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MNOACHUTEJIBHASA 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.
[TockonbKy  JIOTMUECKOE  MbIIUIeHHE,  (GOopMHpyeMOe  TpU  U3YYEHUU
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 PELIEHUM 337a4 €CTECTBEHHO-HAyYHOI'O LHUKIIA, B YaCTHOCTHU
buznyeckux 3aaay.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «I'eomerpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYaromuxcsi MNpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS 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 3a3JauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM 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 TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax 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 ~ BJIAJE€Th  OCHOBHBIMM  MOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPaHHUKM M Te€ja BpaLIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJEIIN;

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

dbopMHpOBaHUE yMEHUS BIAJAETh METOJAaMHU J0Ka3aTeIbCTB 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 aKCUOMATHKHU B MPOBEJACHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPIICHCTBOBAHME WHTEUIEKTYAIbHBIX UM TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PyHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YYEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS MOCTPOCHHBIX MOJIEIEH,
UHTEPIIPETALNY OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUAM y4eOHOTO Kypca, a
(dopMUpOBaHHE JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
POrpaMMbl, pacHpe/eIEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHuecs
oOpamanuch HEOJAHOKPATHO. TO TMO3BOJSET OPraHM30BaTh  OBIAJCHUE
T€OMETPHUUECKUMHU MOHITHSIMHI M HaBBIKaMU MOCIIE0BATEIHLHO U TOCTYNAaTeNbHO, C
cOOJTIOICHEM 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:

co3gath  ycnoBus s guddepeHuunanuu  00ydeHUs, TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro npeaMera «MareMaTukay;

HNOJFOTOBUTh OOYYArOIIMXCA K MPOJOJDKEHUIO H3YyYEHUS MaTeMaTUKH C
ya€ToM BbIOOpa Oyaymiel mpodeccuu, obOecrneunBas IMPEEMCTBEHHOCTb MEXKTY
oO1uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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 IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
[apajulelIbHble U CKpeluMBarolmuecs npsmbie. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAILIEITBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. llapauienbHOCTh MIIOCKOCTEN: NapalieiIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
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,  NOPOEKIUs  (QUIypsl HA  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 U MHOTOTPAHHBIC YIJIBL.
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. IIpusma: Nn-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-yrosibHas nUpamMuiaa,
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, KkyO. IlpencraBieHve o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTa’Jp,
JOACKAdIP U UKOCADIP.



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JHMaroHalH, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH TMPSAMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TEOpeEMa O TUIOLIAIN YCEYEHHON MTUPAMU/IBI.

CumMeTpuss B HOpPOCTPAHCTBE. IJIEMEHTHl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIenuneaa, CUMMETPUS MPABWIBHBIX NPU3M, CUMMETpPHsS IPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOpPAMU: 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 pas3lIoKEHUM BEKTOpa II0 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: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, OOpa3ylomue TmoBepxHocTed. Tema BpamieHus:
HUJIMHIpP, KOHYC, YCEUE€HHBIM KOHYyc, cdepa, map. BzauMHoe pacmnosioxeHue
chepbl U TUIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe. M3obpaxeHue Ten
BpaIlieHusi Ha TiockocTu. Pa3Béprka munuuapa u koHyca. Cummerpus chepbl U
niapa.

O6béM. OcHoBHbIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoOil U
HAKJIOHHOW TMPU3MBI, IIIAHJpA, TUpaMuabl U KoHyca. O0OBEM I1apa u 11apoBOro
CErMEHTa.

KoMOuHanuu Tenm BpamieHuss W MHOTOTpaHHWUKOB. [Ipu3ma, BImcaHHas B
IWJMHIpP, OMNHCaHHas oOKoJio IuiauHapa. llepeceuenune cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHSTHE MHOrOrpaHHMKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpaICHUS.

[Inomanas MOBEPXHOCTH IUJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx ¢uryp. IlpeoOpazoBanue momobusi, ToMmoTeTusi. Pemienue 3amauy Ha
MJIOCKOCTH € UCTIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.



[TocTpoeHue ceueHnii MHOTOIPaHHUKOB U TEJT BPAILICHUS: CEYCHUS LIUINHIPA
(mapayyienbHO M MEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJAIINE YepPe3 BEPIIUHY), CEUCHUS I1apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJI CJIE€A0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omnepanuu HaJ BEKTOpamu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHUA. [IpsiMmoyronpHas
cucTteMa KoopauHat B npoctpaHcTBe. Koopannatel 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 JBWXKCHUH. Buabl JIBWXKEHUN: TapajulebHBIA IEPEeHOC,
LIEHTpaJbHasl CUMMETPHS, 3€pKaJibHAs CUMMETPHS, MOBOPOT BOKPYI IIPSIMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOI'O KYPCA
«T'EOMETPUS» (YIVIYBJIEHHBIMX YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUIA,
MpOLeTyp TPaXKTAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOM MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH 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) acTeTH4ecKOe BOCIIUTAHME:

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

S) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 310pOBOTo M 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryispHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaAHUE:

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 COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4y MaTeMaTUYECKON HAMpPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:



cOPMHUPOBAHHOCTh  DKOJIOTHYECKON KYJNbTYphI, TOHUMAaHHWE BIIUSHUS
COITMATTbHO-?KOHOMUYECKUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYECKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOM  MpPAKTUKH, TOHUMAaHHE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITaroB €€
Pa3BUTUS M 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3AIMH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTypOW KakK CpEJICTBOM MO3HAHHUS MHPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIICHUNA MEXKAY MOHATUIMH, (HOPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS J1J1s1 0000IEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeoOpPa3OBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

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

JenaTb BBIBOABI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTEH CAMOCTOSITENBHO JT0KA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUIM
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBObI;

BBIOMpATh CMOco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEA0BaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;



CaMOCTOSITENIbHO (hOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI 1O PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBAaTh  JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKKe BBIABUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

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

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(GOPMAIHMIO PA3TUYHBIX BHJIIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLTIOCTPUPOBATH TpaPUUECcKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUA II0 XOAY PELICHMs 3aJauH,
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
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/a4M, BBIOUPATh CIIOCO0 pelieHus ¢
YIETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

