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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHus, Tak Kak 00eCleynBaeT BO3MOKHOCTh U3YUECHUS TUCIUTIIINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHHU MPU PEIICHUH T€OMETPUUYECKHUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHUs nporpaMmbl yueOHOro Kypea «I'eomeTpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHMM U JEeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISFOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATh M HW3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX IPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOAUTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX NPUMEHSTh, MPOBOAUTH [10KA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¢ COBEPIICHCTBOBAHME MHTEJUICKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI paAclo3HaBaTh TMPOSIBICHUS T'E€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYarouecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YyUYaIOIIUXCsl, PACIIUPAS U YIITyOIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECNeunuTh YIIIyOJEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS ~ CcTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble M CKpeluBaromuecss mnpsmbie. [Ipu3Hakum CKpemumBarOmuXcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MPOEKTUpOBaHUs. I300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpasAp, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYISpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienunien, NOPSAMOYIOJIBHBIM — MHapajulesienuIie];] W €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuja,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKH: IIpaBWIbHAs NPU3MA H



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJIHOM IOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIE, COHANpPAaBJIEHHBIE W MPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAWHAaTAMH BEKTOpPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWJIMHAP, ONHMCAaHHas okojio wwiuHapa. [lepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAACH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO YW NEPHEHAMKYJISIPHO OCH), CEUYEHUsT KOHyca (mapalulelibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumud HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUUSIMHA U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTH)KEHHH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MAaTEeMaTHYECKUM acleKTaM pa3iu4yHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHANIBHOW  AESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHWIO Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIM3ALUM, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPXKICHUSAX, MPEajaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH THMOTE3Yy, apryMEHTHUPOBAThH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyIMpoBaTh OOOOLIEHUS] U BBIBOJBI 10 pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUN 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LHEHTPAIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaIlCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpallu HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH,
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHus Mo o0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOW U HESIBHOM (hopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIIOJIb30BAHUEM TIE€OMETPHUECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 24 2
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 11
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 16 2
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 16 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka.
[ToBTOpEHNE OCHOBHBIX MOHATUN U
METO/IOB Kypca 9 kiacca

[TonsTHS cTepeoMeTpHn: TOUKa, psmas,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX MPAMBIX
(0Tpe3koB), cepeIMHbI OTpE3Ka.
IToBTOpEHUE OCHOBHBIX MOHATUHN U
METO/0B Kypca 9 kiacca

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepecekarommecs npsimasi ¥ miocKoCTh;
MoJynpocTpancTBo. [ToBTOpeHue
OCHOBHBIX TOHSTHH U METOJIOB Kypca 9
KJiacca

[TonsATHA: Mepecekaronmecs MIOCKOCTH,
MIEPECEKAIOIIMECS IPsIMasi ¥ IUIOCKOCTb;
nosynpoctpascTBo. [loBTopenue
OCHOBHBIX TOHSTHH U METOJIOB Kypca 9
KJ1acca




MHororpaHHUKH, H300paKeHHE
IPOCTEHINNX MMPOCTPAHCTBEHHBIX (HUTYD,
HECyIIeCTBYIONUNX 00beKTOB. [loBTOpeHNE
OCHOBHBIX MOHSATHH M METOJIOB Kypca 9
KJacca

MHororpaHHUKH, H300paKeHHE
IPOCTEHINHX MMPOCTPAHCTBEHHBIX (HUTYD,
HECyIIeCTBYIONNX 00beKTOB. [loBTOpeHNE
OCHOBHBIX OHSTHI M METOJIOB Kypca 9
KJacca

BxonHas koHTposbHast padboTa

AXCHOMEI CTCPCOMECTPHUHU U IICPBLIC
CICACTBUA N3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICOCTBUA N3 HUX

10

AKCHOMBI CTEPEOMETPHUHU U TIEPBbIE
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH

11

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHust
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU




13

14

15

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHH Pa3HBIMH [BETAMH

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

Mertona cnenoB i HOCTPOSHUS CEUEHHH

16

17

18

19

Merton ciae0B s TOCTPOCHUS CEUECHHH.
CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

Meroa cneoB Aiisi MOCTPOEHUS CEYEHUH.
CBoiicTBa nepeceuyeHnid MpsIMbIX U
IJIOCKOCTEN

