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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB I'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHUe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMU 3aJayaMu Kypca TE€OMETpUHM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  YMEHHUS ~ BJIQJIeTh ~ OCHOBHBIMM  TOHATHUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEAbHOM
MHApPE MHOTIOTPAaHHMKM M Te€jla BpalleHUs, KOHCTPYHUPOBATb TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU J10Ka3aTelIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEIACHUT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAaHTHOW TC€OMETPUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBistorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJEpKATEIbHBIM JUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbI, pacHpeeEHHBIM IO TOoJaM OOYyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUarOIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TTOHATHSIMH M HABBIKAMH TTOCIICIOBATEIBHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKIIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  oOy4deHHUs, TMOCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY
o01KUM 1 poecCHOHATBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajuleNIbHble M CKpelMBaromuecs npsimble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockocTh. [lapamiensHoe W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA [apaJUIEIbHBIX IJIOCKOCTEM. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIbHBIE W IEPIEHAUKYJISPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpToronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yria. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAasi U TOJHAS MOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNunes] U  €ro  CBOMCTBA.
Kparuaiimime mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpamMuaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pEéOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IbI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
gucyio. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O Pa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILUIAaHApHbIM ~ BekTopaM. I[IpsiMmoyrosibHass  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpaimenus

[TonsiTvsi: TMIMHApPUYECKAsh TOBEPXHOCTb, KOHWYECKAash MOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUS:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka mumuuApa u koHyca. CummeTpus cdepsl U
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanuy Ten BpauieHuss ¥ MHOrorpaHHukoB. [lpusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NMWIMHAPA, KOHYyCa, TUIOMAAb chepbl U €€ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJT BPALICHUS: CEUEHUS HWJIUHAPA
(mapamienbHO M TNEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 1apa, METOAbl MOCTPOCHUS
CEYCHMU: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHart B nmpocTpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BukeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapaluiebHBIA TEPEHOC,
LHEHTpaJIbHAsT CUMMETPHS, 3€pKaJlbHasi CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHCcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHX, cdepax
HYKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0 Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBbHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeann3oBBHIBATH COOCTBEHHBIC JKHU3HECHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHEC MATeMATHYCCKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeTOBEYECKOM JEesTEIbHOCTH, STamoB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOW Kak CpPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue AefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaImy,
OCHOBaHMsI /17151 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 penieHus ydyeOHOW 3ajgauu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIHE  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXkKe BBIABUTATH
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH JAPYI'MX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 33a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa peIIeHus
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUIKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH YYeOHbIX 3a7ady, NPUHUMATh 1€Jb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXAAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykaeHHs, OOMEH MHEHH,
«MO3TOBbIE IUTYpPMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJIaCCU(pUKALUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMU C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKUE (UTYp Ha IJIOCKOCTh, BBINOJHATH U300paxkeHus puryp
HAa IIOCKOCTH;

e CTPOWUTH CEYECHMS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) IIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTBIX O0OBEMHBIX (PUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJUM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJEHUE TE€OMETPUYECKHUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH W HUHTEPIPETUPOBATH HH(POPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJIbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSATUS B
npolecce IMOMCKa pelIeHHs MaTeMaTH4ecku  chopMyIrpoBaHHOU
npoOsieMbl, MOJEINPOBATh pEAlbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpPaKTUYECKUEe 3a]auH,
CBSI3aHHBIE C HAXOKJIECHUEM F'€OMETPUUYECKUX BEIUYHH;

e UMETh NPEJCTABICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(epruyeckor TMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATh B3aUMHOE PaCIOjoKeHre c(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4d HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKU /O IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MapaJyIeIbHOM  TEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00uS;
CTPOUTH CEYEHUsS]I MHOTOTPAHHUKOB M TE€J BpAILEHUS: CEUCHHS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILNHY ), CEUECHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEHN TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIAralluX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a/1a4;

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAIM3UPOBATh U OLICHUBATH PEaJbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBbI, CBOMCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpMYJUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEINYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosauuyectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoaeneie | Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypen
1 BBeznenue B crepeoMeTpuio 23 1
’ B3anMHOE pacnosiokeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfynapHOCTL IPSMBIX U )5
IJIOCKOCTEH B IPOCTPAHCTBE
5 Vsl U paccTosHUS 16 1
6 MHororpasHuku 7 1
Bexkrops! B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 000011IeHHEe U CUCTEMATHA3AIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3ie/ioB U TeM Komrponsusre  Tpaxruueckse (uudpossbie)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpEHHE, O606H16HI:I€ u 15 |
cucTeMaTru3anus 3HaHU
3 O0bEM MHOTOTpAaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 |
KPYTJIbIX TEJ
6 JIBrKeHUS 5 1
7 [ToBTOpEHwUe, O606I.L[€HI:I€ u 17 )
cucTeMaTtu3anus 3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
undgponbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

