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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.
[lockonbKy  JIOrMYeckoe  MbllIUIeHHE,  (opMuUpyeMoe TNpU  HU3YyYEHUU
OOy4YarOIIMMUCS TOHSITHUIHHBIX OCHOB I€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSl TIPU PELIEHUM 3aJa4 €CTECTBEHHO-HAy4YHOr'O LHMKJIA, B YaCTHOCTU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUH T€OMETPUH, KaK COCTABJISIONICH mpeaMeTHON obinactu «MaTteMatuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKUX 3HAaHMM U JIeHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 33JlaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpoOBaHHE  yYMEHHMS  BJaJAE€Th  OCHOBHBIMM  MOHSATUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAJETh METOJIAMU JOKA3aTeNIbCTB U aJITOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH J0KAa3aTElIbHBIE PACCYKICHHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUYU MAaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B MTPOBEJACHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4JaromuXcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPECA K U3YUEHUIO TE€OMETPUU;

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 UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEPKATEIbHBIMU JIMHUAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMETh OIEPUPOBATH
HNOHATUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpOBHE OOydyeHUsS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIE€PKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
(dopMUpOBaHHE JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 rojgam obyuyenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU MOHATUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYarolUXCsl, pacliupss U yriayomusis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3garh ycnmoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3y4eHHE T€OMETPUU KaK COCTaBJISAIoNIeH yueOHOoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYAalOUIMXCA K MPOJOJDKEHHIO H3yYEHUSI MaTeMaTHKH C
yuétoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaILHBIM 00Pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l'eomerpusi» Ha YriayOJIEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECS,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBarOmuXcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U ITIOCKOCTEW B MPOCTPAHCTBE: NAapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajyieNbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: Yroya MEXAY NMPSAMOW M INIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yrima. CBoHCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTM Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBWibHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
MpaBWIbHOW mnupamuibl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS MpU3Ma U
MpaBWIbHAs MHUPAMHIA, TMPABUIIbHAS TPEYroJibHas MHUpPaMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JOAECKAdIP U UKOCADIP.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIA/b OCHOBaHUI, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON HPU3MBIL.
[Tnomanp OOKOBOM MOBEPXHOCTM U IOBEPXHOCTH MPABUIBHOW MHpPaMUb,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHUS
napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpPHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO 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 BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsamoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJN Mexay BekTopaMu. CKalsipHOE MpPOU3BEJIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsITHS: IUIMHAPUYECKAs IMOBEPXHOCTb, KOHHUYECKAs IMOBEPXHOCTD,
cepudeckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTeil. Tema BpalieHus:
IWIMHAP, KOHYC, YCCUEHHBIH KOHYC, cdepa, map. B3aumHoe pacmoiioxeHHe
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHUsT Ha TUIOCKOCTH. Pa3BépTka muimmHapa u KoHyca. Cummerpusi cepsl U
mnrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Mapaiiesienumnena 1 cieactsus u3 He€. OO0bEM mpsMoir u
HAKJIOHHOHM TPU3MBI, IIWIMHIPA, MUPaMUIbl U KoHyca. O0BEM mapa U I1apoBOro
CerMEHTA.

KomOuHanuyu Ten BpalieHduss ¥ MHOTOTpaHHHMKOB. IIpu3ma, BmHcaHHas B
IWIMHAP, ONKCAaHHAs OKOJO IMiauHIpa. IlepeceueHne cdepsl W Imapa ¢
miockocThio. Kacanue mapa u chepsl IIOCKOCThIO. [OHSATHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAIlICHUS.

[Tnomanp MOBEPXHOCTH LWJIMHIPA, KOHYyCa, MJIOmManab chepbl U €€ 4JacTei.
[Tomo6bue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH



nonoOueix ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TNEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoppel B mpoctpancTtBe. Omnepauuu Haja BeKTopaMu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOWCTBa BEKTOPHOTO yMHOXeHUA. [IpsiMoyronbHas
cUCTEMa KOOpAMHAT B NpocTpaHcTBe. KoopaunaTel BekTopa. Pasznoxxenue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJA MNpPHU PEUICHUH TeOMETPUUYECKHUX
3ajay.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWXKEHUN: TapauIeNbHBIM IEPEHOC,
LEHTpaJbHass CHUMMETPUS, 3€pKaJbHasi CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMs YYEBHOI'O KYPCA
«JT'EOMETPUS»  (YIVIYBJEHHBIM YPOBEHb) HA  YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpOIEAYp TPAXKIAHCKOrOo 0OIecTBa (BBIOOPHI, OMPOCHI W JIPYTrO€), yMEHHUE
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOLIJIOMY M HACTOSILEMY POCCUKWCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BaHUE D3TUX JIOCTHIKEHUH B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
DKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIr0 Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsSI, 3TUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIbHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4HbIX BUJOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTEepecax 3/10pOBOro U 06€30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHU H
OTIbIXa, peryisipHas pusuueckas akTUBHOCTD), (PU3UYECKOE COBEPILIEHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHU4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON HAIPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:



c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIMSHHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIICCTBEHHOW  MPAKTUKH, TOHUMAaHHE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITaroB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue qeicTBus:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIICHUWA MEXKAY TMOHATUIMH, (HOPMYITUPOBATH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BBHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 0OBEKTa, SIBICHUS, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSIMHU, POLECCAMMU;
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CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH J€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(GOPMAIHMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEICTaBIATh €€ B pa3IUYHBIX (Popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3a1auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOHMCK
pEelIeHNsl, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTATHl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCaJbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