ITocTpoeHue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3allMCh 11aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepPTEXKEH U 3aIluCh I1aroB
MOCTPOEHUS




21

[TocTpoenue ceveHuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alHCh 111aroB
MIOCTPOEHUS

22

[ToBTOpenue nnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lomodue
TPEyroJIbHUKOB

23

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
TJITAHUMETPUHU U CTEPEOMETPUH

24

25

26

27

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnosnoxeHue npsmMbix B
npoctpancTse. CKpenBaronyecs
npsmble. [Ipu3Haky ckpelmuBarommxcs
npsMbix. [lapaniensHble IpsMbIe B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAHUH U
€IMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPSAMOU, IPOXOASAILEH YePE3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npssMoi. Jlemma o nmepecedeHnmn
MapaJuIEIbHBIX MPSAMBIX INIOCKOCTHIO

[TapannenpHOCTH TpeX HMpsiMBIX. Teopema o
TpEX MapajuleabHbIX IPAMBIX. Teopema o
CKPELIMBAIOIUXCS MPSIMBIX

28

[TapannenpsHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA NapAJIIEIBLHOTO




npoekTupoBanus. M3o00paxenne pasHbIX
¢buryp B napaienbHON IPOEKLINUU

29

30

31

32

33

34

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIY IPAMBIMU

3azaym Ha JOKa3aTeNbCTBO U
HCCIIEA0BAHUE, CBA3AHHBIC C
PacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

[TonsTHS: MapaIenbHOCTh NPIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapauiebHOCTH MPSMON U TUIOCKOCTH.
CBoiicTBa napajieIbHOCTU MPSMON U
IJIOCKOCTH

FGOMeTpI/I‘ICCKI/IC 3aJa4d Ha BBIYHMCIICHUC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapaJluICJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH
B IIPOCTPAaHCTBC

ITocTpoeHue ceyenus, IPOXOASILEro Yepes
JAHHYIO IIPSIMYIO Ha 4epTEkKe U
[apajuIeIbHOTO APYrou npsamMon. Pacyér
OTHOLIEHUN

[TapannensHast npoeKUKs, IPUMEHEHUE
JUISL IOCTPOCHHUSI CEUCHHI KyOa U
napauienenumnena. CeoncTaa
napajuieJienumneaa 1 mpu3Mbl

35

[TapannensHbie muockoctu. [pusnaku
MapayuieIbHOCTH JBYX IIOCKOCTEMH

36

Teopema 0 mapajIeIbHOCTH U




€MHCTBEHHOCTH TJIOCKOCTH, MIPOXOISAIICH
4yepes TOUKY, He MPUHAATICKALTYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

37

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJUIeIbHOCTH MPSIMBIX IIEPECEUEHUs
IIPU NIEPECEUEHUN JIBYX MapaljIesIbHbIX
IJIOCKOCTEH TpeThel

38

CaolicTBa napamuieiabHbIX IIOCKOCTEN: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXKAY MapalIeIbHbIMUA
IJIOCKOCTSIMU; O IIEPECEUEHUH MPSAMOI C
JBYMS apaJljIeIbHbIMU TJIOCKOCTSIMU

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

41

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajuleJIenunea

42

43

44

Boruncnenue UIMH OTpE3KOB B KyOe 1
MIPSIMOYTOJIBHOM IapajuieIenuIe e

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH




Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH

45 gyepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYIIAPHOH K IJIOCKOCTH

46 [TnockocT U epreHAUKYISIPHBIE UM
IpsiIMble B MHOTOT'paHHHUKaX

47 [TnockocT U NepreHANKYIIpHbIE UM
IpsIMbIe B MHOTOTpaHHHUKaX
[leprieHAuKyYNIAp U HAKIOHHASL.