01.09.2023

[lonsATHS cCTEpEeOMETPUN: TOUKA, TIpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBUJia U300paKeHMsI Ha PUCYHKE
TUIOCKOCTH, MapajlICIbHBIX TPSIMBIX
(OTpE3KOB), cepeaAHBI OTPE3Ka

05.09.2023

[TonsTus: MepeceKkaromuecs miI0CKOCTH,
epecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

05.09.2023

[ToHsATHS: IepeceKarorecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSIMasi U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

08.09.2023

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

12.09.2023

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

12.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CIICACTBHUA U3 HUX

15.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

18.09.2023

AKCHOMBI CTEPEOMETPUHU U TTEPBHIE
cienctBus U3 HUX. CocoObl 3a1anus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U IJIOCKOCTEH

18.09.2023

10

N306paxkenue ceueHuit nupamubl, Kyoa u
MPU3MBI, KOTOPBIE MMPOXOIST Yepe3 X
p€opa. M3o0parkeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpammBaH#e moCTPOCHHBIX CCUCHHIM
pa3HBIMU IIBETAMHU

22.09.2023

11

N306paxkenue ceueHuil nupamubl, Kyda u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETAMHU

25.09.2023

12

N300pakeHne ceueHni mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 X
pEbpa. N3o0pakeHue nepecevyeHus
MOJIyYEHHBIX TUIOCKOCTEH.
PackpamrBanue NoCTpOEHHBIX CEUEHUI
pa3HbIMH LIBETaMHU

25.09.2023

13

N3006paxeHue cedeHuit mupamMmuibl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
p€opa. N3o0pakeHne nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEM.

29.09.2023




PackpamiBanue nocTpoeHHbIX CEUEHUI
pa3sHBIMU [IBETAaMHU

14

Mertopa cnenoB Ui NOCTPOCHUS CEUEHUI

02.10.2023

15

MeTton ciie10B U1l IOCTPOEHUS CEUEHUI.

CBolicTBa niepece4eHnil PSIMBIX U
IIJIOCKOCTEMN

02.10.2023

16

MeTton ciie10B [UIsl IOCTPOSHUS CEUEHUI.

CBoiicTBa IepeceueHuil MpsIMbIX U
IJIOCKOCTEMN

06.10.2023

17

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
MOCTPOEHUSA

09.10.2023

18

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeI‘/'I M 3aI11Ch HI1aroB
MOCTPOCHHSI

09.10.2023

19

[TocTpoenue ceuenunii B nmupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOEHUS

13.10.2023

20

[Toctpoenue cedenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh L1aroB
IIOCTPOEHUS

16.10.2023

21

[ToBTropenue nnanumerpuu: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logoOue

16.10.2023




TPEYTrOJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUU

20.10.2023

23

KonTtponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

23.10.2023

24

B3anMHOE pacniosiokeHue NpsIMbIX B
npocrtpancTse. CkpemyBarommecs
npsMele. [Ipu3Haku ckpenmBaromuxcs
npsmbix. [TapannensHble npsmble B
IPOCTPaHCTBE

23.10.2023

25

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JTAHHOM IPSIMOM, MIPOXOAIIEH uepes
TOYKY ITPOCTPAHCTBA U HE JIEKAIEH Ha
JTaHHOMU mpsiMoit. JIemMa 0 mepeceyeHun
napannenbm,lx HpHMBIX IIJIOCKOCTBHO

27.10.2023

26

[TapannensHOCTh TpeX MpsiMbIX. Teopema

0 TpEX MapajuIeIbHBIX NpsAMBIX. Teopema o

CKPCIIUBAIOIINUXCS IPAMBIX

07.11.2023

27

[TapamienpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA AapaJIEIBHOTO
poeKTHpoBaHus. M300paxeHne pa3HbIxX
¢buryp B napajuieabHON NPOEKIMU

07.11.2023

28

lentpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXy MPSIMbIMHU

10.11.2023




29

3aayn Ha T0KA3aTEIbCTBO U
HCCIIENOBAHUE, CBA3AHHBIE C
PAacCIOIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

