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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe TpU HM3YyYCHUU OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
COCTaBJIsIOLIEH MpeaMeTHOM oOnactu «MaremaTuka U MHGOpMaTHKa» yepe3 obecredyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/la4yaMH Kypca FeOMEeTpHUU Ha YIIIyOJIEHHOM YpOBHE, PacIlUpPSIOIINMHU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reéOMeTpHUH;

(opMupoBaHHE YMEHMsI BJIAZIETh OCHOBHBIMM MOHATUSAMH O IMPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPALIEHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEIIH;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIAJETh METOJAAMHU J0Ka3aTeIbCTB U AJITOPUTMOB pELICHHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM aKCUOMATHUKU B IIPOBEICHUM JETYKTUBHBIX PACCYXICHHIA;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (QYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHM: YMEHHS
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJICIMPOBAHUS pEANbHBIX CHUTYallUHd, HCCIe0BaHUS
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Knaccax sBisoTcs: «lIpsMble M IUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BEKTOpBI U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBI)KEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OpMHpOBaHHME JIOTHYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
denepanbHO paboveld MPOrpamMMbl, pacTpeeIEHHBIM M0 T0J1aM O00y4YeHHUs, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIyI0 CHUCTEMY TI'€OMETPHUYECKHX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3lath ycioBHA I quddepeHnuanun  0O0ydeHHs, MOCTPOSHHS] WHIWBUIYaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYarOIUXCS K MPOJOKEHUIO M3yYEHUs MaTeMaTUKH ¢ y4ETOM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Hezento), B 11 kiracce — 102 gaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
cKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHbIE MpPSMbIE B MPOCTPAHCTBE, MAapaJlIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy HpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IJIOCKOCTH,
CBOICTBa NapaJuleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[leprieHqUKYISIPHOCTh  TPSMONM ¥ TJIOCKOCTH:  TEPIEHAUKYJISPHBIE TMpsSMbIE B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYIISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHAUKYJIAPHON
miockocTu. OpTOroHanbHOE NMpOeKTUpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYriasl B IPOCTPaHCTBE: YroJl MEXIY NPSAMOM U IJIOCKOCTHIO, IBYTPAHHBIN YroJ1, TUHEUHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Buzabl MHOrorpaHHMKOB, pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: nN-yronapHas mpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparyaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpancTBennas teopema Iludaropa. [Iupammma: n-
yroJibHasi MTUpaMua, MpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
MpaMuia, MpaBuibHasl TPEYroiabHas MUpaMKIa U MPaBHIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCASP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpusMbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTHU
MpaBUIILHOM TUpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUIIbHBIX MIPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U MPOTUBOIOJIOXHO HAMPABICHHbIE BEKTOpbI. PaBeHCTBO



BEKTOPOB. JIeHMCTBUS C BEKTOpPAMH: CJIOXEHHE U BBIUMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpé€x BekTOpoB. [IpaBuno mnapaenenunena. Teopema O pPa3IOKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
MEXy BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsaTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKaX
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaumHoe pacnonoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M306paxenune Ten BpallleHUs Ha MiockocTu. Pa3BépTka uuinHapa u konyca. CummeTpust
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactBus w3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 kKonyca. O6bEM 11apa U MapoBOro CErMEHTA.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCAHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO chepsl, chepbl, BIUCAHHOU B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHUS.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomanas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoGpazoBanue mnomobus, romoTeTus. PemieHuwe 3amad Ha IUIOCKOCTH C HCIOJIB30BAHHEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHMH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHHS LWIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapajuielbHble OCHOBAaHUIO H
MPOXOJIAINE Yepe3 BEpUIMHY), CEYCHHs Ilapa, METOJbl MOCTPOCHUS CEUYECHUI: METOJ CIIEJOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/I IEPEHOCA CEKYILEN IITIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepanny HaJ BEKTOpaMu. BEeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOXKEHHUA. l[IpsMoyronpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkeHus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABWXEHUU. Buabl JBWKEHMI: MapauiedbHbI MEPEHOC, LEHTPaJbHAs CUMMETPUS,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsMoil. [IpeobpazoBanus nogodus. [Ipsmas u cdepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHHb) HA YPOBHE CPEIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MIMU  OOYyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUNMCKOMN IPa’kJaHCKOM MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JIPYrUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME!