COCTaBJIAThH IIJIAH, aJITOPUTM PEIICHUS 3a/a4d, BRIOMPATh CIIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJIEKT:

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIHLHONW  peduieKkcuM  Kak  OCO3HAHMUS
COBEpIIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTAaTOB, BIAJETh
criocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI TIpoIlecca M pe3ysibTaTa PEIICHUS
MaTeMaTH4YECKOU 3a1a4H;



NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl TpU pemIeHUH YYeOHBIX 3aJady, MNPUHUMATh LEJdb COBMECTHOU
JESITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIlMI0O COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JAOTOBapUBaThCsA, OOCYXIaTh TMPOIECC M pe3yJbTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JIPYTMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

INPEIMETHBIE PE3YJIBTATbHI

K xoniy 10 kiaacca oOyyaromuics HayquTCs:
CcBOOO/IHO ONEPUPOBATH OCHOBHBIMHU TOHATHUSMHU CTEPEOMETPUM MPU PELICHUU
3aJla4y ¥ MPOBEJCHUU MAaTEMATUYECKUX PACCYKICHHUI;
IPUMEHATHh AaKCUOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX TMPU PELICHUU
reOMETPUYECKUX 3a/1aY;
KJIacCU(UIMPOBATh B3aUMHOE  PACMOJIOKEHHE TMPSMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH MOHSATUSMHU, CBSA3aHHBIMU C YIJIAMU B MPOCTPAHCTBE:
MEXAY MPSAMBIMU B IPOCTPAHCTBE, MEXKIY IPSIMOM U MIOCKOCTBIO;
CcBOOO/IHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTpaHHUKaMHU;
cBOOO/IHO pacro3HaBaTh OCHOBHBIE BUIbl MHOTOTPAHHMKOB (IpHU3Ma, MUPaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumes, Kyo);
KJIacCU(PUIIMPOBATh MHOTOTPAaHHUKH, BEIOMpPAst OCHOBAHUS TSI KITACCU(DUKAIIHH;
cBOOO/IHO ONEpPUPOBATh MOHATHUAMHU, CBA3AHHBIMU C CEYEHHEM MHOTOTPaHHHKOB
IJIOCKOCTBIO;
BBINIOJIHATh MapajlyiebHOE, UEHTPAIBHOE M OPTOrOHAIBHOE MPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBINOJHATH U300pakeHUs! GUTYpP Ha MIIOCKOCTH;
CTPOUTh CEYEHHUS] MHOTOIPAHHMKOB pPa3JIMYHBIMM METOAAMH, BBIIOJHSTh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpPXY, COOKY, CHU3Y;
BBIUMCIIATh IUIOIIAAM IOBEPXHOCTEH MHOIOTPaHHMKOB (IIpU3Ma, NHpaMHUaa),
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (popmyT;
cBOOO/IHO OIEPUPOBATh MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI;
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CBOOOZIHO  OMEpUPOBATh  TOHATUSAMHU, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpAMHATaM B IIPOCTPAHCTBE;
BBITOJIHATH IEHCTBUS HaJl BEKTOpaMy;
pelaTh 3a7a4u Ha JI0OKa3aTelbCTBO MATEMAaTUYECKUX OTHOIIECHUN M HaXOXKICHHE
rE€OMETPUYECKUX BEJIMYMH, IPUMEHSSI W3BECTHBIE METOAbl IPU PEIIECHUU
MaTEMaTHYECKUX 3aa4 NOBBIIIEHHOT'O ¥ BBICOKOTO YPOBHSI CJIOKHOCTH;
OPUMEHATh  MPOCTEHIIME  IMPOrpaMMHBIE  CpPeACTBA U AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEoOpa3oBBIBATH W HMHTEPHOPETUPOBATH  HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX;
IPUMEHATh TOJIyYCHHbIE 3HAHMS HAa MPAKTHKE: CPaBHUBATh W AHAIM3HPOBATH
peanbHble CUTYallMM, MPUMEHSATh HW3YYEHHBIE IMOHATUS B IpOLECCEe IOHCKa
pelieHuss MaTeMaTH4eckKu CGhOpPMYyJIMPOBAHHON MpoOJeMbl, MOJEINPOBATH
peanbHble CUTYallMH Ha SI3bIKE N€OMETPHUH, UCCIEA0BAaTh ITOCTPOECHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, alapara aireopsl, pemarb
IIPaKTUYECKHE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM I'€OMETPUUYECKUX BEIUYMH;
UMETh MPEACTABICHUS 00 OCHOBHBIX ATalax pa3BUTHs T'€OMETPUM KaK COCTaBHOM
yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:
CBOOOJHO  OMEpUpPOBATh MOHATUSAMHM, CBS3AHHBIMM C  LWJIMHAPUYECKOMH,
KOHUYECKON U CheprUUECKOM MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI MOTYUYEHUS;
ONEepUpOBaTh MOHATHUSIMH, CBSI3AHHBIMU C TeJlaMU BpaUICHUS: LUIMHAPOM,
KOHYCOM, c(hepoii U mapowm;
pacno3HaBaTh Tejla BpallleHus (LUWJIMHApP, KOHYC, cepa W map) U OOBACHATH
CIIOCOOBI MOTYYEHUS TEN BPALLECHUS;
KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIOCKOCTH;
BBIUMCIIATh BETUYMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB M TEJl BpallleHUs, 00bEMbI U
IUIOIIAAN MOBEPXHOCTE MHOTOIPAHHUKOB U TE€J BPALLECHUS, TEOMETPUUECKUX TEIl
C MPUMEHEHHEM (POPMYIT;
cBOOO/IHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH ¢ KOMOMHALIMSIMU TEJI BPALCHHSI
¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHHUK, BIHMCAaHHBIM B cepy M OMHCAHHBINA OKOJIO
cdepsl, cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJIO BpallleHUs;
BBIYHCIIATh COOTHOIICHUS MEXIy IUIOIAAIMU TOBEPXHOCTEH U o0BEMaMu
IMOJOOHBIX TEN;
U300pakaTh M3y4yaeMble (PUTYPBI, BBIIOJIHATH (BBIHOCHBIEC) TJIOCKHE YEPTEKHU M3
PUCYHKOB TMPOCTHIX OOBEMHBIX (Uryp: BHIl CBepXy, COOKY, CHM3Y, CTPOUTH
CEUEHUs TEJI BPAILCHUS;
U3BJIEKAaTh,  MHTEPHPETUPOBATH U  NpeoOpa3oBbIBaTh  MHPOpPMALUIO O
IMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YepTEeKax U
PUCYHKaX;
cBOOO/IHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATH OINEpaIMU HaJl BEKTOPAMH;
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3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;