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



OLIEHHUBATh COOTBETCTBUE PE3yNbTaTa IEJIU U YCIOBUIM, OOBSICHITH IPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W MHAUBUAYAJIHHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThl, pacrpeneisiTh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXAAaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OOMEH 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 KPUTEPHUSAM, CHOPMYITHMPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCs:

¢ CBOOOJTHO OINEPUPOBATH OCHOBHBIMU TOHSATUSIMU CTEPEOMETPUM TIpU
pELIeHNN 3a]]a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCYKICHUMH;

e IPUMEHATh AKCUOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IMPU PELICHUU
reOMETPUYECKUX 33/1a4;

e KJIacCCU(ULMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

¢ CBOOOJTHO  OMEpPHPOBATh TMOHATHUAMH, CBS3aHHBIMA C yIriJaMd B
MPOCTPAHCTBE: MEXAY MPSAMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
MJI0CKOCTBIO;

¢ CBOOOTHO OMIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

¢ CBOOOZHO pacno3HaBaThb OCHOBHBIE BHUAbl MHOTOTPAHHUKOB (TIpH3Ma,
nupamua, NpsMOYroJIbHBINA Napaienenunen, Kyo);

e KJIacCCU(UUUPOBATh ~ MHOTOTPAHHUKH,  BbIOMpass ~ OCHOBAaHHS  JUIS
KJ1IacCU(UKaIINH,

¢ CBOOOJHO  ONEpUpPOBAaTh  MOHSATUSIMU,  CBSI3aHHBIMM C  CEYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeIbHOE, IEHTPAIbHOE U OPTOrOHAJIBLHOE MPOEKTUPOBAHHE
¢buryp Ha TUIOCKOCTb, BBITIONHATH U300pakeHHs GUTYp Ha MIIOCKOCTH;

e CTPOUTH CEYCHHST MHOTOTPAHHMKOB Pa3JIMYHBIMH METOJAaMH, BBITIOJHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAN TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TTpU3Ma, MHpaMua),
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

¢ CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: CUMMETPHsI B TPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU

burypsi;



e CBOOOZTHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIUMH BEKTOpaM |
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBITIOJIHSATh ACHCTBUS HAJ] BEKTOPaMU;

epelIaTh 33Jlayd Ha JO0Ka3aTeIhCTBO MATEMAaTUYECKUX OTHOILICHUH U
HAXOXKJIEHUE TC€OMETPUUYECKUX BEIUYMH, MPUMEHSSI WU3BECTHBIE METO/IbI
IPU PEIICHUH MAaTeMAaTUYECKUX 3aJ1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e IPUMEHSATHh MPOCTCUIINE TMPOTPAMMHBIE CpPEACTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 33]1a4;

e U3BJICKaTh, MPEOOPa3OBBIBATh M HHTEPIPETHUPOBATH HHPOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUTypax, TMPeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e IPUMECHSTH  TOJyYEHHbIC 3HAHWA HA TPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEANbHBIC CUTYallMH, MPUMEHATh H3yUYCHHbIC MOHSTHUS B
mpoliecce  MOMCKAa  pelieHUsT MaTeMaTU4yecku  CcopMyIHpOBAHHOM
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN U TEopeM, ammapara ajreOpbl, peniaTh MPaKTUYECKHE 3a/layw,
CBSI3aHHBIC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEITUYHH;

e UMETh TMPEJACTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJOTUH.

K konity 11 kiaacca oOyvaromuiicss Hay9uTCs:

¢ CBOOOHO OIEpUPOBaATh TOHATHIMH, CBSI3aHHBIMH C IHJIUHIPHICCKOM,
KOHUYECKOH U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
TIOJTYYCHHUS;

e OTICPUPOBATH MOHATHUSIMH, CBA3AHHBIMH C TEJaMHU BpaIICHUS: ITUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e PacCIiO3HaBaTh TeJa BpallleHus (MUIUHAP, KOHYC, cdepa U map) U 00bSICHATH
CIIOCOOBI MOTYYEHUS TEN BPAICHUS;

e KJIaCCU(UIIUPOBATH B3AUMHOE PACIIOJIOKEHHE CPEPhI U TNIOCKOCTH;

 BBIUYUCJISITh BEJIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M T BpalleHus,
O0BEMBI U TUIONIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB WU TEJI BPAICHMUS,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYT,

¢ CBOOOTHO OIEpPUPOBATH MMOHATHUSMH, CBS3aHHBIMA C KOMOWHAIMSIMH T
BpaIieHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMCAaHHBIA OKOJIO cdepbl, cdepa, BIMCAaHHAS B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

¢ BBIYMCJISITh COOTHOIIICHHUSI MEXKIY IIIOMIAISIMHA MTOBEPXHOCTEH M 00BEMaMHU
IMOTI0OOHBIX TEN;

e M300paxkaTh W3y4aeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJ BPAICHUS;



e U3BJICKaTh, HWHTEPIPETUPOBATh M TNPeOOpa3OBbIBATH HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUIypax, MPEACTABICHHYIO Ha
yepTeKax U pUCyHKax;

 CBOOOJTHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBITIOJIHATH OIEPALIUU HaJl BEKTOPAMU;

*33J1aBaTh IIJIOCKOCTb YPABHEHUEM B JEKAPTOBOU CUCTEME KOOPAUHAT;

e peLIaTh F€OMETPUYECKUE 3a7a4M HA BBIYMCICHHUE YIJIOB MEXKIY IPSIMBIMU U
IIJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNA OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO1A IPU PELICHUU;

¢ CBOOOJTHO ONEpUPOBATH MOHSATHSAMH, CBSI3aHHBIMU C JBI)KCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

¢ BBIIIOJHATh HM300paKEHUST MHOTOTPAHHUKOB UM TeJl BpalllEHHs MpHU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3€PKAIBHON
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, IpeoOpa3oBaHus o 100us;

e CTPOUTH CEUYEHHsI MHOTOI'PDAHHMKOB U TEJI BPAILLECHMS: CECYCHUS LUIUHIpA
(mapanenbHO U NEPHEeHIUKYIISIPHO OCH), CEYeHMsI KOHyca (IapasuieibHble
OCHOBAHMIO M MPOXOALIUE YepE3 BEPIIUHY), CEUEHUS 11apa;