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTHYecKoe BOCIIUTAHUE:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHHUE MPHU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOM J€ATEIbHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOP Oyaymied mnpodeccur U pearu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HaIllPaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3a1ad B 00JacTU OKpYXAloIIel cpefpl, MIaHUpOBaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MPAaKTUKH, MOHWMAHHE MaTeMaTHYeCKOW HayKu Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IIPOCKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBISBJSITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TMOHATUAMH, (QOPMYTUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIPUHUMATh, (OPMYIHPOBATh W TPEOOPa3OBBIBATH CYKJICHUS: YTBEPAUTEIbHBIE U
OTpHUIIaTENbHbIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JMAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO ~ CIJITAHUPOBAHHBIN  SKCIIEPUMEHT, HCCIEAOBaHHE IIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTU4ecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIeI0OBaHUs, OLIECHUBATh JOCTOBEPHOCTh MOJIYYCHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH IeUIIUTHI UHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX A7l OTBETA HA BOMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PA3MYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PahuIecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX W IMHMCBbMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 0OCYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBATh HJACH, HAILICJIICHHBIC Ha IMOMCK PCUHICHHA, COIMOCTABJIATH CBOH
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpeACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HMCCICIOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3ajad MpEe3eHTaluu U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX IPOLECCOB, MX PE3YJIbTaTOB, BIAJeThb CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEABUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4Md, BHOCHUTh
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJAEHHBIX OLUIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUSI WU HEIOCTHXKEHHs] pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BATh MIPEUMYIIECTBA KOMAHIHOM M MHIUBUAYaIbHONH pabOThI IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloOThl, pacmpeneniarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
IpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKHX JIFOCH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpPUTEpHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUSI.



HNPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kjacca oOydaronuiicss HayIuTCs:

CBOOOJHO OTIEPUPOBATH OCHOBHBIMHU TIOHSATHUSMHU CTEPEOMETPHUU TP PEIICHUU 3a/1a4 U
MIPOBEJCHUU MaTEMATUYECKUX PACCYKICHHIA;

MPUMEHAITh aKCHOMBI CTEPEOMETPHHM U CIEACTBHS W3 HHUX TMPU PEHICHUU
r€OMETPUUECKUX 33/1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHSATHIMH, CBSA3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEKIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKTY TTPSIMOU U TUIOCKOCTBIO;

CBOOOHO OTIEPUPOBATH TIOHATHSMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH;

cBOOOJTHO pAacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (MpH3Ma, MUpPaMUJA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BEIOUpAsi OCHOBAHUS JUIsI KIIaCCU(PUKAIINH,
CBOOOJHO ONEPHUPOBATH TIOHATUSMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MApaJUIeNIbHOE, LIEHTPAJIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
TUTOCKOCTD, BBITIONHSATH N300paykeHus PUTYp Ha TIOCKOCTH;

CTPOUTH CEYCHHSI MHOTOT'PAHHHUKOB Pa3IMYHBIMHA METOJ/JaMH, BBITIOJNHATEH (BBIHOCHBIC)
IJIOCKAE YEePTEXKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (GUTYp: BHUJ CBEpPXy, COOKY,
CHH3Y;

BBIYMCIATh IUIOIIAAM [OBEPXHOCTEW MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
reOMETPUUECKUX TeJl C MpUMEHEHHEeM (popmyI;

CBOOOJHO OMNEPUPOBATh MOHATUSMU: CHUMMETPHUS B TMPOCTPAHCTBE, LEHTP, OChb U
IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (QUTYPHI;

