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HOACHUTEJBbHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIPAaBICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIIUIEHHE,  (opMuUpyeMoe TNpU  HU3yYEHUU
OOyYarOIIMMUCS TTOHSITHUIHBIX OCHOB T'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 3a]ad €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTU
buznyeckux 3aaay.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «I'eomerpusk» Ha yrmyOaéHHOM
YpPOBHE — pa3BUTHE HHAWBHUIYAIbHBIX CIOCOOHOCTEH OOy4arommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABJISIONICH mpeaMeTHON obiactu «MaTteMatuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKUX 3HAaHMM U JIeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca T€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEIAX, MMO3BOJIAIONIMX OMNHUCHIBATH U H3y4aTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpOBaHHE  yYMEHHMS  BJIaJAE€Th  OCHOBHBIMH  MOHSATUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

(¢bopMUpOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (OpPMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKH IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE YMEHUS BIAJETh METOJIAMU JOKA3aTeNbCTB U aJITOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH J0KAa3aTElIbHBIE PACCYKICHHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  IPH
000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B MTPOBEJACHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPIICHCTBOBAHME WHTEUIEKTYAIbHBIX UM TBOPYECKHX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPECca K U3YUEHUIO TEOMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YYEHUU JPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS MOCTPOCHHBIX MOJEIEH,
UHTEPIIPETALNY OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/ICpKATEIBbHBIMU JIMHUAMU yueOHOTOo Kypca «['eomerpus» B
10-11 «xmaccax sBistoTcsi:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOpAWHATHI B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpOBHE OOydyeHUsS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
(dopMUpOBaHHE JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeAeN€HHbIM IO rojaM OOy4YeHHs, CTPYKTYpUpPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHuecs
oOpamanuch HEOJAHOKPATHO. TO TMO3BOJSET OPraHM30BaTh  OBIAJCHUE
T€OMETPUUECKUMHU MTOHITHIMH W HaBBIKAMU MOCIIEA0BATEIHHO U TIOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00yJalOMNXCsl, PACIIUPSS U yTIyOIsis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3garh  ycnoBus qus  guddepeHumanuu  O0ydeHHs,  ITOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro npeaMera «MareMaTukay;

HNOJIFOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3yYeHUsT MaTeMaTHKH C
yuéToM BbIOOpa Oynmymied mpodeccun, obecrednBas MPEEeMCTBEHHOCTh MEXKIY
oO1uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wu3yuenme yuebHoro kypca «l'eomerpusi» Ha YriIyOIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEJI0).



COJEPXXAHME OBYUYEHUA
10 KITIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IpsAMBIX B IPOCTPAHCTBE: IIE€peceKarolumecs,
[apajulelIbHble U CKpeluMBarolmuecs npsmbie. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
u 1uiockocTu. [lapamienbHoe M LEHTpalbHOE MPOSKTUPOBAHUE, HM300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: MapasuieiibHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAapAJUICAbHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NPOEKIUs  (QUIyphl  HAa  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI 1 MHOTOTPAHHBIE YTJIBI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOorpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamujaa,
npaBuibHas W yceu€HHas nupamuiabl. CBoiicTBa péOGep M OOKOBBIX TIpaHel
MPaBWIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIDAHHUKH: IpaBWJIbHAS MpU3Ma U
NpaBWJIbHAs IHWPAaMHA, TNPABUIbHASA TPEYroJibHAs MHpaMHUIAa W TPABUIIbHBIN
TeTpa’ap, KyO. llpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOACKAdIP U UKOCADIP.



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JHMaroHalH, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIA/b OCHOBaHUI, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON HPU3MBIL.
[Tnomanpe OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH HPAaBUIBHOW MHpPaMUbI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETpPHUSA IPABHIIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHWE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3lIoKEHUH BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsamoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKropamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[ToHsATHSA: TMIMHAPUYECKAS TOBEPXHOCTh, KOHHWYECKas TOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, oOOpasyromue TmoBepxHOCTe. Tema BpalieHwus:
MUINHADP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3ammHOe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusi Ha TiockocTu. Pa3Béprka munuuapa u koHyca. Cummerpus chepbl U
niapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoOil U
HAKJIIOHHOW MPU3MBI, IJIMHIPA, TUpaMHuibl U KoHyca. O0BEM I1apa U 1mapoBOro
CETMCHTA.

KoMOuHanuu Tenm BpamlieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BrmcaHHas B
WINHAP, OINHMCAHHAs OKojo mwmiauHapa. IlepecedyeHne cdepbl W 1mapa C
miockocThio. Kacanme mrapa m cdepsl mnockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHK WU TEJO
BpaICHUS.

[1nomans MOBEPXHOCTH IUJIMHIpA, KOHYyca, Iomanas chepbl U e€ dacteil.
[Tonobne B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANCH ITOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue momobusi, ToMmoTeTusi. Pemienue 3amauy Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoeHue ceueHnii MHOTOIPaHHUKOB M TEJT BPALICHUS: CEUEHUS HUIMHAPA
(mapayyieIbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayuieibHbIe
OCHOBAHHUIO U MIPOXOJAIINE YepPe3 BEPIIUHY), CEUCHUS I1apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ] MEPEHOCA
CEKYIIIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omnepanuu HaJ BEKTOpamu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHUA. [IpsiMmoyronpHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3aj1a4.