pelarh TeOMETPUYECKUE 3aJa4d Ha BBIUHMCICHUE YIJIOB MEXAY NPSIMBIMUA H
IJIOCKOCTSIMM, BBIYMCICHHE PACCTOSHUM OT TOYKHM JI0 TUIOCKOCTH, B ILIEJIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/IA MIPU PELIEHUU;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C JIBU’KEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBUKCHUM;

BBITIOJIHATh U300pa’K€HUsST MHOTOTPAHHUKOB U TEJ BpalCHUs MPHU MapaiebHOM
IIEPEHOCE, LEHTPAIBHOW CUMMETPUH, 3EPKAIBHOW CUMMETPHUH, NPU MOBOPOTE
BOKpPYT IIPSIMOM, NpeoOpa3oBaHus O100MS;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB M TEJ BpAIlICHHUS: CEYEHUS UWIUHJIpa
(mapayuienbHO W MNEPHEHAUKYISIPHO OCH), CEYeHUs KOoHyca (mapajuielibHbIe
OCHOBAHMIO ¥ MPOXO/SLIME YEPE3 BEPIIUHY), CEUEHUS I1apa;

MCITI0JIb30BaTh METO/IbI TOCTPOEHUSI CEYEHUI: METOJ CIEA0B, METOJ, BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

OPUMEHSATh T€OMETpUYecKue (akThl JJIsi pPEUICHUs CTEPEOMETPUYECKUX 3ajad,
MPEANOJAraloIMX HECKOJIbKO IIAaroB PEIIEHUs, €CIW YCJIOBUS MNPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pelaTh 3a/ladyd Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOLICHWN U HAXOXKJICHHE
r€OMETPUYECKUX BEJIUYUH;

MPUMEHSITh MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1aY;

MPUMEHSTh MOJYYCHHBbIC 3HAHUSA Ha MPAKTUKE: CpaBHUBAaTh, AHAIM3UPOBATH U
OIICHUBATh PEAIbHBIC CHUTYallMH, NPUMEHATh H3YYCHHBIC TOHSTHUS, TEOPEMBI,
CBOMCTBa B MpOLECCE IMOWCKA pPEIIeHUs MaTeMaTH4YeCKH C(OopMyIHpOBAHHOM
npoOiemMbl, MOJAEIUPOBATh pPEATbHbIE CHUTyallMM Ha S3bIKE T'€OMETPUH,
UCCIIEI0BATh MTOCTPOCHHBIE MOJIETHU C UCIIOJIB30BAHUEM F€OMETPUUECKUX TMOHSATUN
U TEOopeM, ammapara ajreOpbl, perniaTh MPAKTHUYECKUE 3a7aud, CBSA3aHHBIE C
HaX0>XJICHUEM F€OMETPUYECKUX BEJINYNH,;

UMETh TIPEACTABJICHHS] 00 OCHOBHBIX JTalax Pa3BUTHUsI T€OMETPHH KaK COCTABHOMN
yacTu QyHIaMEHTa PA3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosnunyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrpoapueie Tpakruueckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecype

1 BBeneHue B cTepeoMeTpuio 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 6 1

IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 8

IIPOCTPAHCTBE
4 [lepneHUKyYISIPHOCTD MPSAMBIX U INIOCKOCTEN o5

B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B pocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3 AN 5 2

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne i/l I;;;?;::f;::me PAACITOB M TEM Beero Kontposbubie IIpakruyeckue E,Ig;)g? OOBB;TIE?ILHH e
padoThI padoThI pecypebi

1 AHanuTHueckas reOMeTpust 15 1
5 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3ALIMS 15 1

3HAHUU
3 O6bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Inouaay noBepxXHOCTU U 0OBEMBI KPYIJIBIX 9 1

Tem
6 JIBYOKCHUS 5 1
7 HOBTOPGHI/IG, 0000111eHIE U CUCTEMATH3AIUS 17 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TpaBUIIa N300pAKEHUS HA PUCYHKE
TUIOCKOCTH, MapajyIeNIbHBIX MPSMBIX
(OTpe3koB), cepeIMHbI OTpE3Ka

[TonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsiTHs: nepeceKkarouecs MIOCKOCTH,
nepeceKaroImecs npsimMas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
MepeceKaromrecs npsimasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH, ©300paKeHHEe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

05.09.2023

07.09.2023

08.09.2023

12.09.2023

14.09.2023

15.09.2023

AXCHOMBI CTCPCOMCTPHU U TICPBLIC CIICACTBUA
U3 HUX
AXCHOMEI CTCPCOMCTPHHU U IICPBEIC CIICACTBUA
U3 HUX

19.09.2023

21.09.2023

AXCHOMBI CTCPCOMCTPHHU U TICPBLIC CIICACTBUSA
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n3 HUX. CrocoObI 3aJaHUs IPSIMBIX U
IUIOCKOCTEH B mpocTpancTBe. O003HAYCHHS
MPSIMBIX U IJIOCKOCTEH

22.09.2023

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300pakeHue nepecedyeHus noIy4eHHbIX
IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
CEUCHHMH pa3HbIMU LIBETAMU

26.09.2023

11

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300pakeHue nepecedyeHus noIyu4eHHbIX
IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX
CEUeHHH pa3HbIMU LIBETAMU

28.09.2023

12

N300paxenune cedyeHuit mupamMuabl, kKyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300pakeHue nepecedyeHus noIyu4eHHbIX
IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX
CEeUeHHH pa3HbIMU LIBETAMU

29.09.2023

13

14

N300pakeHne ceueHuil mupaMuabl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.

N3o0paxkeHue nepeceueHus MoqTyueHHbBIX
IJIOCKOCTEN. PackpalmBaHue nOCTPOCHHBIX
CE€YEHU pa3HbIMU LIBETAMHU

Mertoa cnesoB At MOCTPOEHUS CeYEHUN

03.10.2023

05.10.2023

15

Meto[ ciieoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa nepeceveHnii MpsIMbIX U
IIJIOCKOCTEN

06.10.2023

16

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa nepecevyeHnii MpsIMbIX U
IIJIOCKOCTEN

10.10.2023

17

[Toctpoenue ceuenuii B mupamuie, Kyoe mo

16




18

19

20

21

22

23

TpéM Toukam Ha péOpax. Co3zaHue BHIHOCHBIX
YepTeKel U 3aMuCh 1aroB MOCTPOEHUS

[Toctpoenue ceuenwuii B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3zaHue BHIHOCHBIX
YEpTEKEN U 3aIIMCh IIATOB MIOCTPOCHHUS

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3zaHue BHIHOCHBIX
YEPTEKEN U 3aIIMCh LIATOB MIOCTPOCHHUS

[Toctpoenue cevenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. CozmaHue BHIHOCHBIX
YEPTEKEN U 3aIMCh IIATOB MOCTPOCHUS

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tomodue
TPEYrOJILHUKOB

[ToBTOpenue mianumerpuun: Teopema
Menenas. PacueTsl B ceUeHHSIX Ha BEIHOCHBIX
yeprexax. MicTopus pa3BUTHS TUIAHUMETPHH U
CTEpPEOMETPUU

Kontponbnas pabota "AKcrOMBI
|y p
crepeomerpun. Ceuenuns"

12.10.2023

13.10.2023

17.10.2023

19.10.2023

20.10.2023

24.10.2023

26.10.2023

24

25

B3aumHoe pacnosnoxeHue npsMbix B
npoctpancTBe. CKpelBarouecs npsmele.
IIpu3Haky CKpEIMBAIOIINXCS MPSMBIX.
[TapamtenpHbIe IpsIMBIE B IPOCTPAHCTBE

TeopeMa 0 CylecTBOBaHUM U €IMHCTBEHHOCTH
IIPSIMOY NapaJlJIeIbHONW TaHHOM IPSIMO,
MIPOXOASAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kaller Ha TaHHOM npsaMon. Jlemma o
MIEPECCUECHUH NaPAIIIENBbHBIX TIPSIMBIX
IIJIOCKOCTBIO

27.10.2023

07.11.2023

26

[TapannenpHOCTH TpeX HMpsiMBIX. Teopema o
TpEX nmapajuieNbHbIX NpsAMbIX. Teopema o

09.11.2023

17




CKpCHIUMBAOINUXCA IIPAMBIX

27

28

29

30

31

32

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOICTBA [1aPAJUIEIBHOTO IPOEKTUPOBAHMS.
N300pakenue pasHbIX (pUryp B napajuieabHON
IIPOEKLINH

[lenTpanbHas nmpoekuus. Yroi ¢
COHAIPAaBJICHHBIMU CTOPOHAMHU. YTOJ MEXAY
IIPpsAMBIMHA

3agauu Ha JOKA3aTelIbCTBO U UCCIIENOBaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CBoiicTBa napajyuieIbHOCTU MPSMON U
IJIOCKOCTH

I'eomeTpHuuecKkue 3aaun Ha BHIYMCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapaAJUIEIBHOCTHIO MPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO IPSIMYIO Ha YepTexe U
MapaJyIEBLHOIO IPYrou npsimoil. Pacuér
OTHOILIEHUN

10.11.2023

14.11.2023

16.11.2023

17.11.2023

21.11.2023

23.11.2023

33

34

[TapannenpHas npoekns, IPUMEHEHNE AJIs
MIOCTPOEHHUSI CEUEHUH KyOa U
napauienenunena. CpoicTsa
napajuiesienune1a u Ipu3Mbl