48 ITocTpoeHue nepreHAnKyspa u3 TOUYKU Ha
HPSIMYIO
[lepneHUKyYISp U HAKJIOHHAS.

49 ITocTpoeHue nepreHanKyspa u3 TOUYKU Ha
PSIMYIO

50 Teopema o TpEX neprneHANKyIIpax
(npsiMast u oOpatHas)

51 Teopema o TpEx nepneHAUKyIApax
(npsimast 1 oOpaTHast)

59 Yron Mexay CKpenBaromuMHUCs
MPSIMBIMH
[Tonck mepreHANKYISIPHBIX MPSIMBIX C

53 MTOMOIIBIO TIEPIICHAUKYIISIPHBIX
IIJIOCKOCTEN

54 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 MPAaBUIBLHON MUPAMHUIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIUH

56 [TocTpoenue ceuenuii kyoa, MPU3MBI,




IIpaBWJIbHON IUPaMU/IbI C IOMOIIIBIO
OpPTOTOHAJILHOMN MPOEKIINH

S7

58

59

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUI B MHOTOTpaHHHUKAX

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU JO MIIOCKOCTH

60

61

62

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

CriocoObl OIyCTUTb MEPIEHANKYIISAPBIL:
CUMMETpPHUS, CIABUI TOUKHU 110
MapajuIeIbHON IPSIMOU

CaBur no HemapaienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

63

Kontponbnas padota "B3zanmuoe
pacIoIOKEHNE MPSIMBIX U MNIOCKOCTEN B
npocrpaHcrae”

64

[ToBTOpEeHME: Yyroa Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

65

66

IToBTOpEHME: Yron MexXay
CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FGOMeTpI/I‘-IGCI(I/Ie MCTOABI BBIYUCICHUA

yria Mexay IpsIMBIMU B MHOT'OTPaHHUKAX




67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAHHOIO yrIia

68

69

70

[lepnenaukynspHele miockocty. CBoiicTBa
B3aUMHO IIEPIICHAUKYJISIPHBIX IJIOCKOCTEN

[Ipu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTeM
MEePIEHIUKYISIPHBIX TPEThEU IITOCKOCTH
[IpssMoyronbpHBIN Napasuieienunesn; Kyo;

HU3MCPCHUA, CBOMCTBa MpAMOYT'OJIBHOT'O
mapajiiCaCImIicaa

71

Teopema 0 1MaroHany NpPsIMOYTOJIBHOTO
napajJiesienuesia u cieCTBUE U3 Heé

72

73

74

75

CrepeomeTpuyuecKke 1 MpUKIaJIHbIC
3a7a4¥, CBA3aHHbBIE CO B3aUMHBIM
pacIoI0KEHUEM NPSIMBIX U TJIOCKOCTH

HOBTOpeHI/IGI CKpCHINBAOIINECCA TTPAMBIC,
HapaJiiCJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napaiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MPOCTBIX CUTYyaUAX

PaccrosHue oT TOUKH A0 IIJIOCKOCTH,
pacCcTosAHUC OT HpHMOﬁ J0 IIITOCKOCTH

76

Beruncnenue pacctosHuNA MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU C
MTOMOUIBIO NEPIEHIUKYIIPHON IIIIOCKOCTH




TpéxrpaHHblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,

" TEOpEeMbI KOCUHYCOB U CUHYCOB JIJIs L
TPEXTPAHHOTO yriia

78 DneMeHTHl CPepruIecKoil reoOMEeTpUH: 1
reoJIe3NYeCKUE JIMHUYU Ha 3emiie

79 KonTponbnas padota "Yrisl u 1
paccrosiHus"

80 Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK 1
U €ro 3J1eMeHTHI"

81 [Tupamupa. Bunsl nupamua. [lpaBunsaas 1
nupamusia

82 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL. 1
[IpaBunbHas npusma

83 [IpssMo#t napaienenunes, 1
MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo

84 Brinykiible MHOTOrpanHUKH. Teopema 1
Ditnepa
Brinykineie MHOrOrpanHuku. Teopema

85 Oiinepa. [IpaBunbpHbIe U OTyNIpaBUIbHBIE 1
MHOTOTPaHHUKH

86 KonrtponbHas pabora "MHororpaHHUKH" 1

87 [TonsiTre BekTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

88 CymMma BEKTOpOB 1

89 Pa3nocTh BekTOpOB 1

90 [IpaBwuio mapannenenumena 1

91 YMHOXEHHE BEKTOpa Ha YHCIIO 1




Paznoxenue BekTopa 1o 6aszucy Tpéx
92 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
93 CkansipHOE TIPOU3BEICHUE 1
94 Brruuciienue yria Mexmay BEKTOpaMu B 1
MPOCTPAHCTBE
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

