIMM YIJIOM

®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB

H nUpaMujl ¢ OOLUM YTIOM

42 CrepeoMeTpuuecKue 3a1a4l, CBA3aHHbIE C 00bEMaMU
HAKJIOHHOM NPU3MBI

43 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
IIUPAMHUIBI

44 [Tpuxnagneie 3agaun o reme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBbI

45 [Tpuxnagneie 3agaun o teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenne 00bEMOB. BeruncieHue paccTossHus 10
IUIOCKOCTH

47 KonTtponsnast padora "O6béM MHOTOrpaHHHUKa"

43 [{wimHapuyecKas MOBEPXHOCTh, 00pa3yroLIye
LWJIMHIPUYECKON TOBEPXHOCTH

49 Humuuap. [psamon xpyroson nunuaap. Ilnomans
MIOBEPXHOCTH LIWJINHIPA

50 Konnueckast moBepXHOCTh, 00pa3yroiine KOHUIeCKOM
noBepxHocTu. Konyc

51 CeueHnne KoHycCa IJIOCKOCTBIO, AapaJIEIbHON
IIJIOCKOCTH OCHOBAHHUS

57 VYceuénnslii konyc. M300paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM
MTOBEPXHOCTH KOHYCa

54 [Tnomaaps 60KOBOY MOBEPXHOCTHU U MOJTHON

IMMOBCPXHOCTHU KOHYCaA




CTCpGOMeTpI/I‘ICCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

3 BBIUMCJIEHHE, IOCTPOCHUEM CEUEHUIN LIMIMH]IpA, KOHYyCca

56 CrepeomeTpHuuecKHe 3aJauu Ha JOKa3aTelbCTBO U
BBIUHUCIICHHE, IOCTPOCHUEM CEUEHUH LIMIIMH/Ipa, KOHyca

57 [IpukitagHble 3aa4n, CBSI3aHHbIE C LIWIMHIPOM

58 [Ipuknagnbie 3a1a4u, CBSI3aHHBIE C [IUIMHIPOM

59 Cdepa u map

60 [Tepeceuenue cdepsl U mapa ¢ miockocTbro. Kacanue
mapa u cdepsl INIOCKOCThI0. By u n3obpaxenue mapa

61 [Tepeceuenue cdeprl u mapa ¢ WIOCKOCcThI0. Kacanue
mapa u cdepsl IIOCKOCThI0. Bua u n3obpaxenue mapa

62 VYpasuaenue chepsl. [Ltomans chepsl u e€ gacrei

63 Cummetpus cdepsl 1 mapa
CrepeoMeTpHuuecKye 3aJaul Ha J0Ka3aTeIbCTBO U

64 BBIUHUCIICHHE, CBSI3aHHBIE CO chepoit 1 mapom,
MOCTPOECHUEM UX CEYEHUM MIOCKOCTHIO
CrepeoMeTpHrueckre 3ajaui Ha J0Ka3aTebCTBO U

65 BBIUMCJIEHHE, CBA3aHHBIE CO CPEPOi U 11apoM,
MOCTPOECHUEM UX CEYEHUH MIO0CKOCTHIO

66 [TpuknanHble 3a7a4u, CBA3aHHbIE CO CHEPOil U Mmapom

67 [ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH, BBIYMCICHUS
B OKPYXKHOCTH, CTaHJapTHBIE 10A00MS

68 Paznuunbie KOMOWHAIMY TEJ BpaIIeHUs U
MHOTOTPaHHHKOB

69 3anauu no reme "Tena ¥ MOBEPXHOCTH BpalleHUs"

70 3anauu o teme "Tena u MOBEpXHOCTH BpalieHus"

71 KonTtponbHas padota "Tena 1 moBepXHOCTH BpaleHus"




72

73

O0BeM muuHapa. Teopema 06 00bEME MPSIMOTO
UIHH]IpA

Beruucnenre 00EMOB Tell C MOMOIIBIO OTPEICIEHHOTO
uHTerpana. O0bEM KoHyca

74

75

76

[Tnomraau 60KOBOY U MOTHON TOBEPXHOCTH KOHYCA
CrepeoMeTpHUuecKUe 3aJa4l, CBSI3aHHbIC C
BBIUKCJICHHEM 00BEMOB IIMIIMHpPA, KOHYCa
[Ipuknanueie 3anauu no Teme "OOBEMBI U MIOLIAAU
MoBEepXHOCTEM Ten"