CBOOOJHO OMEPHUPOBATHh MOHITHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOUICHHH M HaXOXICHHE
F€OMETPUYECKUX  BEJIMYUH, [PUMEHSS HW3BECTHbIE METOIbl MpPHU  pElICHUU
MaTeMaTHYeCKUX 3a7a4 MOBBIIIEHHOTO U BRICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH MPOCTEHIIINE MPOrPAMMHBIE CPEACTBA U ANIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aay;

W3BJICKATD, peoOpa3oBLIBATh u UHTEPIPETUPOBATD uHdopManuo 0
MIPOCTPAHCTBEHHBIX TE€OMETpUUYECKUX (UTypaX, MPEACTAaBICHHYIO Ha YepTexax u
PHUCYHKAX;

MPUMEHSITh TOJIydeHHbIE 3HAHUS HA TPAKTUKE: CPaBHUBATh W aHAJIH3UPOBATH
peallbHbIE CHUTYalluH, MPUMEHSTh W3YUEHHBIE MOHSATHS B MpOIEcCe MOMCKA PEIICHUS
MaTeMaTH4ecku COPMYTUPOBAHHON MPOOIEMbI, MOJAECTUPOBATh PEAbHBIE CUTYAIlUU
Ha S3BIKE TEOMETPUH, HCCIENOBAaTh TOCTPOCHHBIE MOJETH C HCIOJIb30BaHUEM
FeOMETPUUECKUX TMOHATHI W TeopeM, ammapata aiaredpbl, pemaTh MPaKTHYECKHe
3a/1a4d, CBSI3aHHBIE C HAXOXKJICHHUEM F€OMETPUUECKUX BEJINYMH;

MMETh TpeAcTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU KaK COCTaBHOMN
gacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



K konimy 11 kiacca oOyyaromuiicss HAyYUTCA:

cBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBI3aHHBIMH C IWJIMHAPHUYECKOM, KOHMUYECKOW U
cepruuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI TOJTyYCHHUS

ONEpUpPOBATh MOHATUSMHU, CBA3AHHBIMU C T€JIaMM BpALICHMS: LMIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tella BpameHust (IWIMHIP, KOHYC, cdepa U map) U 0OBSICHATH COCOOBI
IIOJIyYEHUS TEJl BpaIlleHNUS;

KJIaccu(UIMPOBATH B3AUMHOE PACIIOJIOKEHHE CHEephI U TNIOCKOCTH;

BBIYMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB W TeJl BpallleHUs, O00bEMBI U
IUIOLIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX Tell C
MIpUMEHEHHEM (POPMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AHHBIMH C KOMOWHALUMSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOT'PAaHHUK, BIHCAHHBIN B cpepy U ONUCAHHBIA OKOJIO chepsl,
cdepa, BUcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYHCIISATH COOTHOLIEHHSI MEXKIY IUIOLIAASIMHU TTOBEPXHOCTEN M 00bEMaMU MOJI0OOHBIX
TeI,

n300paxaTh H3ydaeMble (PUTYpBl, BBIMOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PUCYHKOB IMPOCTHIX 00BbEMHBIX (UTYp: BHU]Il CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJ BpalleHHUs;

W3BJIEKATh, UHTEPIPETUPOBATH u peoOpa3oBbIBaTh uHpopManuo 0
IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (Urypax, IpPEICTABICHHYI0 Ha 4YepTekax H
PHUCYHKaX;

cBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pelmaTb TE€OMETPUYECKHE 3aJayd Ha BBIYUCICHHME YIJIOB MEXIY HPSAMBIMH U
IUIOCKOCTSIMHU, BBIUHCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELICHUN;

CBOOOJIHO OIEPUPOBATH IMOHATUSAMH, CBA3aHHBIMU C JIBKEHMEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKEHUN;