J{BUKeHUsI B IPOCTPAHCTBE

JlBwxenus npoctpancTBa. OtoOpakeHus. JIBMKEHUS W PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXCHUN: TapauIelbHBIA IEpPEHOC,
LIEHTpaJlbHAasi CUMMETpPHS, 3€pKaJibHasi CHUMMETPHs, MOBOPOT BOKPYI MPSIMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INTAHUPYEMBIE PE3YJIbTATbl OCBOEHHUA YYEBHOI'O KYPCA
«T'EOMETPUS (YTJIYBJIEHHBIA YPOBEHDB) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKA 00YUYaIOIIETocs Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLeTyp TPaXKTAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMAaTHYECKOW IIKOJIbI,
UCIIOJIb30BAHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKHh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTo U 0€30MacHOr0 00pasa >KHU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryispHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBoe BociMTaHUE:

TOTOBHOCTh K TpYyIy, OCO3HaHWE IIEHHOCTH TPYJIOJIOOUS, HWHTEpPEC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIC JKMU3HCHHBIC TUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4y MaTeMaTUYECKON HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:



chOPMHUPOBAHHOCTh  DKOJIOTHYECKON  KYJIbTYphl, TIOHUMAaHUE BIUSHHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAloB &
Pa3BUTUS M 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3AIMH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTypOW KakK CpEJICTBOM MO3HAHHUS MHPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYID M HUCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHUS J1J1s1 0000IEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeoOpPa3OBBIBaTh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAIT MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

IIPOBOJUTEH CAMOCTOSITENBHO JT0KA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUIM
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEA0BaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOT0 00BbEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;



CaMOCTOSITENIbHO (hOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI 1O PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICIOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOIlecca, a TaKKe BBIABUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH JeQUIIUTHl HHPOPMAIH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATHh MH(POPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(GOPMAIHMIO PA3TUYHBIX BHJIIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITENILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILEHMsI, SCHO, TOYHO, I'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUSA II0 XOAYy PCELICHUA 3a7auH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0JI¢ OOCYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHNsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuasnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/a4M, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMAIuu.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
criocobamMu CaMONPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPEIIeHUs
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 331a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHHUBATh COOTBETCTBUE PE3yNbTaTa IEJIU U YCIOBUIM, OOBSICHITH IPUUUHBI
JTOCTHKCHUS WJIM HEAOCTHIKCHHSI PE3yJIbTaTOB ACSITEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHUMATh W HCIIOJIF30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBH TIyalbHOM
paboThl TpHM pemIeHWH YYEeOHBIX 3aaad, MNPUHUMATh I1€Jh COBMECTHOMU
JESTEIIBHOCTH, TUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHOW pabOTHI, pachpenensTh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXAAaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboTsl (0O0CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIE INTYPMBI» W HHBIE), BBIMNOJIHATH CBOIO YacTh pabOTBl W
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH YI€HAMHU KOMAaH[bI, OLIEHUBATh
KayeCTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPHUsM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aUMOJECHCTBUSL.

HHPEAMETHBIE PE3YJIBTATBI

K koniry 10 kiaacca o0yyaromuics HayquTCst:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUAMH CTEPEOMETPUU TIpU
pELIeHNN 3a]]a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCYKICHUMH;

e IPHUMEHATH AKCHOMBI CTEPEOMETPUHU U CJIEACTBUSA M3 HUX IPHU PEIICHUU
reOMETPUYECKUX 3a/aY;

e KJIAcCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSMHU, CBA3aHHBIMU C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMH B NPOCTPAHCTBE, MEXKIY MPSIMOM U
MJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamua, NpsMOYroJIbHBINA Napaienenunen, Kyo);

e KJIaCCH(PUIIUPOBATH  MHOTOTPAHHHWKH, BBIOMpass  OCHOBaHWUS  JJIs
KJ1IacCU(UKaIINH,

e CBOOOAHO ONEpUPOBATH  IOHATUSIMHU, CBSA3AaHHBIMH C  CEUYCHHEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

e BBINIOJHSATH napajjiebHOe, LEHTPAJIBHOE " OpPTOrOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA TJIOCKOCTH, BBITIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBINOIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpHU3Ma,
MUpaMuJia), TCOMETPUIECKUX TEJI C IpUMEHEeHHEM (hOpMYIT;



CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHMMETPUHU
uryper;

CBOOOJTHO OIEpUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH, NMPUMEHSS H3BECTHBIC METOJIbI
IIPY PEUICHUU MAaTEMaTUYECKUX 33/1a4 MOBBIIMIEHHOTO W BBICOKOT'O YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEUIIIME MPOrPaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4;
W3BJICKaTh, MPEOOPa30BBIBATE W HMHTEPIPETHPOBATH HHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
YepTekKax U pUCYHKAX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAJIbHBIE CUTYALlUU, NPUMEHATh U3YUYEHHBIE NOHSITUSA B
mpoliecce  IMOMCKAa  pelieHUsT MaTeMaTU4yecku  CcopMyIHpOBaAHHOM
npoOIeMbl, MOJEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE T€OMETPHH,
MCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUM W TEopeM, almapara ajareOpbl, pemiaTth MPaKTUUYECKUE 3a/layuu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpEACTaBlIeHUs 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJHO OMNEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHMYECKOH U CcHEeprUYeCKOM TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTepUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IIMIIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHSI TEJT BPAICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIIOoKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIICHHS,
O00BEMBI W TUIONMIAA TOBEPXHOCTEH MHOTOTPAHHMKOB WM TEJI BPAIICHHSI,
TCOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpallicHUS ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK HJIU TEJIO
BpAIICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY TUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;



n300pakatb M3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

CBOOOJTHO OMEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALIMU HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelIaTh TEOMETPUUECKUE 3aaUM HA BBIUKMCIIEHUE YIJIOB MEKIY MPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/A IPU PELICHUH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAaHHUKOB U TeN BpalleHUS MpH
[apaJUIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPUHM, 3€PKAIBHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALCHHUs: CEUEHUs LWIMHAPA
(mapasuieNnbHO U MEPICHIUKYIISIPHO OCH), CEYCHHS KOHyca (TapaijieibHbIe
OCHOBAHMIO U MIPOXO/ISAIINE YepPEe3 BEPIIUHY), CEUCHUS 1apa;
WCIIOJIB30BaTh METOABI INOCTPOCHMSI CEUYECHUM: METOJA CIENOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHSITh TeoMeTpudeckre (aKThl JJIsi PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKa3aTeJIbCTBO MATEMaTHUYECKUX OTHOLICHUH U
HaXOXJCHUE T€OMETPUUECKUX BEITNYMH;

IIPUMEHATH MPOrPAMMHBIE CPEJICTBA U AJEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKHUX 3a/1a4;