* CIIOJIB30BAaTh METOABI IIOCTPOCHUS CEUYECHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHETO IIPOCKTUPOBAHHUS, METO/I IIEPEHOCA CEKYILEHN TUIOCKOCTH;

e IOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHNU,

e IPUMEHSTh TE€OMETpUYECKUE (aKThl I PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIaralllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

epelIaTh 3aJauyM HA JIOKA3aTEIIbCTBO MATEMAaTHYECKHX OTHOLIEHUA W
HaxX0KJICHUE TEOMETPUUECKUX BEJINYUH;

e IPUMEHATH MPOTPAMMHBIE CPEACTBA M DIJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a/aY;

e IPUMEHSATH IIOJyYECHHBIE 3HAHUs HA IPAKTUKE: CPABHUBATH, AHAIU3UPOBATH
U OLCHMBATh peEajbHbIC CUTyallUH, INPUMEHATH H3YyYECHHBIE IMOHATUSA,
TEOPEMBI, CBOMCTBA B IIpOLIECCE IIOUCKA PEIIEHUS MAaTeMaTUYECKH
c(OpMyJIMPOBAHHON MPOOJIEMBI, MOJIEIMPOBATh PeallbHbIE CUTyallMd Ha
A3BIKE TEOMETPHUHU, UCCIIEA0BATh IIOCTPOEHHBIE MOJIEIIN C UCIIOIb30BAHUEM
reOMETPUYECKUX TIOHATUH U TeopeM, ammapara airedpbl, pemarhb
MIPAKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T€OMETPUYECKHUX
BEJINYNH,;

e UMETh IMpPEACTaBICHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTAaBHOM yacTu (yHAaMEeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
1 BBenenune B crepeoMeTpuio 19
5 B3anMHOe pacnonokeHue npsmsIx B 5
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 9 1
MIPOCTPAHCTBE
4 HepneH)lmfyns{pHOCTL MPSIMBIX U o5 1
IUIOCKOCTEH B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 14
6 MHororpaHHuKu 7 1
7 BekTopsl B IpocTpaHcTBE 20 1
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 3
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanue pa B U TeM u¢poBbI
Ne n/m OpOrpaMMbE pasieno ¢ Beero Konrpoubnbie IIpakTHyeckue glé p?:f 003 aT:‘?IbHH e
padoThI padoThI pecypebi
1 [ToBTOpEHwUE, O606H.[€HIE€ " 15
CUCTEeMaTH3alusl 3HAaHUH
2 AHaMTHYECKast TEOMETPHS 15 1
3 O6bEéM MHOTOTpaHHHKA 17 1
4 Temna BpamieHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JIBYOKCHUS 4
7 [ToBTOpEHME, 06061HCHI:IG u 16
CUCTeMAaTH3aIHsI 3HAHHUHA
HcTopust pa3BUTHS CTEPEOMETPHH KaK
8 HAyKH €€ POJIb B Pa3BUTHH COBPEMEHHOMN 2
WHXCHEPUH ¥ KOMITBIOTCPHOUN TEXHOJIOTUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

[TonsTHA cTrepeoMeTpun: TOUKa, IpsiMasi, IIIOCKOCTb,
npoctpaHcTBO. OCHOBHBIE IIPaBUIIa U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH, apajIeNbHbIX NPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

KoaudecTBO 9acoB

Bcero

Kontpo
JIbHBIE
padoThI

Jara
H3yYeHUs

Jara
dakTuue
cKH

DJIeKTPOHHBIE

nudposbie
o0pa3oBaTeJIbHbIE

pecypcsbl

https://resh.edu.ru/subject/I

esson/4756/start/203542/

[TonsiTHst: nepecekaronIrecs MI0CKOCTH, EPECEKAIOIUECS
IIpsiMasi U IJIOCKOCTb; MOJYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE MPOCTEUIINX
IPOCTPAHCTBEHHBIX (DUTYp, HECYILIECTBYIOLINX OOBEKTOB

AXCHOMEI CTCPCOMETPHH U ICPBLIC CICACTBUA U3 HUX
AXCHOMEI CTCPCOMETPHH U ICPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIIECJCTBUS U3 HUX.
CriocoObI 3a/1aHUS IPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U IUIOCKOCTEN

Teopema 0 CylIeCTBOBAHUH U €IMHCTBEHHOCTH MPSMOMN
napajuleJIbHON JaHHOU IIPSIMOM, POXOALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAllled Ha JaHHOM npsmoi. Jlemma o
NIEPECCUCHUH MAPAIUICIIBHBIX MPAMBIX IUIOCKOCTBIO

[TapaienpHOCTB TpexX NpsMbIX. TeopeMa o TpEx
NapaJuIeIbHBIX MPSAMBIX. TeopeMa 0 CKpenMBarOInXCs
IPSIMBIX

[ToHsITHSA: MapaTIETbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak napaiienbHOCTH NPSIMON U
m10ckocTH. CBOMCTBA NapaJIEIbHOCTH MPSAMOU U
IUIOCKOCTH

https://resh.edu.ru/subject/I
esson/6065/start/125651/

10

Bzaumnoe PACIIOJIIOKCHHUC ITPAMBIX B ITPOCTPAHCTBE.

https://resh.edu.ru/subject/I
esson/6133/start/272668/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/

11

CxkpemmBaromuecs npsiMble. [Ipu3Haku ckpemmBaromuxcs
npsiMbix. [lapainenbHble psiMble B IPOCTPAHCTBE
LenTpanpHas npoekuus. YroJ ¢ COHApaBIEHHBIMU
CTOpPOHAaMU. YTOJ MEXIY IPSIMBIMU

12

13

14

3ama4yy Ha JOKa3aTeJIbCTBO U UCCIIEIOBAaHUE, CBSI3aHHBIC C
PAaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

['eomeTpuueckue 3ajaun Ha BBIUMCIIEHUE U J0KA3aTEIbCTBO,
CBSI3aHHBIE C [1APAUIEIBHOCTBIO MPSIMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