BBITNIOJIHATE M300paK€HUsI MHOTOIPDAaHHUKOB M TEJ BPALIEHUS IpU Hapayljie]bHOM
IepeHoce, HEeHTPAIbHOH CUMMETPHH, 3€pPKaIbHOW CUMMETPHHM, IIPU MOBOPOTE BOKPYT
MPpSMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTh CEUYEHUs] MHOTOTPAaHHHMKOB M TeJ BpAllEHUS: CEYEHMsS LWIMHIpA
(mapajuienbHO U NMEPIEeHAUKYIIIPHO OCH), CeUeHUs KOHYyca (IapajiesibHble OCHOBAaHUIO
U TIPOXOJIAIINE Yepe3 BEPILINHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIIEJ0B, METOJ| BHYTPEHHEro
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIIEH MJIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuYecKue (akThl Ui pelIeHUs] CTEepPeOMETPUUYECKHX 3ajad,
IIPEIIOIATAIONINX HECKOJIBKO IIAarOB PEIICHHUs, €CIIM YCIOBUS NIPUMEHEHHS 3a/1aHbl B
SIBHOU U HEesIBHOU (hopMme;

pemary 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUIEHMM M HaxOXKICHHE
FE€OMETPUYECKUX BEJINYUH;



MIPUMEHSATH IPOTPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKUX 33/1a4;

IIPUMEHATh IOJYYEHHbIE 3HAHUS HA IIPAKTHKE: CpaBHMBAaTh, aHAIM3UPOBAaTh U
OLICHUBATh peajbHbIE CUTYALlUH, IPUMEHATh U3YUYECHHBIE [TOHATHS, TEOPEMBI, CBONCTBA
B IIpolecce IOMCKAa peIIeHHs] MaTeMaTu4ecku CcHOopMyIHMpOBAaHHON MPOOIEMBI,
MOJIENIUPOBATh PeajbHbIE CUTYAI[MH HA A3BbIKE F€OMETPHUH, UCCIIEI0BATh OCTPOECHHbBIE
MOJIENI C HCIIOJIb30BAHMEM I€OMETPUYECKUX MOHITUM M TEOpeM, ammapara ajireopsl,
pelaTh NpaKTH4YEeCKHUE 3a/1a4M, CBA3aHHbIE C HAXOKICHUEM I€OMETPUUECKUX BEIMUNH;
UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHs T€OMETPUU KAaK COCTaBHOMN
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue NpsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKyYIAPHOCTD MPSAMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHIE U CUCTEMaTH3aIH 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




10 kaacce
TemaTnueckoe NJIaHUPOBAHHE

LeneBble NpuOpPUTETHI:

1) rpaxnanckoe BocClIMTAHUE:

c(OPMUPOBAHHOCTh T'PAKIAHCKOM MO3MIMU OO0YYaroIllerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIeHAa POCCUICKOro oOIIecTBa,
MIPE/ICTaBICHHE O MaTeMaTUYeCKUX OCHOBaX (PYHKUMOHUPOBAHUS DPA3JIMYHBIX CTPYKTYp, SIBJIEHHH, MpOLELyp TIpa’kJaHCKOro o0IiecTBa
(BBIOOPBI, OIIPOCHI U IPYrO€), YMEHUE B3aUMOAEHCTBOBATh C COI[MAIbHBIMM UHCTUTYTaMHU B COOTBETCTBUM € UX (PYHKIUSMHU U HA3HAUECHHUEM;

2) naTpuoTHYecKOe BOCIIMTAHHUE:

c(OpPMUPOBAHHOCTh POCCUNCKON TpakJIaHCKOM HAEHTUYHOCTH, YBaXKEHHUS K MPOIIJIOMY M HACTOSIIEMY POCCHMCKONW MaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHHE K JOCTH)KEHHUSM POCCHICKUX MaTEeMaTHMKOB M POCCUHCKONW MaTeMaTH4eCKOM IIKOJIbI, HCHOJB30BAHUE 3THUX
JOCTHKEHHM B IPYTUX HayKaX, TEXHOJOTHUAX, cpepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

OCO3HAHME [yXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, C(HOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3THYECKOrO IIOBEJECHH,
CBSI3aHHOTO C IPAKTUYECKMM INPUMEHEHHEM JAOCTHKCHUU HAYKH M JEATCIBHOCTBIO YYEHOTO, OCO3HAHME JIMYHOIO BKIIAJa B IOCTPOCHUE
YCTOMYHMBOTO OYAYIIETo;