IPUMEHATh  TOJYYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPAaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYaALUH, IPUMEHSATh U3YUEHHBIC
IOHSATHUSI, TEOPEMBbI, CBOWCTBA B IPOLECCE MOUCKA PELICHUS
MaTeMaTU4eCKu  CPOPMYJUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peAIbHBIE CUTyalldH Ha SI3bIKE T€OMETPHUH, UCCIEIOBaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUYECKUX TMOHSATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HAXO0XJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBlieHUs: 00 OCHOBHBIX dTamax Pa3BUTHUS TCOMETPHUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



Ne i/

TEMATHYECKOE IINTAHUPOBAHUE

HanmenoBaHmue pa3jiesioB U TeM
NMPOrpaMmbl

10 KITACC

KoauuyecTBO 4acoB

Bcero

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/ https://educont.ru/

BBenenue B ctepeoMeTpuio 23 httos-//urok. Lc.ru/
B3aumHoe pacnionoxeHue npsMbIX B 6 https://uchi.ru/ https://educont.ru/
MIPOCTPAHCTBE https://urok.1c.ru/
[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B 8 https://uchi.ru/ https://educont.ru/
MIPOCTPaHCTBE https://urok.1c.ru/
IleprieHAMKYAAPHOCTD MPAMBIX U o5 https://www.time4math.ru/oge
IIJIOCKOCTEN B IPOCTPAHCTBE https://educont.ru/ https://urok.1c.ru/
https://resh.edu.ru/ https://educont.ru/
VYTiIBl ¥ paccTosHUSA 16 httos-//urok. Lc.ru/
| P OO—— v https://uchi.ru/ https://educont.ru/
ororp https://urok.1c.ru/
https://resh.edu.ru/ https://educont.ru/
BexTops!l B mpocTpaHcTBE 12 httos-//urok. Lc.ru/
[ToBTOpEHue, 06001mEeHNE U 5 https://www.time4math.ru/oge
cHUCTeMaTU3alus 3HaHUI https://educont.ru/ https://urok.1c.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102


https://resh.edu.ru/
https://educont.ru/
https://urok.1c.ru/
https://uchi.ru/
https://educont.ru/
https://urok.1c.ru/
https://uchi.ru/
https://educont.ru/
https://urok.1c.ru/
https://www.time4math.ru/oge
https://educont.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://educont.ru/
https://urok.1c.ru/
https://uchi.ru/
https://educont.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://educont.ru/
https://urok.1c.ru/
https://www.time4math.ru/oge
https://educont.ru/
https://urok.1c.ru/

11 KJIACC

No /m HaunmeHnoBaHMe pa3je/ioB U TeM KosimvecrBo yacos DJIeKTpoHHbIe (LM (ppoBbIE)
B MPOrpaMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
https://resh.edu.ru/ https://educont.ru/
1 AHamMTHYeCKasi TeOMETPHS 15 https-//urok. Lc.ru/
2 Hoeropenne, obobwenHe u 15 https://uchi.ru/ https://educont.ru/ https://urok.lc.ru/
cucreMaru3anus 3HaHUN
N https://www.time4math.ru/oge https://educont.ru/
3 O0bEéM MHOTOTpAaHHUKA 17 httos-//urok. Lo.ru/
4 Tena BpaieHus 24 https://uchi.ru/ https://educont.ru/ https://urok.1c.ru/
5 [Tnomany noBepXHOCTU U 0OBEMBI 9 https://www.time4math.ru/oge https://educont.ru/
KpPYIJIbIX TEJ https://urok.1c.ru/
https://resh.edu.ru/ https://educont.ru/
6 Apmoienus 5 https://urok.1c.ru/
7 [ToBTOpenue, o6o0IIeHNE U 17 https://resh.edu.ru/ https://educont.ru/
cHUCTeMaTU3alus 3HaHUI https://urok.1c.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://resh.edu.ru/
https://educont.ru/
https://urok.1c.ru/
https://uchi.ru/
https://educont.ru/
https://urok.1c.ru/
https://www.time4math.ru/oge
https://educont.ru/
https://urok.1c.ru/
https://uchi.ru/
https://educont.ru/
https://urok.1c.ru/
https://www.time4math.ru/oge
https://educont.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://educont.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://educont.ru/
https://urok.1c.ru/

Ne i/

IHOYPOYHOE IINTAHUPOBAHUE

10 KITACC

KoJunuyecTBo

Tema ypoka 4acoB
Bcero

OcHoBHbI€ IpaBUiIa U300paKEHUSI HA PUCYHKE INIOCKOCTH, TApaJuIEIbHBIX MPSAMBIX (OTPE3KOB), CEPENUHBI OTPE3Ka

[TonsTHa cTrepeoMeTpun: ToUKa, psMasi, INIOCKOCTb, IPOCTpaHcTBO. OCHOBHBIE ITPaBUJIa H300paKEHUSI HA
PHUCYHKE TJIIOCKOCTH, MapalljIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka

Ilonstus: MEepeCCKaroIreCA MIOCKOCTH, IIEPCCCKAIOIINECS IPsAMast U IJIOCKOCTh; MOJYIIPOCTPAHCTBO

Ilonstus: MEpeCCKaAroIMECA IIOCKOCTH, ICPCCCKAIOIINECS IPsAMast U IJIOCKOCTh; MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHNE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOIIUX O0HEKTOB

© o0 N O o1k w N

MHororpaHHiKH, U300pa’keHue MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX 0OBEKTOB
AKCHOMBI CTEPEOMETPUHU U TIEPBbBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBHS U3 HUX

R PR RRRPR R R R

AXCHOMEI CTECPCOMETPHH U ICPBBIC CICACTBHUA U3 HUX. Crioco0Ob1 3aaHus MPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE.
O0o3HaUYCHUS IMPAMBIX U MJIOCKOCTEH