77

O0nEM mapa u mapoBoro cekropa. Teopema 06 00bEMe
mrapa. [lnomanp chepsr. CrepeomMeTpruecKue 3a1auu,
CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB TIapa, MapoBOTO
CerMEHTa U IMApOBOr0 CEKTOpa

78

79

80

81

[Tpuknagueie 3agaun 1o Teme "OO0bEMEBI TEN",
CBsI3aHHbIE C 00BEMOM I1apa U IUIOLIA/IBbIO CPEPHI.
COOTHOIIEHHS] MKy TUIOIIAISIMU TTIOBEPXHOCTEN U
00BEMaMHU TTOIOOHEIX TEIT

[TonoGHble Tena B mpocTpaHcTBe. M3MeHeHne 06béma
npu nogooun. CtepeoMeTpuyecKre 3aJauu, CBSI3aHHbIe
C BBIYHCIIEHHEM OOBEMOB TEI U ILIONIAAEH
IIOBEPXHOCTEN

KonrtponbHas padora "[1nommany mnoBepXxHOCTH U
00BEMBI KpyTJIbIX Ten"

JBmwxenus mpoctpancTBa. OtoOpakenus. J[BrkeHus
paBeHcTBO (uryp. Oburre cBoiicTBa IBHKEHUN

82

Buas! nBrkeHNi: mapamieabHbId IEPEHOC,
LEHTpaJIbHAasi CAMMETPHS, 3€pKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IPSIMOi




83
84

[IpeobpazoBanus momodus. [Ipsmas u cdepa Ditnepa

reOMeTpI/I‘-IeCKI/Ie 3aa4u Ha MPUMCHCHHUEC NBUXKCHU A

85

86

87

KoHntpoinbhas padota "BekTopsl B mpocTpaHcTse”

O6o06matomee moBTopeHue 11 MoHATHI 1 METOZI0B
Kypca reomerpuu 10-11 knaccoB, cucremaTuzanus
3HaHui: "[lapannenbHOCTh NPSIMBIX U MJIOCKOCTEHN B
npocTtpaHcTse"

O6o6maromee nopropenue 11 MoHSITHI U METOOB

Kypca reomerpun 10—11 kaccos, cucremaTuzanus
3HaHuil: "BekTopsl B mpocTpancTre"

88

O6o6mraromee nopropenue 11 MOHITHIA U METOIOB
Kypca reomerpun 10—11 kiaccoB, cucremaTu3anus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

&9

90

91

92

O6o06matomee moBTopeHue 11 MOHATHI 1 METOZ0B
Kypca reomerpuu 10—11 kmaccoB, cucremaTu3anms
3HaHui: "OO6beM MHOTOTpaHHUKA"

O6o6maromiee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpun 10—11 knacco, cucremaTu3anus
3HaHui: "OO6beM MHOrorpaHHuka"

O6o6maromiee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpun 10—11 knaccos, cucremaTuzanus
3HaHuil: "Il1omaay noBepXHOCTH U 00BEMBI KPYTJIIBIX

TCII

O6o06matomee moBTopeHue 11 moHSITHIT 1 METOZIOB
Kypca reomerpun 10—11 knaccos, cucremaTuzanus
3HaHui: "Ilnomanan noBepxXHOCTH U 00BEMBI KPYTJIIBIX

TCII

93

HtoroBast koHTpoJibHAs paboTa




94 Htorosast kKoHTpoJIbHAs paboTa

95 [ToBTOpEeHUE, 0000IIEHNE U CHCTEMAaTH3aIUsl 3HAHUI

Hcropust pa3BUTHS CTEPEOMETPHU KaK HAYKH U €€ pOJIb
96 B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHM

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKH U €€ poJib
97 B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib
98 B Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOT U

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€ poib
99 B Pa3BUTUU COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€ poib
100 B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHIA

Hcropust pa3BUTHSA CTEPEOMETPUN KaK HAYKU U €€ poib
101 B Pa3BUTHHU COBPEMEHHBIX HHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHSA CTEPEOMETPUN KaK HAYKU U €€ poib
102 B Pa3BUTHHU COBPEMEHHBIX HH)KECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, PAMasi, INIOCKOCTb
79 [IpumeHsaTh aKCHOMBI CTEPEOMETPUM M CIEICTBUS U3 HUX NPU pEIICHUU
’ reOMETPUYECKHX 33124
73 OnepupoBaTb MNOHATHAMM: MApaUICIBHOCT W MEPHEHAMKYIAPHOCTHh
’ IPSIMBIX U IIJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJIOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAHHBIM yroJl, TpaHU JBYI'PAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTb NOHATHAMU: MHOTOIPDAHHUK, BBINYKJIBIA W HEBBITYKJIBII
’ MHOT'OTPaHHMK, 2JIEMEHTHI MHOTOTPAHHUKA, TPABUIIBHBII MHOTOTPAaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHUbl MHOTOIPaHHHMKOB (IMpamMHaa, HpU3Ma,
’ OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
Knaccupunupoare  MHOTOIpaHHUKM,  BbIOMpasl ~ OCHOBaHUS IS
7.8 KJIacCU(pUKaUU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKH, [TPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE ¥ HAKJIOHHBIE IPU3MBI, NTapaJijiesIeuIeabl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh MPUHIUIIBI IOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCTIOJIb3Ys
' METOJI CJIC/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJI€JOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIM alNrOpUTMaM, MPHUMEHSsI HM3BECTHbIE aHAJIMTUYECKHE METOIbl IpHU
7.12 pELIEHUM  CTAHJAPTHBIX MaTEMaTHMYECKUX 3a4a4 Ha  BBIYUCIICHUE
paccToOsSsHUN MEXIy ABYMsS TOYKAMHU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS IPIMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIM aIrOpUTMaM, IPUMEHsSI WM3BECTHBIC AHAIUTHYECKHE METOABI IIpU

pelIeHNU CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7jau Ha BBIYHUCICHHE YIJIOB
MEXYy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MEXY INIOCKOCTSIMHU, JBYTPaHHBIX yIJI0OB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOUICHUS MEXKIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHUAMHU: CHMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpHI
W3Bnekath, mnpeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HH(POpPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pACyHKax
[IpumensTe reomerpuyeckne (aKThl Ui PELMICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEIIIOJIAraIUX HECKOIbKO IIAaroB pEUICHUs, €CIA YCIOBHUS
NpUMEHEHHS 33JJaHbl B SBHOH Qopme
718 [TpumeHaTs nmpoOCTEHIIME NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4
719 [TpuBOIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE
[IpumeHsTh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHBIC
CUTYyalluu U NMPUMEHATh U3yUCHHbIC TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallul Ha S3bIKE TE€OMETPUH, MCCIEAOBATH IMOCTPOCHHBIE MOJEIH C
UCIMOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTU4YEeCKHE  3a7add,  CBA3aHHbBIE C  HAXOXJICHHUEM
TEOMETPUYECKHUX BEIUUUH
11 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh HOHATHAMU: IMIUHJIPUYECKass MOBEPXHOCTh, 0Opa3yrolue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunumpoBaTs B3auMHOE pacnoyiokeHne chepbl U INIOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIAapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbuncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPUYECKUX TEJ C IPUMEHEHUEM (popmy

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIMCaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TUIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalIeHUs

W3Bnekarb, HWHTEPHPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumeHsTh reomMeTpuueckue (axKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aa4, MPEANoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMOMHATE OEMCTBUS CIOXKEHHsS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BGKTOpa Ha 4YuCIiIo, O6T)$[CH$[TI), KaKNUMH CBOﬁCTBaMH OHUA
o0JrazaroT

HpI/IMeHHTB IMPaBUJIO MMapaJuICJICITUIICAa IMTPHU CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOpAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTODP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAUHAT
Pemarp mpocreiiiime reomeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METOJa

6.20

Pemate 3amauM Ha [0Ka3aTEJLCTBO MAaTEMaTHYECKHX OTHOIICHUH U
HaXOXX/ICHWE TEeOMETPHYECKUX BEIWYMH IO 00pa3laM WIN aJrOpUTMaM,
MPUMEHSIST ~ W3BECTHBIE  METOABI  TNPU  PEHICHWH  CTaHJApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME IMPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3aa4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MoNydeHHbIe 3HAHMS HA MpaKTHKE: aHAJIM3HPOBaTh pealbHbIE