[TapannensHele iockocty. [IpusHaku
NapaJUIeIbHOCTH JBYX INIOCKOCTEN

24.11.2023

28.11.2023

35

TeopeMa 0 MapaJUICIIbHOCTHU U
CANHCTBECHHOCTH ITJIOCKOCTH, npoxonsﬂueﬁ

30.11.2023
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36

yepe3 TOUKY, He MPUHAIJICKAIILYIO TaHHON
IJIOCKOCTHU U CJIEJICTBUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
HapajyIeIbHOCTU IPSMBIX IIepeceUeHus Ipu
[IEPECEYEHHH JIBYX MapaJlIeNIbHbIX IUIOCKOCTEN
TpeThei

01.12.2023

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajyIeIbHBIX MPSIMBIX,
3aKJIIOUEHHBIX MEX]Ty NMapaljieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUH TIPSIMOI C
JIBYMsI MTapaJIJIEIbHBIMU TIOCKOCTSIMU

05.12.2023

38

39

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

07.12.2023

08.12.2023

40

CoiicTBa Ky0a 1 MPSIMOYT'OJIBLHOTO
napajuiejenumnena

12.12.2023

41

42

43

44

Brruucnenue JuinH oTpe3KoB B KyOe 1
MPSIMOYTOJIBHOM Tapajuiesenureie

[IepneHuKyYISIPHOCTH NPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHaAuKyJIApHOCTH IPIMON U
IIJI0CKOCTH

[IepneHUKyYISPHOCTH NPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHaAuKyJIApHOCTH IPIMON U
IJI0CKOCTH

TeopemMa 0 CylecTBOBaHUM U €IMHCTBEHHOCTH
IIPSIMOH, MPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYISIPHON K
IIJIOCKOCTH

14.12.2023

15.12.2023

19.12.2023

21.12.2023

45

[ImockoCTH M EepIIeHINKYISPHBIE UM MIPSIMBIE
B MHOI'OTpaHHUKaxX

22.12.2023

46

IInockoctu u NCPICHAUKYIISIPHBIC UM IIPAMBIC
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B MHOI'OI'pPaHHHKax

26.12.2023

[lepnennukynsp u HaknoHHas. [loctpoenue

47 NEPIEHIUKYJIApa U3 TOUKU Ha MPAMYIO 28.12.2023
48 [Mepniennukynsip u HaknoHHas. [locTpoeHue

MEPIEeHIUKYIIApA U3 TOYKU Ha MPAMYIO 09.01.2024
49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmast 1

oOpatHasi) 11.01.2024
50 Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u

oOpaTHas) 12.01.2024
51 VYroa Mexay CKpeluBaroIIMMUCS TPSIMbIMHU 16.01.2024
50 [Touck neprneHaANKyISIPHBIX MPSMBIX C

MTOMOIIBIO IEPIEHANKYISAPHBIX IIIOCKOCTEHN 17.01.2024
53 OpTOoroHajibHOE MMPOCKTUPOBAHUE 18.01.2024

[Toctpoenue ceuenunii Kyoa, MpU3MBI,
Ml e

[Toctpoenue ceuenunii Kyoa, MPU3MBI,

MIPABWIBHOM MUPAMUJIBI C ITOMOII
> og:orgHaJ;)LHoﬁpr?poeiuI:H OHOREE 23.01.2024

CuMMeTpHsl B POCTPAHCTBE OTHOCUTEITHHO
56 1\H/IJI:I(())CFI;(;;:)1;H E;(I;))C(:KOCTI/I CUMMETpHUH B 25 01.2024
57 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U

MIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU 26.01.2024
58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

PACCTOSTHUHM OT TOYKH IO TIIOCKOCTH 30.01.2024
59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

PAcCTOSIHUM OT TOYKH JO MIIOCKOCTH 01.02.2024
60 CrocoObl ONMyCTUTH NEPIIEHANKYISPHIL:
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61

CUMMETpHUS, CIABUI TOUYKHU IO NapaJIJICIIbHON
IpsIMOI

CaBur no HenapauienbHON IpSIMOH,
U3MEHEHHE PACCTOSIHUM

02.02.2024

06.02.2024

62

Kontposbhas padota "B3anmuoe
PacCIIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocTtpaHcTse"

08.02.2024

63

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOIHLHOM
TpEeYrojbHUKE, TeOpeMa KOCUHYCOB

09.02.2024

64

IToBTOpEHUE: yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

13.02.2024

65

FGOMeTpI/ILIeCKI/Ie MCTO/bI BBIYUCIICHUS yTIJIa
MCIKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

15.02.2024

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
yIJI0B ABYTPAHHOI'O yria
[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIIEHIUKYJISPHBIX INIOCKOCTEN

16.02.2024

20.02.2024

68

69

70

71

72

[Ipu3Hak nepnesaAuKyJIApHOCTH IIJIOCKOCTEH;
Teopema O IIPSIMOM NepeceueHus IByX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEHN
IIJIOCKOCTH

[IpsimoyronbHbBIN Napauienenunes; Kyo;
U3MEPEHMS], CBOUCTBA MPIMOYTOJIbHOTO
napajuleJIenunena

TeopeMa 0 nMaroHany nNpsIMOYroJIbHOIO
NapaJuIeIICIUIENa U CICICTBUE U3 HEE
CrepeomeTpruecKkue U NpHUKIaJHbIE 33/1a4H,
CBSA3aHHBIE CO B3aUMHBIM PACIIOIOKEHUEM
MPSIMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIMBAIOLIUECS MPSMBIE,