4) 3cTeTHYeCKOEe BOCIIMTaHME:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1a4, PELICHUH, pacCyKICHUH,
BOCIIPHMMYHUBOCTb K MATEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJOB HCKYCCTBaA;

5) pusnyeckoe BocnuTaHuE:

c(OPMHPOBAHHOCTb YMEHMSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B HHTEpEcax 3710pOBOro U 6e30macHoro oopasa KU3HU, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3JI0POBBIO (310pOBOE MUTaHME, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXa, peryisipHas (uznyeckas akKTUBHOCTB),
¢u3nUecKoe COBEPLUICHCTBOBAHUE TIPH 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHOM EATEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTb K TPYAY, OCO3HaAHHE HEHHOCTH TPYAOJII00MS, HHTEPEC K pa3IMYHbIM cepaM NpodeccHoHaNbHON e TeTbHOCTH, CBA3aHHBIM
C MaTeMaTUKOM M e€ MNPUIIOKEHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oynyuied mpodeccun M peaar30BbIBaTb COOCTBEHHBIE
KU3HEHHbIE IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTb K MaT€MaTHYECKOMY OOpa3oBaHMIO M €caMOOOpa30BaHUIO Ha MPOTSDKEHUM BCEH JKU3HM,
TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B PEIICHUH IPAKTHUUECKUX 3a7a4 MaTEMaTHUECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIINTAHHE:



c(hOPMUPOBAHHOCTH IKOJIOTHUECKON KYIbTYphI, TOHUMAHUE BIUSHUS COITUAIBHO-9KOHOMUYECKUX MPOIECCOB Ha COCTOSHHUE TPUPOTHOM
U COIMAIBHOM Cpelbl, OCO3HAHME IIOOATLHOTO XapaKTepa 3KOJOTUYECKUX MPOoOJIeM, OPUCHTANMS Ha MPUMEHCHHE MAaTeMaTHYCCKUX 3HAHHMA
JUTSL PEIICHHs 3a/1ay B 00JacCTH OKPYXKAIOIIEeH Cpe/ibl, TUITAHUPOBAHUE TOCTYIKOB M OIICHKHA MX BO3MOJKHBIX MOCIJIEICTBUM JIsI OKpPYKaromiei
Cpenbl;



Ne i/t

Tema ypoka

KoaudecTBo 4acoB

KonTpoJsbubie
Bcero P
padoTsI

IIpakTuye
CKHe
padoThbI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

1.09

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

5.09

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa H300paKeHHsI Ha PUCYHKE
TUTOCKOCTH, MTapauIeIbHBIX MPSMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

7.09

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKaroIuecs mpsimas ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

8.09

IlonsTHs: MEPECCKAOIHNECHA IIIIOCKOCTH,
InepeCCKarmurecs npsamas U MmiIOCKOCTb,
MOJIYIIPOCTPAHCTBO

12.09

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX O0BEKTOB

14.09

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

15.09

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC

19.09




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

21.09

10

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CriocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus PSMBIX U TIJIOCKOCTEH

22.09

11

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenne nepeceueHust
ITOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

26.09

12

N300paxkenue ceueHnit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YepPe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MOJIYYCHHBIX MJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

28.09

13

N3obpaxenne ceueHnit mupaMu b, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

29.09

14

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

3.10

15

Merton ciaenoB ajs MMOCTPOCHUSA Ce4YeHH I

5.10

16

Meton cie10B [UIsl TOCTPOEHUS CEUEHU.
CBolicTBa nepecedeHU MPSIMBIX U

6.10




IJIOCKOCTEN

17

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpolicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEMN

10.10

18

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MMOCTPOCHUS

12.10

19

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MTOCTPOCHUS

13.10

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha p&bpax. Cozmanue
BBIHOCHBIX YePTESKEH M 3aITHCh IIaroB
MTOCTPOCHHUS