14.11.2023

30

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapaJuIEIbHOCTH NPSIMOU U IIJIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSMOU U
IIJIOCKOCTH

14.11.2023

31

['eomeTpuueckue 3ajaun Ha BHIYMCIICHUE
U JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
HapajIeIbHOCTBIO IPSMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

17.11.2023

32

[TocTpoenue ceueHus, IpOXOAAIIETO
yepe3 JaHHYIO NPSAMYIO Ha YepTexXe U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

21.11.2023

33

[TapannenpHast npoeKUUsl, IPUMEHEHHE
JUISI IOCTPOEHUSI CEYeHUH KyOa U
napayutenenunena. CpoicrTsa
napajuleJIenune1a U IpU3Mbl

21.11.2023

34

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
MapajiCJIbHOCTH ABYX IUIOCKOCTEH

24.11.2023

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH, TPOXOISAILIEN
4yepe3 TOUKY, HE IPUHAIIEKALLYIO TaHHOU
IIJIOCKOCTH U CJIEACTBUS U3 HEE

28.11.2023

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: 0
NapajuIeIbHOCTH MPSIMBIX IepeceueHust
[IpY IIEPECEUECHUHN IBYX IapalIeIbHBIX

28.11.2023




IIJIOCKOCTEM TpeThben

37

CBoiicTBa mapaieNnbHbIX IIIOCKOCTEN: 00
OTpPE3KaxX NapaJICIbHBIX IMMPAMBIX,
3aKJIIOUEHHBIX MEKy apaIeIbHBIMUA
IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM ©
JBYMs IapaJlIeNIbHbIMU TIOCKOCTSIMU

01.12.2023

38

[ToBTopenue: Teopema Iludaropa Ha
TUIOCKOCTH

05.12.2023

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

05.12.2023

40

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTIO
napajenenunesa

08.12.2023

41

Brruucnenue aiuH OTPE3KOB B KY6C n
MNpAMOYT'OJIbHOM IMapaJUICIICTIMIICIC

12.12.2023

42

[TepnieHIUKYIAPHOCTD NPSMON U
mockocty. [Ipusnak
NEPNEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

12.12.2023

43

[IeprieHIMKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

15.12.2023

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH
4yepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYIISIPHON K IMIIOCKOCTH

19.12.2023

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MIpsAMbIC B MHOT'OI'paHHUKAX

19.12.2023




46

[IimockocTH U NepneHIUKYJIIPHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

22.12.2023

47

[IepnieHAUKYSAp ¥ HAKIIOHHASL.
[TocTpoenue neprneHuKynspa U3 TOYKU

Ha IIPSIMYIO

25.12.2023

48

[lepnenauKkynsip 1 HaKJIOHHAS.
[TocTpoeHne nepneHauKyIIsipa u3 TOUYKH

Ha IIpsAMYIO

25.12.2023

49

Teopema o0 TpEX NepHEeHAUKYIApaAX
(mpsimast 1 oOpaTHas)

29.12.2023

50

Teopema o0 TpEX nepHEeHAUKYIApax
(mpsimast u oOpaTHas)

09.01.2024

51

VYron MCIKAY CKPCIINBAOIIUMUCA
MMpsAMbIMHA

09.01.2024

52

[Touck neprneH uKyIsIpHBIX IPSIMBIX C
MIOMOIIBIO NIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

12.01.2024

53

OpToroHanbHOE IPOEKTUPOBAHNE

16.01.2024

54

[TocTpoenue ceuennii kyba, MpU3MBlI,
IIPaBUJIIBHOM MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

16.01.2024

55

[Toctpoenue ceueHuit Kydoa, mIpU3MBL,
MIPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

19.01.2024

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUIOCKOCTH. IIimockocT
CUMMETPUN B MHOTOI'PAHHUKAX

23.01.2024




57

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CIIEACTBUE CUMMETPUHU

23.01.2024

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAcCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

26.01.2024

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

30.01.2024

60

CrocoObl ONyCTUTH TEPIICHANKYIISPHI:
CUMMETpPHUSs1, CABUT TOYKHU I10
napasuieibHON mpsMoi

30.01.2024

61

CnBur no HenapaJieabHOU MPAMOH,
M3MEHEHHUE PACCTOSTHUMA

02.02.2024

62

KoHnTtposnbHas pabora "B3auMHoe
pacroIoKeHHe MPSMBIX U MIIOCKOCTE! B
npocTpaHcTBe"

06.02.2024

63

[ToBTOpEeHME: yroa Mexay IpsIMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