11

12

N300pakeHne ceueHni mupaMuabl, Kyoa U MpU3MBbl, KOTOpbIE MPOXOAAT yepe3 ux pédpa. M3o0paxenue
IIepECEUEHM S TIOJYYEHHBIX TUIOCKOCTEN. PackpalmBanye MOCTPOCHHBIX CEUEHUI pa3HBIMU LIBETAMHU
N3obpakenue ceueHuit mupaMuisl, Kyoa v IpU3Mbl, KOTOPbIE TPOXOIAT uepe3 ux péopa. Mzobpaxenue
IIepECEUEHM S MOJYYEHHBIX TUIOCKOCTEN. PackpalmmBaHye MOCTPOCHHBIX CEUEHUI pa3HBIMU LIBETAMHU
N3o006paxeHue cedeHnit mupamMuibl, Kyoa 1 MpU3Mbl, KOTOpPBIE MTPOXOIAT uepe3 ux péodpa. M3olOpaxkenue
IIEPECEUCHMS TIOJYYEHHBIX TUIOCKOCTEN. PackpalinBaHue NOCTPOSHHBIX CEYEHUM pa3HbIMU LIBETAMU

13

14
15

N3ob6pakenue ceueHuit mupaMuisl, Kyoa v IpU3Mbl, KOTOPbIE IPOXOJAT Yepe3 ux péopa. M3obpaxenue
nepeceyeHusl MoIyYeHHbIX MIockocTel. PackpamBanue NOCTPOEHHBIX CEUYEHUH pa3HbIMU IIBETAMH

MeTtox cnefoB st TOCTPOSHUS CeUSHUI
Merton ciaenoB 1jisi TOCTPOeHUs ceueHuil. CBOMCTBA MEpEeCEUCHUH MPSAMBIX U IIIOCKOCTEHN

16

Merton ciaenoB 1jisi TOCTPOeHUs ceueHuil. CBOMCTBA MEpEeCEUCHUH MPSAMBIX U IIIOCKOCTEHN

17

e

[Toctpoenue ceuenuii B nupamuze, Kyoe no Tpém ToukaM Ha péopax. CozraHre BEBIHOCHBIX YEPTEkKEH 1 3aIich




aroB IOCTPOCHUA

[ToctpoeHue ceuenuii B mupamuje, Kyoe mo TpéM Toukam Ha p€opax. Co3gaHne BHIHOCHBIX YepTEXKeH 1 3aluch

18 1
11aroB IOCTPOEHHUS

19 [Toctpoenue cedenuii B nupamuze, Kyoe mo Tpém Toukam Ha péopax. CozraHne BEBIHOCHBIX YEPTEkKEH 1 3amicCh 1
11aroB MOCTPOCHUS

20 [TocTpoenue ceuenuii B nupamue, kyoe 1o TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX YepTeXel U 3aluch 1
11aroB IOCTPOEHUS

21 [ToBTOpenue mnanumerpuun: Teopema 0 IpONOPLUUOHATIBHBIX OTpe3kax. [logobdue TpeyroapHUKOB 1

29 [ToBTOpenue nnanumerpun: Teopema Menenas. PacdeTsl B ceueHUsAX Ha BBIHOCHBIX YepTexax. Mcropus pazsurus 1
IUTAHUMETPHUH U CTEPEOMETPUN

23 Konmponvnas paboma Ne 1 "Axcuomvr cmepeomempuu. Ceuernus'" 1

24 B3aumHoe pacnonoxeHnue npsmMelix B npocTpancTBe. CkpermuBaromuecs npsmblie. [Ipu3Haku cKkpeiuBarommxcs 1
npsimbIx. [apaienbHble IpsMbIe B IPOCTPAHCTBE

o5 Teopema 0 CynieCTBOBAHMM U €AMHCTBEHHOCTH MIPSIMON MAapaJUIEIbHOM TaHHOW MPSMOM, IPOXOSAIIEH Yepe3 TOUKY 1
IIPOCTPAHCTBA U HE JIEKAIEH Ha JaHHOM NpsAMOM. Jlemma o nepeceyeHnn napajiebHbIX MPSMBIX IIJIOCKOCTBIO

26 [TapamienbHOCTB Tpex NpsAMBIX. Teopema 0 TpEX MmapaJuIeIbHbIX NPSMBIX. Teopema 0 CKpEeIUBAOIIMNXCS MPSIMBIX 1

27 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA MapaJljIeIbHOI0 NpoeKTupoBaHus. M300paxeHue pa3HbIx 1
¢buryp B napajuieaIbHON NPOEKIMU

28 [leHTpanpHas MpoeKLMs. YTOJ C COHAIIPABIECHHBIMU CTOPOHAMH. YTOJI MEXIY IPSIMbIMH 1

29 Koumponvnas paboma Ne 2 "Bzaummnoe pacnonodicenue npsamvix ¢ npocmpancmee” 1

30 [ToHATHS: mapamIebHOCTD MPSAMOM M IUIOCKOCTHU B ITpocTpaHcTBe. [Ipu3Hak napaienbHOCTH NPSAMOU U 1
m10ckocTH. CBOMCTBA MAapaJIETIbHOCTH MPSIMOM U TUNIOCKOCTH

31 r €OMETPUHECKHE 337141 Ha BLIMHCICHHE U 10Ka3aTeNbCTBO, CBAZAHHBIE C NapajlIebHOCTBIO MPAMBIX U 1
IIJIOCKOCTEN B IPOCTPAHCTBE

32 ITocTpoeHne cedenus, TPOXOASIIETO Yepe3 JaHHYI0 IPSIMYIO Ha YepTEeXKeE U NapajuIeIbHOTO IPYro MpsiIMOM. 1
Pacuér oTHOLIECHUH

33 [TapannenpHas npoeKLus, IPUMEHEHHUE 7S TOCTPOeHUs ceueHui Ky0a u nmapamenenumnena. CoiicTBa 1
napauleJenune1a u Ipu3Mbl

34 [TapamienbHble IOCKOCTH. [Ipu3HAKU NApAIIENBHOCTH IBYX INIOCKOCTEN 1

35 TeopeMa 0 napayIeNbHOCTH U €IUHCTBEHHOCTH IJIOCKOCTH, MPOXOIAIIEH Yepe3 TOUKY, HE IPUHAICKALLYIO 1

JIAHHOM IUIOCKOCTH U CIIEACTBUS U3 HEE




CBolicTBa napaaiCIbHbIX IUIOCKOCTEH: O NapajICJIbHOCTH IPAMBIX IIEPECECUCHU ITPU IIEPECCUCHUUN ABYX