[TapamiensHble TuiockocTH. [Ipu3HaKy napajienbHOCTH
JIBYX INTIOCKOCTEMN

https://resh.edu.ru/subject/I

esson/6129/start/131672/

15

16

17

Teopema o0 napamieabHOCTU U €IMHCTBEHHOCTH IJIOCKOCTH,
IIPOXOJAIIEH Yepe3 TOUKY, HE IPUHAAJIEKAIYIO TaHHON
IIJIOCKOCTH U CJIEICTBUS U3 HEE

CaolicTBa napasuieabHbIX INIOCKOCTEN: O MapajyIeIbHOCTH

IPSIMBIX IIEPECEUEHUS IIPU [IEPECEUCHHUH IBYX
IapaJuIeIbHBIX IIJIOCKOCTEW TpEThen

CaolicTBa napauieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
NapaJuIEIbHBIX TIPSAMBIX, 3aAKIFOUEHHBIX MEXY
napajiCJIbHBIMU IJIIOCKOCTAMU, O ICPECCUCHUU HpﬂMOI\/JI C
JBYMsI ITapaJJIENbHBIMU TUNIOCKOCTSIMU

18

Terpasap. [lapannenenunen.

https://resh.edu.ru/subject/I

esson/5444/start/221486/

19

20

21

22

Terpasap. [lapaimenenunesn.

IMTapannensHoe npoektuposanue. OCHOBHBIE CBOIICTBA
napauiebHOro MPOeKTHpoBaHus. M300paxeHne pa3HbIxX
buryp B mapayuieIbHON MPOCKIIHA

[MapannensHas MPOEKIHS, TPUMEHEHHUE TS TOCTPOSHHUSI
ceueHMi kyda u nmapamienenunena. CBoiicTa
napajuieNienune1a ¥ MpU3Mbl

N3o06paxeHune cedeHnit mupamubl, Kyoa v MpU3Msl,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/

23

NEPECCUCHU MMOJTYYCHHBIX IUIOCKOCTEHA. PaCKpaH_II/IBaHI/Ie
IMOCTPOCHHBIX CeUCHUI Pa3HbIMHU LIBETAaMU

N306paxkenue ceueHuil nupamuibl, Kyoa v Ipu3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
MEPECEUCHUS MTOTYUYEHHBIX INIOCKOCTEN. PackpalmBanue
MIOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

24

25

26

27

N3o0paxeHne cedeHuit mupamubl, Kyoa v Mpu3Msl,
KOTOpPBIE MTPOXOJIAT Uyepe3 ux péopa. M3o0pakenue
nepeceyeHus MoIy4eHHbIX II0ckocTel. PackpammBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMU

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
péOpax. CoztaHre BEIHOCHBIX YEPTEXKEH U 3aliCh 11aros
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
péOpax. CoztaHre BEIHOCHBIX YEPTEXKEH U 3aliCh L1aros
IIOCTPOEHUS

[TocTpoeHue ceueHmit B mupamuie, Kyoe rmo TpéM Toukam Ha
pé6pax. Co3maHne BRIHOCHBIX YEPTEKEHU U 3aITUCh I1aroB
MOCTPOCHHUS

28

Merton caenoB ajis IMMOCTPOCHUA CeUYCHUI

29

30

Meropn crenoB A NoCTpoeHus ceueHuid. CBoiicTBa
MIEPECEUECHN M MPAMBIX U INIOCKOCTEN
Merton cnenoB s mocTpoeHus ceuenuid. CBoicTBa
MEePECEUCHHI MPSAMBIX U MIIOCKOCTEN

31

IToBropenue mnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. ctopus pa3BuTHs
IJIAHUMETPUU U CTEPEOMETPUH

32

33

ITocTpoeHne cedenus, TPOXOASIIETO Yepe3 JaHHYIO IPSIMYIO
Ha 4epTexe U NapajlIesIbHOrO Apyrou npsmoi. Pacuér
OTHOILLEHUN

KonTponbhas pabota no teme "llapanienbHOCTh IPSIMBIX U
IUIOCKOCTEHN B MPOCTpaHCTBE".




34 [TepnenuKkysipHBIC TPSMBIE B IPOCTPAHCTBE. 1

35 [TapannensHble MpsiMble, TEPIEHINKYISIPHBIE TUIOCKOCTH. 1

36 [leprieHAMKYASIPHOCTD NPAMON U TI0CKOCTH. [Ipr3Hak 1 https://resh.edu.ru/subject/|
NEPHEHIUKYJISIPHOCTH IIPSIMOM U INIOCKOCTH esson/4724/start/20411/

37 [IepnieHAUKYIAPHOCTD HpSIMOfI u mockocty. [Ipusnak 1 https://resh.edu.ru/subject/|
MEPIECHANKYJISIPHOCTH IPSIMOU U TNIOCKOCTH esson/4757/start/20566/
Teopema 0 CylIeCTBOBaHUM U €JUHCTBEHHOCTH MPSMOI,

38 MPOXOJIAIICH Yepe3 TOUKY IPOCTPAHCTBA U 1
MEPIEeHIUKYISAPHON K IIIOCKOCTH

39 [Iepnenpukymnsap u HaknoHHas. [loctpoenue 1 https://resh.edu.ru/subject/|
MEPIECHIUKYIISIPA U3 TOYKHU Ha MPAMYIO esson/6127/start/221519/

40 [lepniengukynsap u HakioHHas. [ToctpoeHue 1
NEPIEeHIUKYJIIIpa U3 TOUKU Ha MPSIMYIO

a1 PaccrostHue oT TOUKM 10 MIIOCKOCTH, PACCTOSIHUE OT MPSMOIt 1
JI0 TIJIOCKOCTH

42 Teopema o Tpéx nmepneHAUKYIspax (mpsimMas u oOpaTHas) 1

43 Teopema o Tpéx nmepneHAUKYIsIpax (mpsimasi 1 oOpaTHas) 1

44 OpToroHanbHO€ IPOEKTUPOBAHNE 1

45 VYron Mexay nNpsSiMO U TUIOCKOCTHIO. 1

46 Yron Mmexay CKpemuBarOmUMUCS IPSIMbIMU 1

47 JIByrpansbliii yroa. CBOMCTBO JMHEMHBIX YTIIOB 1
JBYTPaHHOI'O yria

48 IlepnengukynsapHbie IUIOCKOCTH. CBolicTBa B3aUMHO 1 https://resh.edu.ru/subject/|
NEPIEHAUKYIISIPHBIX IUNIOCKOCTEN esson/4748/start/20810/
[Ipu3Hak nepneHMKyIsIpHOCTH MJIOCKOCTEHN; TEOpeMa o