[ToBTOopenue Tembl "KoopanHaTel BeKTOpa
Ha IUIOCKOCTH M B IPOCTpaHCTBE".
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
MeToa0B Kypca 10 kiacca

[ToBTopenue Temsl "CkansipHoe
npou3BeieHne BeKTopoB'". [loBTropeHue
OCHOBHBIX IOHSITUH U METOJIOB Kypca 10
Kjacca

IToBTOpEeHME TeMbl "Brruncinenue yria
MEXly BEKTOpPaMH B IIPOCTPaHCTBE".
IloBTOpEHNE OCHOBHBIX MOHATUH U
MeTo10B Kypca 10 kiacca

[ToBTOpEeHME TeMBI "YpaBHEHHE MTPSIMOH,
MIPOXOJALIEH Yepe3 1Be TOUKH'.
IloBTOpEHNE OCHOBHBIX MOHATUH U
MeTo10B Kypca 10 kiacca

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHE IIJIOCKOCTH B OTPE3KaXx.
IloBTOpEHNE OCHOBHBIX MOHATUH U
MeTo10B Kypca 10 kiacca

YpaBHEeHUE IOCKOCTH, HOpMaJlb,
ypaBHEHHE MIJIOCKOCTH B OTPE3KaXx.
[ToBTOpEHNE OCHOBHBIX MOHATUN U




MeToa0B Kypca 10 kimacca

7 Bxoanas konTpoasHas pabora
BexropHoe nmpousseeHue

9 JInHelHbIE HEPABEHCTBA, JIMHEMHOE
IIPOrpaMMUpPOBaHHE

10 JIuHeliHbIe HepaBeHCTBA, JTMHEIHOE
MIPOrpaMMUPOBAHHE

11 AHaJIUTUYECKUE METOABI pacyéra yria
MEX1y NPSMbIMH B MHOT'OIPaHHUKaX

12 AHanuTUYECKUEe METObI pacuéTa yria
MEX/1y TJIOCKOCTSIMU B MHOTOI'PaHHUKAX

13 ®dopmyra pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOPAWHATaX

14 HaxoxzaeHue paccTossHUI OT TOYKHU A0
TIJIOCKOCTH B KyOe

15 HaxoxzaeHue paccTossHUI OT TOYKHU A0
IJIOCKOCTH B MPaBUILHON MUPAMHUJIE

16 KonrtponbHas pabota "AHanutuyeckas
reomeTpus”

17 CeueHusi MHOTOIPaHHUKOB: CTaH/AapTHBIE
MHOTOTpaHHUKHU

18 CeueHnst MHOTOIPaHHUKOB: METO/] CJIEZIOB
CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHBIE

19 IJIOCKOCTH, TIEPECEUEHUS TIPAMBIX U
IIJIOCKOCTEN

20 [TapannenpHble MpsIMbIE U TUIOCKOCTH:

nmapajiICJIbHBIC CCUHCHUA




21

[TapannensHble NPSIMbIE U TIJIOCKOCTH:
pacyér OTHOIIECHU

22

23

24

25

[TapannenpHbIe IPSMBIE U TNIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAKOIIMMHUCS
MPSAMBIMHA

[lepnenaukynspHble TPSIMbIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH U
MPSIMBIX, CAMMETPUM MHOTOTPAaHHUKOB

[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
MePIEeHIUKYIIApax
[lepnieHuKyNIpHBIE IPSIMbIE U
MJIOCKOCTH: BBIYHMCIICHUS JIIUH B
MHOTOTpaHHUKAX

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
ionaaen, cooopaxeHust moaoous

27

28

29

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJBHUKOB, (POPMYJIBI JJIS
IO IeH, COOOPaKEHUSI TIOT00MS

[ToBTOpEHue: MmO IN
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs

IO IeH, COOOPaKEHUSI TIOT00MS
[Tnomaau ceyeHnit MHOrOrpaHHUKOB:
TUTOIIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKESHHUSI TOA00MS

30

[Inomaau ceyeHrii MHOTOrpaHHUKOB:




TUIOIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00Us

Konrponsnas pabdora "[loBropenue:

31 MHOT'OTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

39 00bEM Tena. O6beM NPSIMOYTOIBLHOTO
napaesenumnena

33 3anaun 00 yABOEHUM Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria
CrepeoMeTpHUyecKHe 3ajauu, CBI3aHHBIE C

34 00BEMOM MPSIMOYTOIBLHOTO
napaiesienumnea
IIpuknaanble 3aa4u, CBSI3aHHbIE C

35 BBIUHCIIEHHEM 00bEMa PSIMOYTOJILHOTO
napaiesienumnesa

36 O0BEM npsIMOit TPU3MBI

37 CrepeoMeTpHuyecKre 3aauu, CBSI3aHHBIE C
BBIUUCIIEHEM 00BEMOB TIPSIMOIA TTPU3MBI

38 [TpuknaaHble 3aa4u, CBSI3aHHbIE C
00BEMOM MPSMON MTPU3MBI
Beruuciienne 06EMOB Tell C TOMOIIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOHN MPU3MBI
Brraucienne 00bEMOB TEJI C IIOMOIIBIO

40 omnpeaenéaHoro uaTerpana. O0bpém
MTUPaMUIbI

41 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE

00BEMOB MTUPaMU/I C OOIITUM yTIIOM




®opmyna 00béMa mupamuibl. OTHOIIEHUE

42
00BEMOB MUPaMU/I C OOIITUM YTIIOM

43 CrepeomeTpuuecKkue 3a1auu, CBsI3aHHbIE C
00bEMaMU HAKIIOHHOW TIPU3MBbI

44 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
00BEMaMH MUPaMUIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

45 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

46 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

47 [Ipumenenune 00bEMOB. BerunciaeHue
paccTosiHUs A0 IIOCKOCTH

48 Kontponbnas padota "O0bEM
MHOTOrpaHHHUKa"
Hunuuaapudeckast TOBEPXHOCTb,

49 o0pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTH

50 Hunuaap. [psMoit KpyroBon HUIMHIP.
[lmomaae MOBEpXHOCTH HWJIMHAPA

51 Konundeckast moBepXHOCTh, 00pa3yroIiue
KOHMUYECKOU nmoBepxHoctu. Konyc

59 CedeHue KOHyca MIOCKOCTHIO,
MapajuieIbHOMN TUIOCKOCTH OCHOBAHUS

53 Yceuénnslii konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

54 [Tnomaas 60KOBOM TOBEPXHOCTH H

IIOJIHOY ITOBEPXHOCTU KOHYCa




[Tnouianp 60KOBOM OBEPXHOCTH U

> MOJTHOM MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
MOCTPOCHUEM CEUSHHH WINHAPA, KOHYCca
Crepeomerpryeckue 3a1auu Ha

57 JI0Ka3aTeIbCTBO U BHIUUCIICHHUE,
MOCTPOSHUEM CEUSHHH IINHAPA, KOHYCa

58 [TpukinagHble 3a1a4M, CBSI3aHHBIE C
WTTHIIPOM

59 [TpuknaaHbie 33129, CBSI3aHHBIE C
UITTHIIPOM

60 Cdepa u map
[epeceuenue cheps! u mapa ¢

61 ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. Bua u n3o6paxenue mapa
[epeceuenue cheps! u mapa ¢

62 tockocThio. Kacanue mapa u chepbl
TUTOCKOCTBIO. Byt n m300pakenue mapa

63 VYpasuenue chepsl. [Lnomans chepst u e€
yacTei

64 Cummerpus chepsl u mapa
CrepeomeTpuyecKHe 3a1a4u Ha

65 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepold U mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

66 Crepeomerprdeckue 3a1auu Ha

J0Ka3aTcJIbCTBO U BBIYUCIICHUC,




CBsI3aHHBIC CO c(hepoil U mapom,
MOCTPOSHUEM UX CEUCHHH IIIOCKOCTHIO

HpI/IKJIaI[HHe 3aga4u, CBA3aHHBIC CO

67 N
cdepoit u mapom
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

68 BBIYMCIICHHS B OKPY)KHOCTH, CTaH/IapTHHIE
noxoous

69 PaznuuHple KOMOMHAIIMY TET BPAILICHUS U
MHOT'OTPaHHUKOB

70 3anauu o teme "Tena v MOBEPXHOCTH
BparieHus"