36 NapaJuIeIbHBIX IIJIOCKOCTEN TpeTher 1
37 Koumponvnas paboma Ne 3 "llapannensnocms npsamwvix u niockocmeii” 1
38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctn 1
39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1
40 CpolicTBa Ky0a U IPSIMOYTOJILHOTO TMapauieienure/a 1
41 Boruucnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM Iapajliesienune e 1
42 [TepnieHIUKYIAPHOCTD MPSIMOM M IIOCKOCTH. [IpH3HaK nepneHuKyIIPHOCTH NPSAMON U IMJIOCKOCTH 1
43 [TepnieHAUKYIAPHOCTD MPSIMOM M IIOCKOCTH. [IpH3HaK nepneHMKyIIPHOCTH NPSAMON U IMJIOCKOCTH 1
44 Teopema o CYLLECTBOBAHUH 1 €AUHCTBEHHOCTH IPSAMOI, IPOXOAALIeH Yepe3 TOUKY MPOCTPAHCTBA U 1
NEePIEHANKYIISIPHOH K IJIOCKOCTH
45 [1;10CKOCTH M NEPIEHANKYIIIPHBIE UM NIPSMbIE B MHOIOTPAHHUKAX 1
46 [TnocKoCTH M MEePIEeHAUKYISIPHBIE UM IPSIMbIE B MHOTOTpaHHHKaX 1
47 [Tepnennukynsip u HaknoHHas. [locTpoeHne nepneHIMKyIspa U3 TOUKU Ha IPSIMYIO 1
48 [Tepnennukynsip u HaknoHHas. [locTpoeHne nepneHIuKyspa U3 TOYKH Ha IPSIMYIO 1
49 Teopema o Tpéx neprneHAnKyIsipax (mpsimMas u oopaTHast) 1
50 Konumponvnasa paboma Ne 4 "[lepnenouxynaprocmo npsameix u niockocmeiu” 1
51 Yroa Mexy CKpelMBarOIIMMHCS IPSIMBIMU 1
52 [Touck nepreHAnKYISPHBIX IPSIMBIX C TOMOIIBIO MEPIEHAUKYISIPHBIX IIOCKOCTEH 1
53 OpToroHaibHOE MPOESKTUPOBAHHE 1
54 [Toctpoenue ceueHuii Kyda, MpU3Mbl, MPABHIILHON MUPAMUIBI C TOMOIIBI0 OPTOTOHAIBHOM MPOEKINH 1
55 [Toctpoenue ceueHuii kyda, MpU3Mbl, MPABHIILHON MUPAMUIBI C TOMOIIBI0 OPTOTOHAIBHOM MPOEKINH 1
56 CuMMeETpHSs B MPOCTPAHCTBE OTHOCHTEIBHO IIIOCKOCTH. [1ITOCKOCTH CHMMETPHIT B MHOTOTpaHHHKaX 1
57 [Ipu3HaKk NepHneHANKYIIPHOCTH IPSIMON U INIOCKOCTH KaK CIEJCTBUE CUMMETPHUH 1
58 [IpaBubHBIE MHOTOTPAaHHUKHU. Pacyér paccTossHUM OT TOUKH JI0 TIOCKOCTH 1
59 [IpaBubHBIE MHOTOTPAaHHUKHU. Pacyér paccTossHUM OT TOUKH 710 TNIOCKOCTH 1
60 Crioco0bI OYCTUTh NMEPIIEHAUKYIISAPB: CAMMETpPHUS, CIIBUT TOUKU MO NapaJlIeIbHOW IPSIMOi 1
61 CuBur no HenapauieabHOU IPSIMON, U3MEHEHUE PACCTOSHUM 1
62 Koumponvnas paboma Ne 5 "Bzaumuoe pacnonosiceHue npsamvix u niockocmetl 6 npocmpancmee” 1




HOBTOpCHI/ICZ Yo MexXay npsaMbIMHA Ha IIJIOCKOCTH, TPUT'OHOMETPHA B IIPOU3BOJIbHOM TPECYT'OJIBHUKE, TCOpEMA

63 1
KOCHUHYCOB
64 [ToBTOpEHUE: YrOa MEKY CKPEIIUBAIOIIMMHUCS IPSIMBIMU B IPOCTPAHCTBE 1
65 ['eomeTpuueckre METO bl BHIYMCIEHUS YIJIa MEX/1Y NPSIMbIMU B MHOTOI'PaHHUKAX 1
66 JIByrpansbliii yroja. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yria 1
67 [lepnenaukynsipuble naockoctu. CBONCTBA B3aUMHO MEPIEHAUKYIISIPHBIX MIJIOCKOCTEMN 1
68 [TpusHak NEpIEHMKYILAPHOCTH IUIOCKOCTEH; TeOpeMa O MPSIMOU IIEPECEUEHUS IBYX IIJIOCKOCTEN 1
NEPIEHIUKYIISPHBIX TPEThEH MIIOCKOCTU
69 [IpsiMoyTOIBHBIN TTApAJUICTICTIHIICT; KyO; H3MEPEHHs, CBOMCTBA MPSAMOYTOJIBHOTO MMapaiiesienumeaa 1
70 Teopema o0 AMaroHanu NpSMOYroJbHOTO MapalJIesIeUIea U CIEICTBUE U3 Hee 1
71 CrepeoMeTpuuecKre U IPUKIIAHbIE 3a]]a41, CBA3aHHbIE CO B3aUMHBIM PACIOJI0KEHUEM NPSMBIX U INIOCKOCTH 1
72 [ToBTOpEHUE: CKpelMBaroLMecs NPIMbIE, TapaljIesIbHbIE INIOCKOCTH B CTAHIaPTHBIX MHOT'OI'PaHHUKAX 1
73 [Tapa napaenbHbIX IIIOCKOCTEHN Ha CKPEIIUBAIOIIUXCS IPSAMbIX, PACCTOSIHUE MEXAY CKPEIMBAIOILUMUCS 1
IPSIMBIMU B IPOCTBIX CUTYaLMsIX
74 PaccTosiHre OT TOYKH 10 TIIOCKOCTH, PAaCCTOSHUE OT MPSIMOM 11O MIIOCKOCTH 1
75 Boruncnenue paccTOSHUNA MEX1y CKPELUBAIOIIUMUCS MPSIMbBIMH C TOMOIIBIO NEPIEHIUKYISIPHON MII0CKOCTH 1
76 TpéXFP.aHHBII\/’I yTroJl, HEpaBEHCTBA JJIsl TpeXTpaHHbIX yrioB. Teopema [Tugaropa, TeopeMbl KOCHHYCOB U CUHYCOB 1
JUIsl TPEXTPAHHOTO yIiia
77 OneMeHThl chepruuecKoil reOMeTpUu: reoIe3nUecKre JIMHUM Ha 3emiie 1
78 Konumponvnasa paboma Ne 6 "Yener u paccmosanus" 1
79 CucremaTtu3zanus 3HaHul "MHOTrorpaHHHUK U €0 3JIEMEHTHI" 1
80 [MTupamuna. Buas! nupamu. [IpaBunbHas nupamuia 1
81 IIpusma. [Ipsimas u HaknoHHas npusmel. [IpaBuibHas nprusma 1
82 [Tpsimoii mapasuienenune, IpsIMOYToJIbHBIN Mapaienenumnes, Kyo 1
83 Brimykiibie MHOrOrpanHuku. Teopema Ditnepa 1
84 Beinykneie MHOrorpanHuku. Teopema Oiinepa. [IpaBuiibHbIE U TOJTYIIPABUIIBHBIE MHOTOTPAaHHUKH 1
85 Koumponvnas paboma Ne 7 "Muozoepannuxu” 1
86 [TonsiTHE BEKTOpa HA MIJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3HocTh BEeKTOpOB 1