49 IPSIMOM NIEPECEUEHMSI IBYX IJIOCKOCTEHN MEPIEHANKYIISPHBIX 1
TPEThEN IIIOCKOCTH

50 [Ipssmoit napaienenunes, NpsMOyroiabHbIN 1
napajuienenunesn, Kyo

51 [TpstmoyronbHBIN Napasienenunes; Kyo; n3MepeHus, 1

CBOMCTBaA MPSAMOYT'OJIbHOT'O IMapaJUICJICTIMIICa



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

52 CBoiicTBa KyOa 1 MPSMOYTOJIHLHOTO MapaJiyIe/ICIIUIIe /1A 1
53 Teopema o AMAroHAN NPAMOYTOJILHOTO Napauienenumesa 1
U CIIe/ICTBUE U3 HeE
54 Brruucnenue yiMH OTPE3KOB B KyOe U MPSIMOYTOJILHOM 1
napaesenumne1e
TpéxrpanHblil yroi, HEpaBEHCTBA JJIsl TPEXTPAHHBIX YIJIOB. .
95 TIe)opef/Ia Hmba};ropai, TeI())peMLI KOCfIHYC(I:B HEHHyCOBy;Hﬁ 1 http s:;gggg./edu:&léllsrg(lﬁctll
TPEXTPAHHOT'O yria £sson Star
56 KonrponsHas padora no reme "[leprneHaAuKynsipHOCTh 1
MPSIMBIX U TFIOCKOCTEH B IPOCTpaHCTBE".
57 MHoOrorpaHHUK U €ro 3JIEMEHTHI. 1 https:/Iresh.edu.ru/subject/]
esson/6018/start/221550/
58 Brimykisle MmHororpanauku. Teopema Diinepa. [IpaBuiibHble 1
¥ TIOJIYTIPaBUIIbHBIE MHOTOT'PAaHHHUKH
59 Boinykible MHOrorpanHuku. Teopema Oitnepa 1
60 [Ipusma. IIpamas u HaknoHHas npusMsl. [IpaBriibHas 1 https://resh.edu.ru/subject/|
npu3zMa esson/5443/start/21270/
61 [TpoctpancTBeHHast Teopema Iudaropa. 1
62 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa 1 233% Sn;gggg/?;t;g/;fg%?m
63 [TnockocTH M IepIEHANKYISIPHBIE UM TIPSIMBIE B 1
MHOT'OI'paHHHKaX
64 [TnockocT U MepreHANKYIIPHBIE UM IPSMBIE B 1
MHOTOT'paHHHKaX
65 [Touck nepreHauKyIIpHBIX MPAMEIX C TOMOLIBIO 1
HEepIEHIUKYIISPHBIX TNIOCKOCTEH
66 [ToctpoeHue ceueHuit Kyda, mIpU3MBL, HPaBI/IJII)Hoﬁ 1
IUPaMUJIbI C TOMOIIBIO0 OPTOTOHAJILHON MPOEKIIUU
67 [Toctpoenue ceuenuii kyoa, mpU3MBbI, HPaBHHLHOﬁ 1
MUPaMHUJIBI C TIOMOIIBIO0 OPTOTOHAIEHON TPOEKIIHA
68 CuMMeTpHs B MPOCTPAHCTBE OTHOCHTEIHHO INIOCKOCTH. 1

IInockoctu CI/IMMeTpI/Iﬁ B MHOT'OTpaHHHKaX



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/

[Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U TIIOCKOCTH KaK

69 1
CJIE/ICTBHE CUMMETPHUH
70 [IpaBuiibHBIE MHOTOIPaHHUKHU. Pac4€T paccTOsSHUN OT TOYKH 1 https://resh.edu.ru/subject/|
JI0 TIIIOCKOCTH esson/4023/start/149352/
71 [TpaBuiibHBIE MHOTOTpaHHUKH. Pacdyér paccTosiHuil OT TOUKH 1
JI0 TJIOCKOCTH
72 Croco0bI OITyCTUTh NEPIICHMKYIAPbL: CHMMETPHS, CBUT 1
TOUKH T10 MapajieIbHON IpIMOi
73 CnBur no HenapaJyIeabHOU NMPAMON, U3BMEHEHUE PACCTOSTHUN 1
74 I'eomeTpuueckrie METObI BBIYMCICHUS yTiia MEXITY 1
PSIMBIMUA B MHOTOTDAaHHHUKAX
75 CrepeoMeTpHuuecKkre U MPUKIIaTHbIC 3a]a41, CBI3aHHBIE CO 1
B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX U TUIOCKOCTH
76 [ToBTOpEeHME: cKkpenuBarImuecs npsMbie, NapajieabHbIC 1
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHKAX
[Tapa mapanmienbHbIX IUIOCKOCTEH Ha CKPEIIMBAIOIINXCS
77 MPSAMBIX, PACCTOSTHUE MEXAY CKPEIIMBAIOIIMMHUCS MTPSIMBIMHU 1
B ITPOCTBIX CUTYAITHSIX
78 Brluncnenue paccTosHUM MEXTY CKPELIMBAOLMHCS 1
MPSIMBIMU C TIOMOIIBIO TIEPIIEHIUKYIISIPHOU IITIOCKOCTH
79 KonTponbHast pabota mo Teme "MHoOrorpaHHUKH'". 1
80 IToHsATHE BEKTOpA HA TIIIOCKOCTH U B IPOCTPAHCTBE. 1 https://resh.edu.ru/subject/|
PaBeHCTBO BEKTOPOB. esson/4758/start/21648/
81 CrioxeHue  BEIUYUTAHUE BEKTOPOB. 1
82 [TpaBwiio mapamienenurena 1
83 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
84 Kommanapusie BexkTopsl. [IpaBuio mapamienenumnesa. 1 https:/Iresh.edu.ru/subject/]
esson/6404/start/132055/
85 Paznoxenue BEKTOpA 110 0a3ucy Tpéx BEKTOPOB, HE 1
JIEKAIMX B OJHOU ITOCKOCTH
86 [TpstMmoyTONIBHASI CHCTEMa KOOPJIMHAT B TIPOCTPAHCTBE. 1 https://resh.edu.ru/subject/I