CUTYyallUM Y MPUMEHITh U3YUYCHHBIC MTOHATHUSA B MPOIIECCE MOUCKA PELICHUs
MaTeMaTH4ecKu cHOopMyIUPOBAHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyallud Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHUEM
r€OMETPUUYECKHUX BEJTMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['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: NapaJIebHbIE NPSIMbIE B IPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBeE. [lapamenbHOCTh MIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajUIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHUN

HepHeHI[I/IKYHﬂpHOCTI) prlMOfI N IUIOCKOCTU: MNEPHCHAUKYIAPHBIC IMIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajljIebHbIE U MEPIEHIUKYISPHBIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH NMPAMON U IUIOCKOCTH, TEOpEMa O MPsIMOMl MepHEeHIUKYISIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUsS PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MIIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenurmes, NpsIMOYTOJIbHBIN Mapajjienenunesa u
ero cporcrtBa. [Iupammnaa: n-yroyipHas NUpaMuaa, TPAHM W OCHOBAHHWE IMHPAMUBI,
OOKOBas M TOJIHAS MOBEPXHOCTh MUPAMHU[BI, MpPaBUIbHAS U YCEUEHHAs MUpaMHJA.
OnemMeHTbl Npu3Mbl M nupamuzabl. [IpaBuibHBIE MHOTOIpDaHHUKHU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
NpaBUJIbHASA TPEYrojbHAs MUpaMKJa U MPAaBUIIBHBINA TeTpasap, kyo. Ilpeacrasnenue o
IIPABWIBHBIX MHOTOIpDaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, Mapajulelenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

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




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMOi mpu3Mebl. [Inomaas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJAM YCEUYEHHOM MHPAMMJIBIL.
[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 COAEPKAHUS
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 KOHUYECKOW MOBEPXHOCTH, 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, IUIOMAab NOBEpXHOCTU ceprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

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

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6uslie Tena B mpoctpancTBe. COOTHOLIEHUS MEX/1y TUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX TeJ

Ceuenust mwinHApa (MapajuielbHO M TEPHeHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B mnpocTpaHCTBE. CII0)KEHHE U BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmMoyronbHas cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreitimne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 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 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3a7ady;
yMeHue QGOopMyIUpPOBaTh U ONEPUPOBATh MOHATHUAMHU: OIpPEIEICHUE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKYU; MPUMEHATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
IMPOBOAUTDL AOKA3aTCIIBHBIC pACCYXXACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajibHbIX MPOUECCOB U SIBJIEHUUN U Inpu p€IICHUU 3aaa4, B TOM
quclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIIO, ILIEI0E YHUCIIO,
CTETIEeHb C IIeTIbIM MOKa3aTeNeM, KOpeHb HAaTypajJbHON CTENEeHHU, CTENEHb C
paIMOHATIFHBIM TTOKA3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM MOKa3aTesIeM,
JorapupM YHuCla, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeUTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™ EBkimma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; yMEHHE BBIIOJIHATH BHIYMCIICHHE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-
pAalMOHANBHBIX ~ BBIP@KEHHWH; yMEHHE  ONEpPUPOBaTh  MOHATHSIMU:

nocCiaeca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaSI mnporpeccust, reoMETpuICCKad




mporpeccusi, OECKOHEYHO YOBIBalomas TreoOMETpUUYecKas IPOTPECCHs;
YMEHHUE 3a/1aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE€ C TMOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTh apU(DPMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuma 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenue ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalXOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC pCIIATb YPABHCHUA,
HEpPaBCHCTBA W CUCTEMBI C IIOMOMIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; MPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTEMAaTHUYCCKHX

3a/la4q 1 3aa4 U3 pa3JINIHbIX oOacreit HAaYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢GyHKIMHU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢bu3nyecKkuil CMBICII MPOU3BOAHOM, TNEpBOOOpa3Has, ONpeIeTIEHHbII
UHTETpal; YMEHHME HaXOAWUTh ACHUMITOTHI Tpaduka (GYHKIUH; yMEHHE
BBIUMCISATH  NPOM3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIelOoBaHUA (YHKLHH,
HaXOJUTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWJIECHOB C HCIIOJIb30BAHMEM arllapara MaTeMaTHYecKOro
aHauu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHs HAaWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMHUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga;, HNpUBOAUTL HNPUMEPbBI MATCMATHUYCCKOrO MOACIMPOBAHUA C

noMoIkio aAuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, oOpaTHAs (yHKLN,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIuS,
pauvoHanmbHass (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
GyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMNOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIONIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHuH 33j1a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKku (YHKUMH U pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4y C MapaMeTpamMH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTH MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/laud pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB M
yCIIyT, HAJIOTH, 3a/a4d M3 00JACTH yNpaBJIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BaHHMEM  ammapara  aireopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3ybTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUYEHUs], pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallnIO, MPEACTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTpaXKaIOIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBI0 TabaWIl W JAuWarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE IaHHbIE, B TOM YHCJIE C IpPUMEHEHHEM TrpaduyecKux
METO/0B U IEKTPOHHBIX CPEICTB; rpadMuecKn MCCIe0BaTh COBMECTHbIE