89 [TpaBumo mapasuienenurena 1
90 YMHOXKEHUE BEKTOpa HA YHCIIO 1
91 PaznoxeHne BeKkTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIINUX B OJHOH IIIOCKOCTH 1
92 CxansipHO€ MPOU3BEICHHE 1
93 Bprumnciienre yriia Mex1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [IpocTeiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aqaun ¢ BEKTOpaMu 1
97 Konmponvnas paboma "Bexmopa na niockocmu u 6 npocmparcmee” 1
98 O06001eHne U cucTeMaTu3alus 3HaHUK 1
99 O06001eHne U cucTeMaTu3alus 3HaHUN 1
100 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
101 Hmoecosas konmponvras paboma 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuecrBo
Ne i/ Tema ypoka 4acoB

Bcero
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa HA INIOCKOCTH U B IPOCTpaHCcTBE" 1
2 [ToBTOpenue tems! "CkansipHoe pou3BeeHUE BEKTOPOB" 1
3 [ToBTOpeHue Temsl "Boruncienue yria Mex,1y BEKTOpaMu B IpOCTpaHCcTBe" 1
4 [ToBTOpeHue Temsl "YpaBHEHUE PSIMOM, TPOXOASIIECH Yepe3 ABE TOUKH" 1
5 YpaBHEeHHE MJI0CKOCTH, HOPMallb, YPaBHEHHE MJIOCKOCTH B OTPE3Kax 1
6 YpaBHEeHHE MJI0CKOCTH, HOPMallb, YpPaBHEHHE MJIOCKOCTH B OTPE3Kax 1
7 BekropHoe npou3BeneHne 1
8 JIuHeiliHble HEPABEHCTBA, JINHEHHOE TPOrPAaMMHUPOBAHHE 1
9 JIunHeiiHble HEPABEHCTBA, JINHEHHOE TPOrPAMMUPOBAHHE 1
10 AHaIUTHYECKHE METO/Ibl pacuéTa yriia MeX/1y NpsSIMbIMH B MHOTOI'paHHUKAX 1
11 AHaJIUTHYECKHUE METO/IbI pacuéTa yriia MeX/1y INIOCKOCTIMHU B MHOTOI'PaHHUKAX 1
12 ®opmysa pacCTOSIHUSI OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1
13 Haxoxaenue paccTosiHUI OT TOYKHU A0 IUIOCKOCTH B KyOe 1
14 HaxoxaeHne paccTostHul OT TOUKHU 10 TVIOCKOCTH B MPABUIILHON MUPAMUIE 1
15 Koumponvnas paboma Ne 1 "Ananumuueckas ceomempus” 1
16 CeueHust MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH 1
17 CeueHust MHOTOIPaHHUKOB: METO/I CJIEJIOB 1
18 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH, IEPECEUEHUS TIPSAMBIX U INIOCKOCTEN 1
19 [TapanienbHble NpsIMBIE U TUIOCKOCTH: MTAPAJIJIENIbHBIE CEUEHUS 1
20 [TapanenbHble psIMbIE U IVIOCKOCTH: pac4€T OTHOLIEHUN 1
21 [TapanienbHble MPsIMbIE U TUIOCKOCTH: YTIIbl MEXKY CKPELUBAIOLIIUMUCS IPIMBIMU 1
29 [leprieHquKyNIApHBIE MPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIE APl MEPIEHANKYISIPHBIX MIIOCKOCTEN U MPSAMBIX, 1