17.10

21

[TocTpoenune ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MIOCTPOCHUS

19.10

22

[ToBTOpenue mnanumeTpun: Teopema o
MPOMOPLMOHANBHBIX oTpe3kax. [lonobue
TPEYTrOJIbHUKOB

20.10

23

[ToBTOpenue nmnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mctopus pa3Burtus
IUIAHUMETPUU U CTEPEOMETPUH

24.10

24

KonTposnpHast padboTa "AKCHOMBI
crepeomerpun. CeueHus"

26.10

25

BzaumHnoe PacCIoJIOKCHUC IIPSMBIX B

27.10




npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmuBaromuxcs
npsMbIX. [lapanienbHbie npsiMble B
IIPOCTPAHCTBE

26

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsiMoi. Jlemma o repecedeHnmn
MapajuIEIbHBIX MPSMBIX INIOCKOCTBIO

7.11

27

[TapamrensHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuIeIbHbIX NpsMBIX. Teopema o
CKPELIUBAOIIMNXCS MPSAMBIX

9.11

28

[TapannensHO€ MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoexktupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHONH IPOEKINN

10.11

29

lenTpanbHas npoekus. Yroiu ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIy MPSIMbIMU

1411

30

3azlaq1/1 Ha AO0Ka3aTCJIbCTBO U
HUCCICIJOBaHUEC, CBA3aHHBIC C
PaCIIOJIOKEHHUEM IIPAMBIX B ITPOCTPAHCTBE

16.11

31

[TonsaTHA: NapamIenbHOCTh IPAMOH U
IJIOCKOCTH B IpocTpaHcTBe. [Ipn3Hak
NIapaJUIeIbHOCTH NIPSIMOU U IJIIOCKOCTH.
CpolicTBa NapajuIeIbHOCTU IPSIMOH U
IIJIOCKOCTH

17.11

32

reOMeTpI/ILIeCKI/IC 3aga4M Ha BbIYUCIICHUC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C

21.11




[apaJUIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

33

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKe U
MapajuIeIbHOIO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

23.11

34

[TapannenpHas npoeKuHs, IPUMEHEHUE
JUI IOCTPOEHUSI CEYEHUH KyOa 1
napauienenumnena. CBoicTBa
napajuiesienune1a u Ipu3Mbl

24.11

35

[TapannensHblie mnockoctu. [lpusHaku
MapajuIebHOCTH JBYX IJIOCKOCTEH

28.11

36

TeopeMa o mapaieIbHOCTH U
C€AMHCTBEHHOCTH ITNIOCKOCTH, HpOXO,I[SIHI@fI
yepe3 TOUKY, He MPUHAIJICKAILYIO TaHHON
IJIOCKOCTH U CIEACTBUS U3 HEE

30.11

37

CBolicTBa napauiesIbHbIX MIJIOCKOCTEM: O
MapajuIeIbHOCTH MPSMBIX MepeceueHus
MIpH MEPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

1.12

38

CBoiicTBa mapaJlIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax mapasuieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]TY MapalieIbHBIMU
IJIOCKOCTSIMU; O MePEeceUeHUH MPAMOii C
JBYMsI TAPAIIEIIBHBIMU TIOCKOCTSIMH

5.12

39

[ToBTOpenue: Teopema [Iudaropa Ha
IUIOCKOCTH

7.12

40

HOBTOpeHI/ICZ TPUTOHOMETPUA
IpAMOYT'OJIbHOTO TPCYT'OJIbHHUKA

8.12

41

CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO

12.12




mapajiiejacnuicaa

42

Boruncnenue 1iauH 0Tpe3KoB B KyOe U
IIPSIMOYTOJIBHOM I1apajuleIIeIuIe1e

14.12

43

[lepneHIUKYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
MEPIEHIUKYIISIPHOCTH NIPSMOM U
IIJIOCKOCTH

15.12

44

[lepneHUKyYISIPHOCTD NPAMOU 1
mnockocTH. [Iprusnak
MEPIEHIUKYISIPHOCTH NPSMOH U
IIJIOCKOCTH