71 3agaum o Teme "Tena 1 MOBEpXHOCTH
BpaieHus"

79 Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

73 O6bem mumHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMHAPA
Brrunciienne 00bEMOB T C TOMOIIIBIO

74 ornpenenéHHoro uHrerpana. O0bEM
KOHYycCa

75 ITnomanu 60KOBOM M HMOIHOI
MMOBEPXHOCTU KOHYCa
CrepeomeTpruuecKue 3aa4u, CBsI3aHHbBIE C

76 BBIYUCIICHHEM 00BEMOB ITUIIMHAPA,
KOHYycCa

77 [Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0IIaAu TOBEpXHOCTEN Ten"

78 OO0BEM 11apa U mapoBOTO CEKTOpa.




79

80

81

Teopema 06 00bEMe 1m1apa. [Tnomans
cdeprr. CTepeoMeTpUUYECKHUE 3a/1a4H,
CBSI3aHHBIC C BBIYMCIICHUEM 00BEMOB
1rapa, apoBoro CErMeHTa M MIapoBOTO
CEKTOpa

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C O0BEMOM I1apa u
wionaapio ceprbl. COOTHOIICHUS MEXKIY
IJIOIA/IIMH ITOBEPXHOCTEH U 00bEMaMH
MOIOOHBIX TeJl

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu o 1001.
CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIYHCITICHHEM 00BEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

82

83

84

85

JIBuxeHust npoctpancTBa. OToOpakeHusl.
JIBvkenus u paBeHCTBO duryp. O0mme
CBOMCTBA JBMKESHUM

Buael n1BukeHUi: napaieIbHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOI

[IpeobpaszoBanus nmogoous. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1auu Ha IPUMEHEHUE
JIBYKCHUS




86

KonTponbHas padota "BekTopsl B
npoctpaHcrtae"

87

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"[TapayienbHOCTb NMPSAMBIX U INIOCKOCTEN
B MpocTpaHcTBe"

88

Oo6o06maromee nmoBTopenue 11 moHsATHH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"BexTops! B ipocTpaHcTee”

89

90

91

92

O6o06maromee moBTopeHue 11 MoOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"BexTops!l B mpocTpaHcTee”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"O6beM MHOTOrpaHHuKa"

O6o06maromiee nopropenue 11 nousTuit u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

Oo6o06maromiee noropenue 11 noHATUH U
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIribiX Ten"

93

Oo6o6maroee noropenue 11 noHsATU U




MeTOJI0B Kypca reomerpun 10-11
KJaCCOB, CUCTEMATHU3alls 3HAHMI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
Kpyribix Ten"

94
95

HToroBast KOHTpOJIbHAs paboTa

WroroBas koHTpoJIbHAs paboTa

96

[ToBTOpeHME, 0600IICHNE 1
CHCTeMaTH3AaIlnsl 3HAHU

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU

102 1
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. ['eometpus, 11 kinacce/ Mep3nsk A.I'., Homuposckuii [1.A.,
[TomnsikoB B.M..; mox penakuueit [Togonsckoro B.E., O06miecTBo ¢ orpaHnYeHHOM
oTBeTcTBEHHOCTHIO U3narensckuil nenTp «BEHTAHA-I'PA®y»; AkunonepHoe
obmectBo «M3marenscTBo «lIpocBerienne»

Marematuka. 'eomerpus 10-11 xkmace/ Anacracsa JI.C., byty3os B.®.,

Kanomues C.b., u np.; U3narensctBo "[IpocBenienue"”

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

* Maremaruka. ['eometpus, 11 knacc/ Mep3nsik A.l'., Homuposckuit JI.A.,
[TonsikoB B.M.; nox penakuueit [lononasckoro B.E., OGuiecTBO ¢ orpaHMuYeHHOM
orBeTcTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3aatenbctBo «IIpocBemenne»

Marematuka. 'eomerpus 10-11 ximacce/ Anacracsia JI.C., byry3oB B.®.,

Kanomues C.b., u np.; U3narensctBo "[Ipocsenienne”

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
https://resh.edu.ru/ Poccuiickast aieKTpoHHAs [IKOJIa

https://fipi.ru/ege ®UITN



https://lesson.edu.ru/ bu6mmoreka [JOK
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