22.02.2024

27.02.2024

28.02.2024

29.02.2024
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napaJuieNibHbIe MJIOCKOCTH B CTAHJAPTHBIX
MHOTr'OrpaHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

01.03.2024

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B 05.03.2024
IIPOCTBIX CUTYaLUIX
74 PaccrosiHre 0T TOUKH /10 MJIOCKOCTH,
pacCTOsTHUE OT MPSAMOM JI0 IMIIOCKOCTH 07.03.2024
Beruncienue paccTossHUNA MEXKIY
75 CKPELIMBAIOIUMHUCS MPSIMBIMU C TIOMOLIBIO 11.03.2024
NEPIEeHAUKYIISIPHOHN TIOCKOCTH
TpéxrpaHHblil yroi, HEpaBeHCTBaA IS
76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMbl KOCUHYCOB U CHHYCOB JJIS 12.03.2024
TPEXTPAHHOI'O yIia
77 DneMeHTHl CheprUIecKoil reOMETPUH:
reoje3nyecKre JNHUN Ha 3eMIilie 14.03.2024
78 KontponbHas padora "Yrisl u paccTostHUS" 15.03.2024
79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U
€ro 2JeMEHTHI" 19.03.2024
80 [Iupamupa. Bunsl nupamua. [IpasunsHas
nupamua 21.03.2024
81 [Ipusma. [Ipssmast 1 HAKIOHHAS IPU3MBI.
IIpaBuiibHas mpusma 22.03.2024
82 [IpssMo#t napainenenunen, NpsMOyroJIbHbIA
napajJiesienunes, Kyo 02.04.2024
83 Brinyxiible MHOrorpanHuku. Teopema Oitniepa 04.04.2024
Brinykiibie MHOTOrpanHuky. Teopema Ditnepa.
84 IIpaBriibHBIE U NTOJTYIPaBUIIbHBIE 05.04.2024

MHOTI'OrpaHHUKH
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85

Kontposnbnas padota "MHororpaHHuky"

09.04.2024

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B

MIPOCTPAHCTBE 11.04.2024
87 CyMMa BEKTOpOB 12 04.2024
88 Pa3nocTh BekTOpOB 16.04.2024
89 [TpaBwiio mapamienenuena 18.04.2024
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 19.04.2024
91 Paznoxenne BexTopa 1o 6aszucy Tpéx

BEKTOPOB, HE JISKAIUX B OJTHON TJIOCKOCTH 23.04.2024
92 CkansipHoe pou3BeJICHNE 25 04.2024
93 Brruncnenue yriia Mex 1y BEKTOpaMu B

IIPOCTPAHCTBE 26.04.2024
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 30.04.2024
95 IIpocreimue 3a1aum ¢ BEKTOpaMu 02.05.2024
96 [Tpocreiimme 3aaun ¢ BEKTOpaMH 03.05.2024
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 07.05.2024
98 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 10.05.2024
99 O06o0mieHre M cucTeMaTH3aIs 3HaHUH 14.05.2024
100 Hrorosasi koHTpOIbHAS paboTa
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16.05.2024

101 Hrorosas koHTpobHas paboTa 1 17.05.2024
102 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1 21 05.2024
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakruyecku
n/n yp Bcero 06 poa ¢ Pﬁ ecxne u3yuyeHusi oOpa3zoBaTejbHbIE
a00ThI a00ThbI
p p pecypcsl
1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1
IJIOCKOCTH M B IPOCTpaHCTBE"
2 [ToBTOopenue TeMbl "CkansipHOe IPOU3BEACHUE 1
BEKTOPOB"
3 [ToBTOpenue Temsl "Boruuciienne yria Mexmay 1
BEKTOpaMHU B IPOCTPAHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXoJslIel uepes 1Be TOUuKu"
5 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME [IJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IIJIOCKOCTH B OTPE3KaxX
7 BexTtopHoe npousBeneHue 1
JInHeNnHbIE HEPABEHCTBA, JIMHEMHOE
8 ’ 1
MpOrpaMMHUPOBaHUE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIpOrpaMMHUpPOBaHUE
10 AHaNUTUYECKHE METObI pacu€Ta yriia Mexay 1
MPSIMBIMU B MHOTOT'PaHHHKAX
11 AHaJIUTUYECKHE METO/IbI pacy€Ta yria Mex1y 1
MIJIOCKOCTSIMH B MHOTOT'PAaHHHKAX
12 ®dopmysa pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B 1
KOOpJMHATAX
13 Haxoxnenne paccTostHui OT TOUKH A0 1
TIJIOCKOCTH B KyOe
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Haxoxnenue pacctossHui OT TOUKH 710

14 IJIOCKOCTH B MPABUIILHON TUPAMHU/IE

15 KOHTpOHB}'I'aH pabota "AHanuTuueckas
reoOMeTpHs

16 CeveHus MHOTOTPAaHHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/] CJIEJIOB

18 CeueHnsl MHOTOTPaHHUKOB: CTaH/IapTHBIC }
IUIOCKOCTH, TEPECEUYCHUS MPSMBIX M TUIOCKOCTEH

19 [TapannenbHbie TPSMBIE U TNIOCKOCTH:
napajuieNIbHbIC CCUCHHUSI

20 HapannenLUHHe NPSIMBIC U TUIOCKOCTH: PacyéT
OTHOIICHUH

21 [TapanmnenbHbIe MPSMBIC U TUIOCKOCTH: YTIIBI
MEX]y CKPEITUBAIOIIUMUCS MPSMBIMU
[eprieHAUKYIISAPHBIE PSIMBIC U IIOCKOCTH:

99 CTAHIApTHEIE NaPbl EPIICHNKYIIAPHBIX
TJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23 [TepieHIUKYISIPHBIC TIPSIMBIC U TUIOCKOCTH:
TeopeMa O TPeX MepIeHIUKYIsIpax

24 [TepieHIUKYISIPHBIC TIPSIMBIC U TUIOCKOCTH:
BBIUUCIICHUS JUTMH B MHOTOTPaHHHUKAX
[ToBTOpEHME: MO MHOTOYTOJILHUKOB,

25 (hopMyIBI 715 TUTOIIAACH, COOOpaKeHUs
nmoaoous
[ToBTOpEHME: MIOMIATN MHOTOYTOJIbHUKOB,

26 (hOpMYITBI JUIS TUTOIIAJICH, COOOpaKEHUS
Mog00HUs

97 [ToBTOpEHME: MIOMIAIN MHOTOYTOJIbHUKOB,

(hopMyITBI 715 TUTOIITAACH, COOOpaKEeHUS
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noxoous

HJ'IOH.[&,I[I/I ceueHHi MHOTI'OI'paHHUKOB: ILIOIAAN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
COOOpaKEeHHS TIOTOOMS
[Tnomaay ceyeHnit MHOrOTPaHHUKOB: TUTOIIAIN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
COOOpaKEHHS TIOTOOMS

30 Kontposbnas padota "IloBropenue: )
MHOTOTPaHHUKH, CEUCHUSI MHOTOTPAHHHUKOB

31 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napauiesienumnea

30 3amaun 00 yaBOCHUHU Ky0a, 0 KBapaType Kyoa;
O TPUCEKIUH yIJIa

33 CrepeoMeTpHUYECKHE 3a/1auH, CBSI3aHHBIC C
00BEMOM TMPSIMOYTOJILHOTO TTapalIeIehIea
[TpuknaaHble 3a1a9u, CBSI3aHHBIE C

34 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napauiesienunesa

35 OOBEM TIPSIMOI TIPU3MBI

36 CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB MPSIMOUN MPU3MBI

37 HpI/IKJ'IElJIHI)Ie 3aJ1a4uM, CBA3aHHbIE C 00BEMOM
MIPSIMOM TTPU3MBI
Beruuciienne 06EMOB Tell C TOMOIIBIO

38 ornpenenéHHoro uHTerpana. O0bEM HaKJIOHHON
MIPU3MBI

39 Beruuciienne 06EMOB Tell C TOMOIIIBIO
onpenenéHHoro naTerpaina. OOobEM MupaMu bl

40 ®opmyna 00béMa nupamubl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

41 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
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00BEMOB MTUPaMUJT C OOIITUM YTIIOM

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4u, CBsA3aHHBIC C

42 00bEMaMU HAKIIOHHOW MIPU3MBbI

43 CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
00bEMaMu MUPaMU/IbI

44 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM HAKIIOHHOM MPU3MBI

45 [Mpuknanueie 3ana4un mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM MUPAMHU/IBI

46 [Tpumenenne 06bEMOB. Brruncienue
paccTosiHUSA A0 INIOCKOCTH

47 KonTponbnas pabota "O6béM MHOTOrpaHHHKA"

48 ]_II/IJ'II/IHI[pI/I‘IeCKafI [IOBEPXHOCTh, 00pazyrolue
LMIMHIPUYECKON TOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBod HUIMHAP.
[Inomanp NOBEPXHOCTH LMJIMHIPA

50 Konnueckas moBepxHOCTb, 00pa3yromue
KOHHMYECKOU IoBepxHOocTU. KoHnyc

51 CeueHune KOHYyca MJIOCKOCThIO, AapaJUIeIbHON
IJIOCKOCTH OCHOBAaHMS

50 YcetIFHHLH?I KoHyc. I300pakeHne KOHycOB U
YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
MTOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MIOBEPXHOCTU KOHYCa
CrepeoMeTpHuuecKre 3ajaui Ha 10Ka3aTeIbCTBO

55 Y BbIUMCJIEHHE, TOCTPOCHUEM CeUEeHU M
LWIMH]pa, KOHyCca

56 CrepeoMeTpHuuecKre 3ajaui Ha 10Ka3aTeIbCTBO

1 BBIYUCIICHUE, TIOCTPOCHUEM CEeUCHUI
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OUJIMHApPA, KOHYCa

57 [TpukiagHble 3aa4u, CBSI3aHHbIE CLIMJIMHAPOM

58 [TpukiagHble 3a1a4u, CBSI3aHHbIE C [IMIMHIPOM

59 Cdepa u map
Ilepeceuenue cepsl U H1apa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdeps miockoctsto. Bua n
n300pakeHHE mapa
[epeceuenue cepbl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdepsl mimockocTero. Bua u
n300pakeHue mapa

62 YpaB}EeHHe cdepsl. [Lmomans chepsr u eé
qacrei

63 CummMmetpus cdepsl U iapa
CrepeoMeTpuyecKkHe 3aJjauu Ha JOKa3aTelbCTBO

64 Y BBIYHCIICHHE, CBSI3aHHBIE CO C(epoil U mapowm,
IIOCTPOEHHEM UX CEUEHHH MI0CKOCThIO
CrepeoMeTpuyeckue 3aJjauu Ha JOKa3aTelbCTBO