https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/5724/start/21892/

esson/5724/start/21892/

87 Koopaunats! BekTOpa. 1
88 CBs13b MEXTy KOOpJIMHATAMH BEKTOPOB U KOOPIMHATAMHU 1
TOYCK.
89 [Ipocreiimme 3a1aun B KOOpIWHATAX. 1
90 Brruncienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
91 CkansipHoe Mpou3Be/IEHUE BEKTOPOB. 1 https:/Iresh.edu.ru/subject/]
esson/5723/start/149167/
92 [Ipocreiimme 3a1aun ¢ BEKTOPAMH. 1 https://resh.edu.ru/subject/|
esson/6083/start/149229/
93 [Tpocreiimue 3agaun ¢ BeKTopaMu. Beruncienue yrios 1
MEXTy TPSMBIMH H IJIOCKOCTSMHU.
94 [Ipocreitmme 3aga4n ¢ BEKTOpaMu. Beraucienue yrios 1
MEXy MPSMBIMH U IJIOCKOCTSMHU.
95 Borurcnenue yriioB Mex 1y NpsSIMbIMH U TJIOCKOCTSIMHU. 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu. Y paBHEHUE TIOCKOCTH. 1
97 Pemenue 3anay no teme "BekTopsl B mpocTpaHcTBe". 1
98 Pemenue 3amaq mo teme "BekTopsl B pocTpaHCTBE". 1
99 KonTponpsHast padora o Teme "BekTopsl B mpocTpaHcTBe'. 1
100 O00011eHre U cUCTEMATU3ALMS 3HAHUHN 110 TEME 1
«[TapannenbHOCTh NPAMBIX U TUIOCKOCTEH B MPOCTPAHCTBEY.
O06o01IeHre U cucTeMaTr3aIs 3HaHWH 110 TeEMe
101 «lTepneHIUKYISIPHOCTH MPSAMBIX U IIJIOCKOCTEN B 1
MIPOCTPAHCTBEY.
102 O06o01IeHre U cucTeMaTr3aIs 3HaHWH 110 TeEMe 1
«MHOTOTrpaHHHUKW.
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/

11 KIIACC

KoauuecTBo yacoB
No — Hdara DJIeKTPOHHBIE NU(POBLIE
wn Tema ypoka Beero .]'[l,l-lbll; Jlara (pakTHIec o0pa3oBaTelbHbIE
pacoTh: H3ydeHus KH pecypcsl
1 [ToBTOpenue Tembl "KoopiuHaThl BEKTOpa HA IJIOCKOCTH U B 1
npocTpaHcTse”
2 [ToBTOpenue Temsl "KoopinHaThl BEKTOpa Ha MIIOCKOCTH U B 1
npocTpaHcTBe"
3 [ToBTOpenue Temsl "CKajsipHOE TPOU3BEAEHUE BEKTOPOB" 1
4 [ToBTOpenue Temsl "CKajsipHOE TPOU3BEAEHUE BEKTOPOB" 1
5 [ToBTOpeHue Temsl "BprunciieHne yria Mexay BEKTOpaMHy B 1
npoctpaHcTae”
6 [ToBTOpenue Tems! "Borunicienue yria Mex,1y BEKTOpaMu B 1
npocTpaHcTse"
7 HOBTopeHKIe TeMbl "YpaBHEHUE IPSIMOM, IPOXOAAIIEH yepe3 1
JIB€ TOUKHU
8 HOBTOpeH{/'Ie TeMbl 'Y paBHEHHE NPSIMOM, IPOXOAAIIEN Yepe3 1
JIB€ TOUKU
9 YpaBHEHME MJIOCKOCTH, HOPMaJlb, ypaBHEHHE MJIOCKOCTHU B 1
OTpe3Kax
10 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
oTpe3Kax
11 BekropHoe npou3sBeneHue 1
12 JIunelinble HEPABEHCTBA, JIMHEIHOE MPOrpaMMHUpPOBaHUE 1
13 Jlunelinble HEPABEHCTBA, JIMHEHHOE MPOTPaMMUPOBAHUE 1
14 AHaIMTUYECKHE METO/IbI pacy€Ta yriia Mex1y NpsIMbIMU B 1
MHOTOTPaHHHUKAX
15 AHanUTHYECKHE METO/IbI pacuéTa yriia MexXay MIOCKOCTSIMU 1
B MHOTOTpaHHUKAX
16 @Popmysa pacCTOSIHUSI OT TOUKH JI0 TNIOCKOCTHU B 1




KOOpAMHAaTax

17 HaxosxieHrue pacCTOSIHUI OT TOYKH JI0 TIJIOCKOCTH B Ky0Oe 1

18 Haxoxcz[eHIEe pacCTOSTHUM OT TOYKHU JI0 TNIOCKOCTH B 1
MIPABIIILHON MHUpaMue

19 KontponpHas pabora "AHanurudeckas reomerpus’” 1

20 CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIC MHOTOTPAHHUKHI 1

21 CedeHusi MHOTOTPAHHUKOB: METOJT CJIC/IOB 1

29 CedeHust MHOTOTPAaHHUKOB: CTaH,Z[aIBTHbIe IUIOCKOCTH, 1
MIePEeCEUCHHMS MPSMBIX U TUIOCKOCTEH

23 [TapasienbHbIe PSMBIC U TUIOCKOCTH: TTApaJUIeTbHBIE 1
CeueHus

24 [TapaienpHbIC PSMBIC U TIIOCKOCTH: pacy€T OTHOIICHUI 1

o5 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: YTIIbl MEXKIY 1
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
[MeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH: CTaHIAPTHBIC