06.02.2024

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

09.02.2024

65

FGOMeTpI/I‘-IeCKI/Ie METOAbI BEIYMCIICHUA
yria MEXay NpAMbIMA B MHOT'OI'PaHHUKAX

13.02.2024

66

JByrpanHnsiii yroin. CBOMCTBO JINHEWHBIX
YIJI0B JIBYTPaHHOTO yrja

13.02.2024

67

[TeprieHAMKYASIPHBIE TIIIOCKOCTH.
CaoiicTBa B3aMHO MEPIIEHIUKYISPHBIX
IIJIOCKOCTEN

16.02.2024




68

[Ipu3Hak nepnesauKyJIsIpHOCTH
IJIOCKOCTEH; TeOpeMa O NMPsAMOK
[IEPECEUCHUS IBYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

20.02.2024

69

[IpsiMoyToNBHBIN Mapauienenunen; Kyo;
MU3MEPEHMS, CBOMCTBA MPSIMOYTOJIBHOTO
napajuleenumne1a

20.02.2024

70

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauicjcruicaa u CJICACTBUC U3 Heé

27.02.2024

71

CTCpeOMeTpI/I‘leCKI/IC H IIPUKJIIaIHBIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTH

27.02.2024

72

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUECA ITPAMBIC,
napaajaCJIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOI'OrpaHHHUKax

01.03.2024

73

[Tapa napannenbHbIX JIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOIUMUCS PSIMBIMU B
IPOCTBIX CUTYaIUSIX

05.03.2024

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCTodHHnC OT HpﬂMOfI J0 IIIIOCKOCTH

05.03.2024

75

Brruncnenue paccTosHUN MEXTY
CKPELIUBAIOIIMMHUCS IIPSIMBIMHU C
IIOMOILBIO TIEPIIEHIUKYIISIPHOMN IIOCKOCTH

12.03.2024

76

Tpé€XrpanHslii yroi, HepaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJIa

12.03.2024




DneMeHTHI ChepUIECKOi reOMETPUH:

7 reoJIe3NYECKUE JINHUMU Ha 3emiie 15.03.2024
73 KontponsHast padora "Yrisl u

paccrosiHus" 19.03.2024
79 Cucremartuzanus 3HaHul "MHOTrorpaHHUK

U €ro AJIeMEeHTHI" 19.03.2024
20 [Tupamupa. Buasl nupamup. [IpaBuiibHas

nupamuia 22.03.2024
31 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

[IpaBunpHas npuzma 02.04.2024
2 [Ipssmoit napaienenunen,

MPSIMOYTOJIBHBIN Mapaienenumes, Kyo 02.04.2024
23 Brinykiibie MHOrorpannuku. Teopema

Oitnepa 05.04.2024

Brinykiibie MHOrorpannuku. Teopema

4 unepa. [IpaBuiibHbIE U TIOJTYITPABUIIBHBI

8 iHo:f))rpaHl:mKH SR ) 09.04.2024
85 Konrponbnas padora "MHororpaHHukH" 09.04.2024
36 [TonsiTHE BEKTOpa Ha MJIOCKOCTHU U B

MPOCTPAHCTBE 12.04.2024
87 Cymma BEeKTOpPOB 16.04.2004
88 Pa3HocTh BekTOpPOB 16.04.2004
89 [IpaBuio mapannenenumnena 19.04.2004
90 YMHOKEHUE BEKTOPA Ha YUCIIO




23.04.2024

Paznoxenne BekTopa 1o 6azucy Tpéx

1 .
9 BEKTOPOB, HE JIeXKAIlUX B OJHOU 1 93.04.2004
TUIOCKOCTH
92 1
CkansipHO€ ITPOU3BEIECHNE 26.04.2024
93 Brraucnenue yria Mexay BEKTOpaMu B |
IIPOCTPAHCTBE 03.05.2024
94 IT i 1
pOCTeIIe 3aJa4u C BEKTOPaMHU 07.05.2004
5 IT i
9 pOCTEHIINE 3aa4l C BEKTOpaMu 1 07.05.2024
6 IT i
9 pOCTEHIINE 3aa4i C BEKTOpaMu 1 13.05.2004
7 IT i
9 pocTeiilne 3aauu ¢ BEKTOPaMHu 1 13.05.2004
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 17.05.2004
"
99 TOrOBasi KOHTPOJIbHAs paboTa 1 21.05.2004
1 "
00 TOrOBasi KOHTPOJIbHAsI paboTa 1 21.05.2004
101 0606 i 1
o0IIeHue U cUcTeMaTH3alys 3HaHUH 24.05.2004
102 O0o01IeHre U cucTeMaTu3alus 3HaHU| 1
OBLIEE KOJIMYECTBO YACOB I1O 102