CUMMETPUU MHOTOTPaHHHUKOB

23 [lepneHIMKYIsIpHBIE MIPSIMBIE U IUIOCKOCTH: TEOPEMA O TPEX NEPIEHIUKYIIIpaxX 1




24 [lepnieHquKyNIgpHBIE MPSIMbIE U MJIOCKOCTU: BHIYMCIICHUS IJIMH B MHOTOIPaHHUKAX 1
25 [ToBTOpEHME: TUIONIAAX MHOTOYTOJLHUKOB, (POPMYJIBI JJIS ILIOIIAIeH, COOOpaKeHUs TO100us 1
26 [ToBTOpEHME: TUIONIAAX MHOTOYTOJLHUKOB, (DOPMYIIBI IS TUIOIIAICH, COOOpaKeHUs O00us 1
27 [ToBTOpEHME: TUIONIAAX MHOTOYTOJLHUKOB, (DOPMYIIBI IS TUIOIIAICH, COOOpaKeHUs O00us 1
28 [Inomanu ceyeHnit MHOTOTPaHHHUKOB: IUIOIIAIU IOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, COOOpaxeHHs Mogo0us 1
29 [Tnomaam cedeHunii MHOTOTPaHHUKOB: TUIOIIAI TIOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOPaXEHUS MOJ00us 1
30 Konmponvnas paboma Ne 2 "[loemopeHnue: MHO202paAHHUKU, CeYeHUsI MHO202PAHHUKO8" 1
31 O0béM Tema. OObeM PSIMOYTOJIBHOTO TIapaJuIeIeTUIIeIa 1
32 3amaun 00 yaBOCHUHU Ky0a, 0 KBaapaType Kyda; 0 TPUCEKIINH YyTIia 1
33 CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE ¢ 00BEMOM MPSIMOYTOJIBHOTO TapalIeenuIea 1
34 [Ipuxiagnabie 3a1a4u, CBSI3aHHBIE C BEIYMCICHHEM 00bEMa MPSIMOYTOIBHOTO MMapauIesIeuIeaa 1
35 O0BbEM MIPSMOIA TPU3MBI 1
36 CrepeoMeTpHuuecKre 3aJa4u, CBSI3aHHbIE C BHIYUCIEHUEM 00bEMOB IPSIMON TIPU3MBI 1
37 [TpuknaaHele 3a7a4u, CBA3aHHbIE C 00BEMOM IPSIMOM MPU3MBI 1
38 Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO onpeaenéHHoro naTerpana. O0bEM HaKIIOHHON TPU3MBI 1
39 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeeaéHHOro nHTerpana. O0bEM MUpaMUIbI 1
40 ®opmyina 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM YTIIOM 1
41 ®opmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB MUPaMUJL C OOIIUM YTIIOM 1
42 CrepeoMeTpHuuecKkre 3aJaul, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBbI 1
43 CrepeomeTpuuecKue 3aa4m, CBI3aHHbIC C 00bEMAMHU THPAMMUTBI 1
44 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN", CBA3aHHbBIE C 00bEMOM HAKIOHHOM MPU3MBI 1
45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MTUPAMUIBI 1
46 [Tpumenenne 00bEMOB. Boruncienne paccTosiHUS 10 TUIOCKOCTH 1
47 Koumponvnas paboma Ne 3 "Ob6vém muocoepannuxa” 1
48 Hunuaapudeckasi MOBEPXHOCTh, 00pa3yIOIIHe NUINHAPHISCKONH TOBEPXHOCTH 1
49 Humunap. [pssmont kpyroout unuHAp. [nomans moBepXHOCTH HUIHMHAPA 1
50 Konunueckas HOBepXHOCTh, 00pa3yrolie KOHnYecKoi moBepxHocTH. Konyc 1
o1 CeueHnne KoHyca IJIOCKOCTBIO, MapajlIeIbHOM MIIIOCKOCTH OCHOBAHUS 1
52 VYceu€nnsiii konyc. M3o00pakeHne KOHYCOB M YCEYEHHBIX KOHYCOB 1




53 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHON IMOBEPXHOCTH KOHYCa 1
54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHON IMOBEPXHOCTH KOHYCa 1
55 CrepeoMeTpHUECKHE 3a/1a4d Ha JJOKA3aTeJIbCTBO M BEIYUCIICHHE, TOCTPOSHHEM CCUCHHUH MWIMHPA, KOHYCca 1
56 CrepeoMeTpHUECKHE 3a/1a4d Ha JJOKA3aTeIbCTBO M BEIYUCIICHHE, TOCTPOCHUEM CEUCHHI IIMIIMH/IPA, KOHYCa 1
57 [Tpuknagabie 3a1a91, CBSI3aHHBIE C [JIMHIPOM 1
58 Koumponvnas paboma Ne 4 "Tena epawenusi: yuaunop u kowyc" 1
59 Cdepa u map 1
60 [Tepeceuenue cdeprl u mapa ¢ mwiockocThio. Kacanue mapa u cdepsl maockoctso. B n n3o0pakeHue mapa 1
61 [Tepeceuenue cdeprl u mapa ¢ mwiockocthio. Kacanue mapa u cdepsl maockoctso. B n n3o0pakeHue mapa 1
62 Ypasaenue chepsl. [Lomans cheps! u e€ yacteit 1
63 Cummerpus chepsl 1 mapa 1
64 CTepeoiweTpnquKHe 3aJ]auu Ha JI0Ka3aTeIbCTBO U BBIYUCIICHHE, CBI3aHHBIE CO chepoii U mapoM, TOCTPOCHUEM HX 1
CEUEHH TUIOCKOCTHIO
65 CTepeoivIeTqueCKHe 3aJauM Ha JJ0Ka3aTelbCTBO U BBIYHMCIICHHE, CBSI3aHHBIE CO chpepoii M mapoM, TOCTPOCHUEM HX 1
CEUEHHH MIOCKOCTHIO
66 [Tpuknanubie 3a1a4n, CBI3aHHBIE CO ChEepoi U mapoM 1
67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BHIYUCIICHHS B OKPY>KHOCTHU, CTaHIapTHBIE MO00US 1
68 Paznuunble KOMOMHAIMK TeJ BpaIleHUsl 1 MHOTOTPaHHUKOB 1
69 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1
70 3amaun o Teme "Terna U MOBEpXHOCTH BpamieHus " 1
71 Koumponvnas paboma ; 5 "Tena u nosepxnocmu epawerus” 1
72 O06BeEM muuHaApa. TeopeMa 06 00bEME MPSIMOTO MIIHMHIPA 1
73 Brruucnenue o0bEMOB TeN ¢ MOMOIIBIO Onpeiea€HHOTo nHTerpana. O0bEM KoHyca 1
74 [Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH KOHYCa 1
75 CrepeoMeTpHueCKUe 33JJa4i, CBSI3aHHbBIE C BBIYHCICHUEM 00hEMOB IIMIIHH/PA, KOHYCA 1
76 [Tpuxiagnele 3a1aun 1o Teme "OO0bEMBI U TUIOMAAN TOBEPXHOCTEHN Ten" 1
27 O06BEéM mapa u mapoBoro cekropa. Teopema 06 00bEMe mmapa. [lnomans chepsl. CrepeomeTprueckue 3a1auu, 1
CBsI3aHHBIC C BEIUMCIICHUEM 00BEMOB II1apa, IMapoBOT0 CETMEHTA U IIapOBOTO CEKTOpa
78 [Tpuxnanueie 3anaun no reme "OOBEMBI Ten", CBs3aHHbIE ¢ 00BEMOM MIapa U oAb chepbl. COOTHOIICHUS 1