65 U BBIUMCIIEHHE, CBSA3aHHBIE CO cPepoil U 1mapom,
MIOCTPOEHHEM UX CEUEHHH MIOCKOCThIO

66 ITpuknaaHble 3aauu, CBA3aHHbIE CO chepoil n
1apoM
[ToBTOpEHUE: OKPYKHOCTH HA IIIOCKOCTH,

67 BBIYUCIICHUS B OKPY)KHOCTH, CTaHapTHBIE
Mog00us

68 Paznuunble KOMOMHAIIMY TEJ BpAIEHUs U
MHOTOTPaHHHKOB

69 3agaun no”TeMe "Tena 1 MOBEPXHOCTH
BpaIlCHUS

70 3anauu r[o"TeMe "Tena 1 IOBEPXHOCTH
BpAIICHHS

71 KonTponbHast padota "Tena u noBepXHOCTH
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BpaieHus"

72

73

O6beém umuHapa. Teopema 06 00bEME PSIMOTO
HUAJTUHIpA

Brruuciienne 06EMOB Tell C TOMOIIBIO
onpenenéHHoro uHaTerpaita. O6béM KoHyca

74

75

[Tnomaayn 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHYycCa

CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76

[Ipuknagueie 3agaun 1o teme "OObEMBI U
IJI0IIaAu TOBEpXHOCTEN Ten"

77

O0BEM mapa u mapoBoro cekropa. Teopema 00
o0Béme mapa. [Tnomane chepsl.
CrepeoMeTpHUYECKHE 3a/1auH, CBSI3aHHBIC C
BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CErMEHTa U IIapOBOT'0 CEKTOPA

78

79

[Tpuknagueie 3agaun o Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa ¥ IUIOMIAIbI0
cdepbl. COOTHOIIEHUS MEXKY TUIOIAIIMU
MMOBEPXHOCTEH U 00bEMaMH TOTOOHBIX TEJ

ITono6HeIe Tena B mpocTpaHcTBe. M3menenue
o0béMa npu nogooun. CrepeoMeTpudeckue
3aJa4u, CBsSI3aHHBIC C BBIYHCIICHUEM 00BEMOB
TeJ U TUIONIaiel TOBEPXHOCTEH

80

81

KonrtponsHas pabdota "[1nomanyu noBepxHocTH
1 00BEMBI KPYTIIBIX TEN"

JIBmxenust npoctpancTBa. OToOpakeHusI.
JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOIICTBAa JABHKECHUI

82

Buael 1BukeHunil: napauiesbHbIN IEPEHOC,
LEHTpAJIbHAsI CHMMETPUS, 3epKajIbHAas
CUMMETPHUS, TIOBOPOT BOKPYT MPSIMOI

30




83

84

[IpeobpazoBanus nomoous. [Ipsmas u chepa
Ditnepa

I'eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBYDKCHUS

85

86

KontponbHas padota "BekTopsl B
npocTpaHcrae”

Ob6o6maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucreMmaru3auus 3Hanui: "llapamiensHoCTh
MPSMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"

87

88

89

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucTtemaTu3anus 3HaHuil: "BekTopsl B
npocrpancree”

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3Hanuil: "BekTopsl B
npocrpaHcrae”

O6o061matomee nopropenue 11 nonsruii u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOIOrpaHHuKa"

90

91

Ob6o06muaromiee noropenue 11 noHATU U
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3anys 3Hanuii: "O0beM
MHOrorpaHHuka"

Ob6o6mmatomee nopropenue 11 nonsruii u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMaTusanus 3Haguit: "Ilnomamu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

92

O6o06maromiee noropenue 11 noHATUl U
MeToA0B Kypca reomerpun 10—11 knaccos,
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93
94

95

cucrteMaTusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX T

HToroasi KOHTpOJIbHASA paboTa
HToroasi KOHTpOJIbHASA paboTa

[ToBTOpEeHME, 00600IIEHNE U CHCTEMAaTH3aIlUs
3HAHUU

96

Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJib B Pa3BUTUU COBPEMEHHBIX NHIKEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOTUN

97

98

99

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ posib B Pa3BUTHM COBPEMEHHBIX NHIKEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ posib B Pa3BUTUM COBPEMEHHBIX NHIKEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U
€€ posib B Pa3BUTUM COBPEMEHHBIX NHIKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ posib B Pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U
€€ posib B Pa3BUTUH COBPEMEHHBIX NHIKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUH

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUH KaK HAYKHU U
eé POJIb B Pa3BUTHH COBPEMCHHBIX NHKCHCPHBIX
U KOMIIBIOTCPHBIX TCXHOJIOT it

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
Marematuka: anredpa U Hayajga MaTeMAaTHYECKOTO aHAJIN3a, TEOMETPHS.
I'eometpusi. 10-11 knaccel. bazoBeblit u yrinyonéunsiii ypoBau / Atanacsas J1. C,
byry3os B. @, Kagomiie C. b. AknimonepHoe o611ecTBo «3narenbeTBo
«ITpocsenienue»

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJISA
[MPUMEPHAS PABOYAS TTPOITPAMMA CPEJIHET'O OBIIET'O
OBPA3OBAHUMSA. MATEMATHUKA. Yriny6néunsiii ypoens (s 10-11
KJIACCOB 00pa3oBaTEeIbHBIX OpraHU3aIIMiA)

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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