[TPO'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Jara uudgposbie
Nenn/m | Tema ypoka KonTpoabubie | IlpakTuueckue
Bcero u3ydyeHusi = oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

| [ToTOpenue Tembl "KoopiuHaTel BeKTOpa |

Ha TJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkansgpHoe |

MIPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncinenue yria |

MEXy BEKTOpaMH B MpOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHNE NIPAMOI, |

IPOXOJAIIeH yepe3 JBe TOUKu"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |

ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |

ypaBHEHHUE TIJIOCKOCTH B OTPE3Kax
7 BektopHoe npousBenenmne 1
g JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE |

MpOrpaMMHUpPOBaHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1

MpOrpaMMHUPOBaHUE
10 AHaTMTHYECKHE METOIBI pacyéTa yria |

MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaMTUYECKHE METO/IbI pacyéra yria |

MEXIY MJIOCKOCTSIMUA B MHOTOTpaHHUKAX

OpMyJia pacCTOSIHUSA OT TOYKH JI0

12 o 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoaenue paccTossHUM OT TOYKHU 10

13
TUTOCKOCTH B KyOe

14 Haxosnenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B NPAaBUJILHON TUPaMUIE

15 KontponbHast pabora "AHanutuueckas
reoMerpust"”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOIPAaHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, NI€PECEUEHUS MPSMBIX U
IJIOCKOCTEMN

19 [TapasuienpHbIe IPSIMBIE U TUIOCKOCTH:
napaJuleJIbHbIE CEUCHHUS

20 [TapamienpHble IPSIMBIE U TUNIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapamuienpHble IPSIMBIE U TUNIOCKOCTH:

21 YTIIbI MEXKY CKPELIMBAIOIIUMUCS
IPSIMBIMU
[leprieHauKyIApHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEePIEeHIUKYISPHBIX MIIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[lepnienquKyngpHbIE TPSIMbIE U

23 MJIOCKOCTH: TEOpEMa O Tpex
NEepIeHIUKYIIpax

24 [lepnenauKyIsIpHBIE IPSIMBIE U




IIJIOCKOCTHU: BBIYUCIICHUA AJIMH B
MHOTI'OIrpaHHHUKax

25

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, (hOPMYJIBI ISt
Ioniaiel, CooopakeHus Moa00us

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIBI IS
IO e, COOOpaKEHHUS 1O 100MS

27

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0MIAJIEH, COOOpaKEHHUS IO 100U

28

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100ust

29

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
TUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEeHUsI 1O 100Mst

30

KonTponasnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUSHHSI
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

32

3amaun 00 yABOCHUH Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIIUHU yTIia

33

CrepeoMeTpHueCKUe 3aJa4l, CBA3aHHBIE C
00BEMOM MPSAMOYTOIBHOTO
napaenenuneaa

34

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C




BBIUHCIICHHEM 00BbEMA MPSIMOYTOJILHOTO

napajuiejaenumneaa

35 O06BEM psAMON TIPU3MBI

36 CrepeomeTpuyiecKkue 3aj1a4uu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

37 [Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
00BEMOM MPSAMON MTPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

38 onpenenéHHoro uuterpaiga. Oobém
HaKJIOHHOUW MPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobém
MUPaMUIbI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BEeMOB MUpaMUJ ¢ OOLIUM YTIIOM

42 CrepeomeTpuuecKue 3a/1auu, CBI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeomeTpuuecKue 3aJ1auu, CBI3aHHbIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten", CBSA3aHHBIC ¢ 00HEMOM HAKIOHHOMH
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMUIbI

46 [Tpumenenue o0bEMOB. Borunicnenue

PACCTOSAHUA 00 IMMIIOCKOCTH




KonTponpHas padora "O0béM

47 "
MHOTOIPaHHHUKA
Hunuuapudeckasi HOBEPXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU

49 Munmusap. [psamol KpyroBon HUIUHAP.
[1nomane NOBEpXHOCTU HUIUHAPA

50 KoHundeckasi TOBEpXHOCTh, 00pa3yroIiue
KOHHYEeCKOU noBepxHoctu. Konyc

51 CeueHue KOHYca IIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBaHUS

57 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MIOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
MIOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpruecKkue 3aJauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MMOCTPOEHUEM CEUECHUH LUIIMH]IPA, KOHYCa
CrepeomeTpryuecKue 3a1a4u Ha