MEX]y TUTOIIASIMU TIOBEPXHOCTEH U 00bEMaMU MOJOOHBIX Tell




[Tono6ubie Tena B mpoctpaHcTBe. 3menenne o6bEMa npu nogodbun. CrepeoMeTpuyecKue 3ajauu, CBI3aHHbIE C

79 N . . 1
BBIUHCIICHHEM 00BEMOB TEIl U TUIOMIAJICH MTOBEPXHOCTEH
cieHueM 00bEMOB Te
80 Koumponvnas paboma Ne 6 "l[lnowadu nogepxnocmu u 00vémul kpyenvix men'” 1
81 JBmxenus npoctpancTBa. OTobpakenus. [IBikenus u paBeHcTBO (uryp. OOmue cBoiicTBa ABHKEHHMA 1
82 Bunb! nBmkeHui: mapamienbHbId IEPEHOC, IEHTPATbHAS CAHMMETPUS, 3€PKATbHAS CHMMETPHSI, TOBOPOT BOKPYT 1
PAMO
83 [Tpeobpa3zoBanus nmonobus. [Ipsmas u chepa Ditnepa 1
84 ['eomerprueckue 3a1a4n Ha IPUMEHEHHUE IBUKEHUS 1
85 Konmponvnas paboma Ne 7 "Bexmopul 6 npocmpancmee” 1
86 O6o6maromee noproperne 11 monsTHii 1 MeTOI0B Kypca reomerpuu 10—11 kiraccoB, cucteMaTH3aIvs 3HAHUH: 1
"[TapannenbHOCTh NPSIMBIX M TUIOCKOCTEN B MpOCTpaHCcTBE"
87 O6o6maromiee nopropenue 11 nonsTuii u MeTo0B Kypca reomerpuu 10—11 kiaccoB, cuctemaTH3alus 3HaHUH: 1
"BexTopsl B mpocTpaHcTBe"
88 O6o6maroree noproperne 11 mousTHii 1 MeTOI0B Kypca reomerpuu 10—11 kiraccoB, cucteMaTH3aIvs 3HAHUH:
"BexTops! B npocTpaHcTe" .
89 O6o6maromee nopropenue 11 monstuii u MmetogoB Kypca reometrpuu 10—11 kiaccoB, cuctemaTH3aius 3HaHU: 1
"O6beM MHOTOrpaHHUKA"
90 O6o6maromee nopropenue 11 moHsTHii 1 MeTo0B Kypca reomerpuu 10—11 kinaccoB, cucteMaTH3alus 3HaHUH: 1
"O6beM MHOTOrpaHHUKA"
91 O6o06matomiee moropenue 11 moHsTHI 1 METO0B Kypca reomeTpun 10—11 kiaccoB, cucTemMaTu3amus 3HaHUN: 1
"Tlnomaay noBepXHOCTH M 0OBEMBI KPYTJIbIX Ten"
92 O6o6maromee nopropenue 11 monsTHii 1 MeTo10B Kypca reomerpuu 10—11 kiaccoB, cucteMaTH3alus 3HaHUH: 1
"ITmomany MOBEpXHOCTH U 0OBEMBI KPYTIIBIX TEN"
93 Hmoeosas konmponvuas paboma 1
94 Hmoeosas konmponvuas paboma 1
95 [ToBTOpeHUe, 06001IeHNE U cUCTeMaTH3alusl 3HAHUI 1
9% Hcropust pa3BuTHs CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX MHXEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTHUI
HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B Pa3BUTHUN COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX
37 TEXHOJIOTUI .
98 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX MHXEHEPHBIX U KOMITBIOTEPHBIX 1




TEXHOJIOTUN

HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX

99 . 1
TEXHOJIOT Uil

100 Ucropus Pa3BUTHS CTEPEOMETPHUH KAk HAYKH H e€ poJib B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIbIOTEPHBIX 1
TEXHOJIOTHI

101 Hcropus PasBUTHs CTEPEOMETPHUH Kak HaYKU 1 €€ poJIb B Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTHIl

102 Ucropus Pa3BUTHS CTEPEOMETPHH KaK HAYKH H e€ poJib B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIbIOTEPHBIX 1
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Marematuka: anredpa M Haudaja MaTEMaTUYECKOrO aHajiu3a, TI'e€OMETpUS.
I'eometpus. 10-11 kmaccsl : yued. nust obmeodpaszosat. opranuszanuit / JI. C.
ArtanacsH u ap. - M. : [Ipocsemenue, 2019.

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJISA

@enepanbHas paboyasi MporpaMma CpeaHero ooOimero o0pa3oBaHUs 110
yueOHOMYy TmpeameTy «MartemaTuka», yriyonéHuelii ypoBeHb (mns 10-11
KJIACCOB o0pa3oBaTeIbHBIX OpraHu3alui);
Matematuka (yrayOneHHbId ypoBeHb). Peanuzamus tpeboBanuit PI'OC
cpeaHero oomiero oopa3zoBanus : Metoauueckoe nocodue s yuutens / [J1. O.
Pocnosa, E. E. AnekceeBa, E. B. byuko]; nox pen. JI. O. PocnoBoii. — M.:
OI'BHY  «MHCcTMUTYyT  cTpareruu  pa3BuTHs ~ oOpaszoBanusi»,  2023.
['eomerpus. 10 knace. {unaktnueckue matepuaiibl. ba3zoBelil U yriyOJeHHBII
ypoBau. @®IoC / 3uB b. I. - M.: [Ilpocsemenue, 2022.
I'eomerpus. 11 kmacc. Jlumaktuueckue Marepuasibl k yueoHuky JI. C.
AtanacsHa. ba3oBblii u yriyOneHHBI ypoBHU. JlugakTuyeckue maTepuasl /
3uB b. I'. - M.: IIpocBenienue, 2020.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.time4math.ru/oge

https://educont.ru/

https://urok.1c.ru/