HaOJI0IEHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

coObITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHUS; YMEHHUE BBIUYUCIATH




BEPOSITHOCTh C HCIOJb30BAaHHEM Tpa@UIECKHX METOJ0B; HPUMEHSITH
GOpMyIBI  CIOKECHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BENWYMHBI, (QYHKIUW  pacHpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN Il PEIICHUs 3a71ay;
3HAKOMCTBO C IOHSATHUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI;, YMEHUE TPUBOJUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, NEPECTAHOBKA, YHCIO COYCTAHMHU,
YUCII0  TEPecTaHOBOK; OwHOM  HpIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICNbh U

UHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh  IMOHATUAMM: TOYKa, MpsMas, IUJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUHN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXAy IPIMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSHHE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaThb IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3aa4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0O, mapajienenurnes, OpuU3Ma, NOHpamMuia, (Urypa U TOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, MPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
IOPSAMOYTOJIBHOTO MapajuleenuIeaa, HUpaMHUabl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa IOBEPXHOCTH, CEYEHMsS KOHYCa M IWIMHIPA,

napauiCiIbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IILIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHyCa; YMEHHE CTPOUTbh CEueHHUe
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO NEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh onpeAeacHus u3y4aeMbIx (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M IMpPH3HAKaX T'€OMETPHUUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukanuioo Guryp Imo
Pa3NMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh HOHATHUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MO0A00UsS, MOAO00HBIE (GUTYPBI; YMEHUE
pacmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPHI, B TOM YHCJIEC B TMPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh N'€OMETPUICCKHE OTHOLICHUS TIPH
pelICHUH 3a/iad; HaXOJWTh T'COMETPHYCCKHE BEIUYHMHBI (JTMHA, YTOJI,
II0Iaab, 00BEM) NIPU PEIICHUU 33/1a4 U3 JIPYTUX YYEOHBIX MMPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(ImMHA, Yroi, IUIOMaAh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCIOIb3YS
W3YYCHHBIC (OPMYIBI MU METOABI, B TOM YHCIE: IUIONAb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOoHaab cdepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO  TapaUIeNIeUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,I[O6HBIX (1)I/Il“yp

12
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YMeHnue ONCpHUPOBATH NOHATUAMU: MIPAMOYT'OJIbHASA CHUCTEMaAa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,I[HHElTHLIfI METO

AJI pEHICHUA rCOMCTPHUYICCKUX 3ada4 U 3aJia4 JpYyTUxX y’—Ie6HBIX opeaAMETOB

YMenue BBI6I/IpaTL MOAXOAAIIMNA METO s peuiCeHud 3a/la4i,; IOHUMAaHNC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPHUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u ﬂBHeHHfI; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IPUMEPLI MATEMATUYCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMAaTHUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' 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 uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa 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 HppauroHanbHble ypaBHEHHS
2.3 Tpuronomerpudeckue ypaBHeHHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia CucTeMbI JTHHERHBIX ypaBHEHHUH. OnpeIeuTelh MaTPHUIIBI
3 DOyHKINUH U TpaPUKH




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

> ¢ynkunu. YétHeie n HeuéTHbIe QyHKIMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHas (QyHKLUMSA C HaTypajlbHbIM M LEdbIM Ioka3zaTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcuMmMnToTel rpadukoB ¢Qyaknumit. CpoiicTBa  (HyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonnas Gpynkuuu. [Ipon3BoaHble 31eMEHTAPHBIX (QYHKLINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
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




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

YMK: I'eometpust. 10-11.aranacsn JI.C. u ap. 6a30BbIi U yTIITyOJIeHHBIN

YPOBHHU.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 229723484149701461558283897186772312471353484446
Bnageney MorwneHckux TaTbAHa AnekcaHpoBHa
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