56 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MMOCTPOEHUEM CEUCHUN HWJIMHIPA, KOHYCa

57 [Ipuknagubie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

53 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
ATUHAPOM

59 Cdepa u map




60

[epeceyenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Byt n m300pakeHue mapa

62

VYpasuenue chepsl. [Lmomans cdepsl u e€
yacTei

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTpuuecKkue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

65

CrepeoMeTpHUECKHUE 3a/1a4d Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIC CO chepoil U mapom,
HOCTPOCHHEM HX CEUYCHHI TNIOCKOCTBIO

66

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYNKHOCTH HA TNIOCKOCTH,
BBIYHUCIICHUSA B OKPY)KHOCTI/I, CTaHILapTHI)Ie
moaoous

68

Paznmunable KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPaHHUKOB

69

3amaun o Teme "Tena u MOBEpXHOCTH
BpaiueHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KontponpHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O0béMm unuHIpa. Teopema 06 00bEMe
MMpAMOIro HujiInHApa

73

Brrunciienne 0065EMOB TEI € IIOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpém
KOHyca

74

TTnomanu 00KOBOM U MOJIHOMU
MOBEPXHOCTH KOHYCa

75

CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIWIIMH/IPA,
KOHYca

76

[Tpuknanaeie 3agaun 1mo Teme "OO0BEMBI 1
IJI0IIaAu OBepXHOCTEN Ten"

77

OOBEM 1m1apa 1 MIapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cheprl. CTepeoMeTpudecKue 3a1a4u,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
rapa, IapoBOro CerMeHTa U MIapoBOTO
CeKTOpa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
iomanbio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMu
MMOTOOHBIX TEI

79

[TomoOHbBIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100Uu.
CrepeomMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C




BBIYMCIIEHUEM 00BEMOB TEN U ILIOLIaaeH
IIOBEPXHOCTEN

80

KonTtponsnas padora "[1nomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TEN"

81

JBuxenust mpoctpancTBa. OToOpaskeHUsI.
JBukenwust u paBeHCTBO (uryp. O0mime
CBOMCTBA JIBW)XCHUU

82

Buap! n1BukeHnil: napaieIbHbIN
MIEPEHOC, LIEHTpaJIbHAsi CHMMETPHUS,
3epKajbHasi CHMMETPUS1, TOBOPOT BOKPYT
MPAMOM

83

[IpeoOpazoBanus nomoous. [psmas u
cepa Ditnepa

84

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

85

Konrtponsnas padota "Bekrops! B
npoctpaHcTae"”

86

Ob6o6uaroree noropeHue 11 noHsATHit 1
MeTO0/10B Kypca reometrpun 10—11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWII:
"ITapanienbHOCTh NPSMBIX U IJIOCKOCTEN
B IIpocTpaHcTBe"

87

O6o06matomee moBTopenue 11 moHsTHi 1
METOJ0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"BexTops! B mpocTpaHcTBe"

88

Ob6o6maroree nopropenue 11 noHsATHi 1
MeTOJ0B Kypca reometrpuu 10—-11




KJIACCOB, CHCTEMAaTHU3allMs 3HAHWI:
"BexTops! B mpocTpaHcTBe"

&9

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTOJI0B Kypca reometrpuu 10—-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6BbeM MHOTOTpaHHUKA"

90

O6o6maromee moBropeHue 11 moHsaTHI 1
MeT0/10B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

O6o6matomee moBropeHue 11 moHsITHI 1
MeTO0/10B Kypca reomerpun 10—11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpYyTJbIX Ted"

92

O6o06matomiee moBTopenue 11 mouHsTHii u
MeTO0/1I0B Kypca reomerpun 10—11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

93

Hrorosas KOHTPOJIbHAaA pa60Ta

94

Hrorosas KOHTPOJIbHAaA pa60Ta

95

[ToBTOpeHnue, 0600IIeHNE U
cUCTEMaTH3aIlHs 3HAHUH

96

Wcropus pa3BuTus CTEpeOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U




97

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

98

Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3BUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Maremaruka. ['eometpus, 11 xknacc/ Mep3isk A.I'., Homuposckuii JI.A.,
[TomsikoB B.M..; mox penakuueit [logonsckoro B.E., O6niecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Akunoneproe
obmectBo «M3aarenbcTBo «lIpocBemienne»

Martemaruka. ['eometpus ,10 kinacc/Mepznsak A.I°

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA
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