19.12

45

Teopema o CyleCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM, MMPOXOAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K TUIOCKOCTH

21.12

46

[InockocTy U neprneHANKYISIpHbIE UM
MpsIMbIE B MHOTOTpPaHHHUKAaX

22.12

47

[InockocTy U neprneHANKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

26.12

48

[lepnieHIuKynsAp U HAKJIOHHAS.
[TocTpoenue nepneHIuKyispa U3 TOYKMA Ha

MPSIMYIO

28.12

49

HepHeHI[I/IKy.]'IHp 1 HaKJIOHHasd.
HOCTpOCHI/Ie NEpNCeHAUKYJIApa U3 TOYKU Ha

IPSIMYIO

29.12

50

TeopeMa o0 TpEX NepHeHAUKYISIpax
(npsimast u oOpaTHast)

9.01

51

Teopema o Tpéx nmeprneHAnKyIIpax
(npsimast u oOpaTHast)

11.01

52

Yron MCKAY CKpCHINBAOIUMHUCA

12.01




IIpsAMBIMHA

16.01

53

[Tonck neprneHMKyIspHBIX IPSIMBIX C
IIOMOIIIBIO HepHeHHI/IKyJISIpHBIX
IJIOCKOCTEN

18.01

54

OpTroroHanbHOE IPOEKTUPOBAHUE

19.01

55

[TocTpoenue ceuenuii Kyoa, MpuU3Msl,
MIPAaBUIILHOM IUPaMUIbI ¢ IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

23.01

56

[TocTpoenue ceuenuii Kyoa, MpU3MBsl,
MIPAaBUJILHOM IUPaMUIbI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

25.01

57

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIOCKOCTH. IInockoctn
CUMMETpPUH B MHOIOTPaHHUKAX

26.01

58

[Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOM U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

30.01

59

[IpaBunbHBIE MHOTOTPAHHUKH. Pacuér
PAcCTOSIHUN OT TOYKH JI0 TIOCKOCTH

1.02

60

[IpaBunbHbIE MHOTOTpaHHUKU. Pacuér
PacCTOSHUN OT TOYKHU JI0 MJIOCKOCTH

2.02

61

CriocoObl OIyCTUTH HEPIIEHIUKYISPDI:
CUMMETpUS, CABUT TOYKHU IO
napajyieIbHON NPAMOM

6..02

62

CrBur no HenapaJieabHON NPSIMOH,
W3MEHEHHE PACCTOSHUM

8.02

63

KontponpHas padota "B3anmuoe
PacroJIOKEHUE NPAMBIX U TNIOCKOCTEN B
npoctpaHcTae”

9.02

64

HOBTOpeHI/ICZ yYroia Mexay npsaMbIMH Ha
IJIOCKOCTH, TPUTOHOMCETPUA B

13.02




IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

65

[ToBTOpEHME: yroy MexLy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

15.02

66

FCOMGTpI/I‘-IGCKI/Ie METO/JbI BBIYMCIICHUA
yrijia MKy MpsIMbIMU B MHOT'OT'paHHUKAX

16.02

67

JIByrpansblii yroj. CBOMCTBO JTMHEWHBIX
YTJI0B ABYTPaHHOTO yria

20.02

68

[lepnennukynsapHsie miaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYISPHBIX MIJIOCKOCTEN

22.02

69

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepeCeYeHMs ABYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN MIIOCKOCTH

27.02

70

[IpsiMOyTOIBHBIN MapasuIeNenumne; Kyo;
M3MEpEeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienuneaa

29.02

71

TeopeMa O JMaroHajiu mnmpsaMoyrojJibHOTo
nmapajiiCcnuieaa u CICACTBUC U3 Heé

1.04

72

CrepeoMeTrpHuueckre U NPUKIAIHbIC
3a/1auM, CBSI3aHHBIE CO B3aUMHBIM
PaCMOJIOKEHUEM MPSAMBIX U TUIOCKOCTH