26 napbl NepreHANKYISIPHBIX MJIOCKOCTEH U MPSMBIX, 1
CUMMETPUN MHOTOTPAHHHUKOB

97 [leprieHquKyNIApHBIEC TIPSIMbIE U TUIOCKOCTH: TEOpEMa O TPEX 1
MIEPIICHIUKYIIIpax

28 [TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: BBIYUCIICHUS 1
JUTMH B MHOTOTpaHHUKAX

29 [ToBTOpEHME: MIOMAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI 1
TJI0IAJIeH, COOOpaKeHUsI IO 100Ut

30 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (POPMYIIBI JIs 1
iomiaiel, cooopakeHus moaoous

31 [ToBTOpEHUE: MIIOIMIA MHOTOYTOJILHUKOB, (DOPMYIIBI JI71s 1
TJI0MIAEH, COOOpaKEHUS IO 100MsT
[Mnomaau ceyeHnii MHOTOTPAaHHUKOB: TLIOIIA TN

32 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS 1
o 00U

33 [Inomanu ceyeHUit MHOTOTPAHHUKOB: IJIOIIA N 1




MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKCHHUS
moa00ust

KonTtponsnas padora "[loBTOpeHHE: MHOTOTpaHHUKH,

34
CEYEHUS] MHOTOI'PaHHHUKOB"

35 O0BEM Tema. O0BEM ITPSIMOYTOJIBHOTO MTapajuIeIeuIe 1a

36 3amaun 00 yaBOCHHH Kyba, 0 KBaapaType Kyoa; o
TPUCEKLUH yIiia

37 CrepeoMeTpHuuecKre 3ajau, CBAI3aHHbBIE C 00BEMOM
MPSIMOYTOJIBHOTO Tapajliesenurea

38 [Ipuxnannbie 3a1a9u, CBSI3aHHBIE C BBIYUCICHHEM 00bEMa
MPSIMOYTOJIBHOTO Tapasiesenurena

39 O0BbEM MIPSMOIA TPU3MBI

40 CrepeomeTpuuecKkue 3ajauu, CBSI3aHHbIE C BBIYUCICHUEM
00BEMOB MPSAMOM IPU3MBI

41 [Ipuknansble 3a1a4u, CBsI3aHHBIE C 00BEMOM IPSIMOM
MIPU3MBI

42 Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpasa. O6bEM HaKJIOHHOM MPU3MBbI

43 Brruucnenue 00EMOB TEJ C TOMOIIBIO OMPEAETEHHOTO
uHTerpaia. O0bEM nupamMusl

44 ®opmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB
OUpaMuJL ¢ OOLIUM YTIIOM

45 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00BEMOB
MUPAMHU/J] C OOILKM YTIJIOM

46 CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE C 00bEMaMU
HAKJIOHHOM NPU3MBbI

47 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMuU
MUPAMU/IBI

48 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM HAKJIOHHOM MPU3MBI

n b "
49 [Ipuknagaeie 3agaun 1o Teme "OO0BEMBI Ten", CBI3aHHBIE C




00BEMOM MTUPAMUIBI

[Tpumenenue 00bEMOB. Boruncnenne paccTosHus 10

50 1
IJIOCKOCTH

o1 KontponsHas padora "O6béM MHOTOrpaHHUKa" 1

52 [unuaapuyeckast IOBEPXHOCTb, 00pa3yromye 1
LWJIMHPUYECKON TTOBEPXHOCTH

53 Humunaap. [psmoit kpyrosoit munuuap. [hnomans 1
MOBEPXHOCTH IIWJIMHPA

54 Konnueckas moBepxHOCTb, 00pa3yroIine KOHUYECKOH 1
noBepxHocTu. Konyc

55 Ceuenne KoHyca IJIOCKOCTBIO, NTapaJlIeIbHOM MJIOCKOCTH 1
OCHOBaHUs

56 VYceuénnslii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX 1
KOHYCOB

57 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON TTOBEPXHOCTH 1
KOHYyca

58 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOW NOBEPXHOCTH 1
KOHYca

59 CrepeoMeTpHuueckre 3aJaui Ha J0Ka3aTeIbCTBO U 1
BBIUNCJIEHNE, TOCTPOCHUEM CEUYECHUI LIMIIMH]IPA, KOHYyCa

60 CrepeoMeTpHuueckre 3aJaui Ha J0Ka3aTeIbCTBO U 1
BBIUNCJIEHNE, TOCTPOCHUEM CEUYECHUI LIMIMH]IPA, KOHYyCa

VKJIQJHbIE 331a4H, CBSI3aHHBIE C IWIMHIPOM
61 IT , 1
VKJIQJHbIE 331a4H, CBSI3aHHBIE C IUJIMHIPOM

62 IT , 1

63 Cdepa u map 1

64 [lepeceuenue chepsl 1 mapa ¢ mwiockocteio. Kacanue mapa 1
U cdepbl MI0cKoCcThi0. B n n3odpaxenue mapa

65 [lepeceuenue chepsl 1 mapa ¢ mwiockocteio. Kacanue mapa 1
U cdepbl II0CKOCThI0. By n n3odpaxenue mapa