5.03

73

HOBTOpeHI/IeZ CKpCIIUBAIOIMUECS IMPSAMBIC,
ImapalyiICJIbHBIC INIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'paHHHUKAaX

7.03

74

Hapa napaJilICJIbHBIX ILIOCKOCTEHN Ha
CKPCHIMBAIOIHUXCA TPAMBIX, PaCCTOAHUC
MCKAY CKPCHINBAOIIUMUCS IPSAMBIMU B
MPOCTBIX CUTYalIUAX

12.03




PaccrostHue oT TOUKH J0 IIJIOCKOCTH,

75 . 14.03
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH
Beluncnenue paccTosHUN MEX Ty

76 CKPEILMBAIOIIUMHUCS MIPSIMBIMHU C 15.03
MIOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH
TpéXrpaHHbIi yroJj, HEPaBeHCTBA AJIs

77 TpexrpaHHsIx yriaoB. Teopema Iludaropa, 19.03
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOIO yIJIa

78 OnemMeHTHl chepuyecKoil FeOMETPHUH: 91,03
reoJIe3nYecKue JIMHUU Ha 3emiie

79 ﬁKOHTponLHiﬂpa60Ta"YTnm11 99 03
paccTosHUS

80 Cucremartnzanus 3HaHuK "MHOTOTpaHHUK 504
U €0 2JIEMEHTHI"

81 [Tupamuna. Buasl nupamun. [IpaBunbaas 4.04
nupamuaa

82 [Tpusma. [Ipsimas 1 HakKJIOHHAS TPU3MBI. 5.04
[IpaBunbHas npu3zmMa

83 [Ipsamoit napannvenennnez[, 9.04
MPSIMOYTOJIbHBIN Napajuieienune, Kyo

84 BI:InyKJIHe MHoOrorpaHHuku. Teopema 11.04
Ditnepa
Brinmykiible MHOTOrpaHHUKH. Teopema

85 Oiinepa. [IpaBunibHbIC U MOIYPAaBUIIbHBIE 12.04
MHOTOTPaHHUKHU

86 KonTposnpHas padota "MHOrorpanHuKN" 16.04

87 [TonsTHE BEKTOpA HA MJIOCKOCTH U B 18.04

IIPOCTPAHCTBE




88 CymMa BEKTOpOB 1 19.04

89 Pa3zHocTh BEKTOPOB 1 23.04

90 [TpaBwuiio napasienenumena 1 25.04

91 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 26.04
Paznoxxenne Bekropa 1o 6azucy Tpeéx

92 BEKTOPOB, HE JISKAITNX B OJJHON 1 30.04
IIOCKOCTH

93 CkarnsipHO€ MTPOU3BE/ICHUE 1 2.05

94 Berunciienue yriia Mex, 1y BEKTOpaMH B 1 3.05
MIPOCTPAHCTBE

95 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 7.05

96 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1 10.05

97 [IpocTeiimue 3a7a91 ¢ BEKTOpAMH 1 14.05

98 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1 16.05

99 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1 17.05

100 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1 21.05

101 Hrorosas koHTpoJbHAs paboTa 1 23.05

102 Hrorosas koHTpoJIbHAs paboTa 1 24.05

103 O0001IeHre U cucTeEMaTU3aLUs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 103

I[TPOTPAMME




11 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsul "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
10 AnanuTuyecKkue METobl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéra yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHHS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOpaKeHUS TI0100Mst

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpruecKue 3a/1a4M, CBA3aHHbBIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00bEMa mupamuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeomMeTprYeCcKUE 3a/1a4M, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCToAHUA N0 MIOCKOCTH




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapom,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OOBEMBI U
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
oaapio ceprl. COOTHOMICHUS MEXKIY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBw>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[TapayyienbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCcCOB, CHCTeMaTHU3allus 3HAHHI:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI U151 YYEHUKA

Maremaruka: anredpa u Hauajaa MaTeMaTU4ecKoro ananusa,reometpust ['eomerpus 10-11 JI.C

Atanacsz, B.®.byry3os, C.b.Kanomiie

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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