66 VYpaeaenue chepsl. [Lromans chepsl u e€ gacre 1

67 Cummetpus cdepsl 1 mapa 1




CTCpeOMeTpI/ILICCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

68 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapoM, TOCTPOCHUEM 1
UX CEYCHHH MIOCKOCTHIO
CrepeoMeTpHuuecKre 3aJa4ui Ha J0Ka3aTebCTBO U
69 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapoM, TOCTPOCHUEM 1
UX CEYCHHH MIOCKOCTHIO
70 [Tpuknagaeie 3a1a9u, CBSI3aHHbIE CO c(hepoit U mapom 1
71 [ToBTOpEHME: OKPYKHOCTH Ha IIOCKOCTH, BHIYUCICHUS B 1
OKPYXKHOCTH, CTAaHJAPTHBIC MOT00MS
72 Paznuunble KOMOMHALIMY TEJ BPAIIEHUs 1 MHOTOTPAHHUKOB 1
73 3agauu o Teme "Tena ¥ MOBEpXHOCTH BpaleHus" 1
74 3agauu o Teme "Tena 1 MOBEpXHOCTH BpaleHus " 1
75 KoHnTtposbHas padota "Tena v MOBEpXHOCTH BpamieHus" 1
76 O0bEM muuHapa. Teopema 06 00bEME MPSIMOTO MIIHHIPA 1
27 Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO 1
uHTerpana. O0bEM KoHyca
78 [Tnommaan 60KOBO 1 TOIHOM MOBEPXHOCTH KOHYCA 1
79 CrepeoMeTpHuuecKue 3a1a4u, CBI3aHHbBIE C BHIYHCICHUEM 1
00BEMOB IMIIMHIpa, KOHYCa
80 HpI/IKJIa)IHI)IGVBaI[aI'{I/I 1o TeMe "OO0BEMBI U IIIOIA U 1
MOBEPXHOCTEHN Tel
O06BéM mapa u maposoro cekropa. Teopema 06 00bEMe
81 mapa. [Tnomans cheprl. CTepeoMeTpuyecKkue 3a1auu, 1
CBSI3aHHBIE C BBIYHCIIEHUEM 00BEMOB I1apa, MapOBOTO
CerMEHTa U IMApOBOT0 CEKTOpa
[Tpuxnanueie 3anaun o reme "OOBEMBI TeN", CBSI3aHHBIE C
82 00BEMOM 11apa U MI0maab0 chepbl. COOTHOIICHUS MEXKIY 1
TJIOMIAIMU TTIOBEPXHOCTEN U 00bEMaMu MOJOOHBIX TEJ
[TonoGHbIe Tena B mpocTpancTBe. M3Menenne o6bEMa npu
83 nonobun. CTepeoMeTpuyuecKre 3aauu, CBI3aHHbIE C 1

BBIYHCIICHHEM 00BEMOB TEJ U TIJIOIIA/IeH TTOBEPXHOCTEN




84

85

KonTtposnbnas padorta "Ilnomaay moBepXHOCTH U 00BEMBI
KpYyIJIbIX Ten"

JBmxenus npoctpancTBa. OTobpaxkenus. [IBrkeHus u
paBeHCTBO (uryp. OOIIHE CBOMCTBA JBUKEHU.

86

Buapl nBukeHuit: napajuiebHbIN NEPEHOC, [IEHTPpaIbHAs
CUMMETpHUSs, 3epKaJIbHAsI CAMMETPHUSI, IOBOPOT BOKPYT
MIPAMO

87

[IpeobpazoBanus momodus. [Ipsmas u cdepa Ditnepa

88

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC JIBUIKCHUA

89

90

91

92

93

94

O6o6maromee noproperue 11 mMoHSATHI U METOZOB Kypca
reomerpuu 10—11 kimaccoB, cucremaTu3aius 3HaHUM:
"[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE'

O6o6maromee noproperue 11 MoHSATHI U METOZOB Kypca
reomerpuu 10—11 kinaccoB, cucremaTu3aius 3HaHU:
"[TapanienbHOCTb NPSMBIX U INIOCKOCTEN B IPOCTpaHCTBE'

O6o6maromee nopropenue 11 mMoHSATHI U METOZOB Kypca
reomerpuu 10—11 kimaccoB, cucremaTusaius 3HaHUM:
"BekTopsl B mpocTpaHcTBe"

O6o0matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cuctemarn3anys 3HaHHUM:
"BexTopsl B mpocTpaHcTBe"

O6o0matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cuctemMarn3anys 3HaHHUM:
"BexTopsl B mpocTpaHcTBe"

Ob6o6maroiee noropeHue 11 MoHATHH 1 METOJIOB Kypca
reometpun 10—11 knaccoB, cucremaru3aius 3HaHUH:
"O6beM MHOTOTrpaHHUKa"

'

'

95

Ob6o6maromee noropeHue 11 nMoHATHI U METOJIOB Kypca
reomerpun 10—11 knaccoB, cucremaTu3anus 3HaHHI:
"O6beM MHOTOrpaHHUKa"

96

Ob6o6maroee noropenue 11 MoHATUH 1 METOJIOB Kypca
reomerpun 10—11 kmaccoB, cucremaTuzanus 3HaHHI:




"OO6BeM MHOTOIpaHHHUKA"

97

O6o06matomee moBTopeHue 11 MOHIATHI 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cucremarusanys 3HaHHIM:
"ITnomany MOBEpXHOCTH U 0OBEMBI KPYTIIbIX TEN"

98

O6o06matomee moBTopeHue 11 MOHIATHI 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cucremMaru3anus 3HaHHIM:
"ITnomany MOBEpXHOCTH U 0OBEMBI KPYTIIbIX TEN"

99

O6o06matomee moBTopeHue 11 MOHIATHI 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cucremMaru3anus 3HaHHM:
"[Tnomany noBepXHOCTU U 0O0BEMBI KPYTIIBIX Ten"

100

[ToBTOpEHME, 000OIIEHUE U CUCTEMATHU3AIIMS 3HAHUH

101

102

Hctopust pa3zBuTHs CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTUHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH
Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTUHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







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

Marematuka: ajiredpa ¥ Hayajla MaTeMaTUYECKOTO aHAIIM3a, TEOMETPHUSI.
['eometpust 10-11 kiaccel: yue6. st o0eoOpa3oBar. opraHu3aiuii: 0a30BbId U
yray6n. yposuu/ JI.C.Atanacsix u ap., uza.-M.: Ilpocsemenue, 2019r.

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

Martemaruka: anreOpa 1 Hadajia MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
['eometpust 10-11 kimacchr: yue6. mist o0mieoOpa3oBart. opraHu3anuii: 0a30BbId U
yray6un. yposuu/ JI.C.Atanacsa u ap., uza.-M.: [Ipoceemenue, 2019r.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HNHTEPHET

ouomoteka I{OK

https://resh.edu.ru/
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