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MNOACHUTEJIbHAS 3AIINCKA

['eomeTpus sBasieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[lockonbKy ~ JIOTMUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MNpH  HU3YYEHUU
00y4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEILICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'O LHMKJIA, B YaCTHOCTU
busznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopmaTrka»  uyepe3  OOECleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHUsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKU.

[TpuoputeTHbIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIIUX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHE  YMEHHUS  BJIQJIeTh ~ OCHOBHBIMM  TOHATHUAMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPaHHUKHM M Te€ja BpallCHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTelIbCTB U aJTOPUTMOB
pelieHusi, yMEHUs UX MPUMEHATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYXKICHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00OCHOBaHMHU MaTEeMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMAaTHKHU B MIPOBEICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BeKToppl ¥  KOOpIWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUAM Yy4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
MIPOrpaMMBbl, pacHpeleEHHBIM IO TOoJaM OOYy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHumanuu  oOydeHHUs, TMOCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnas TteopeMa Iludaropa. Ilupammpa: nN-yrojbHas NUpaMHIA,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHatel BekTopa. Pa3zmoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsI CUMMETpPUS, 3€pKAbHAS CHUMMETpPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, ONPOCHI M APYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIVIOMY M HACTOALIEMY POCCUMCKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOT0 Hapojaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss JCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peaau30BbIBATh COOCTBEHHBIE >KU3HEHHbIE IIJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpATh CMOco0 pelleHnus Yy4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMNPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, IBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATb CBOM CYXKICHUA C CYXKIACHUAMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUICHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pPElIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBSICHATH IPUUNHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (popmax paboThl (0OCYkHAeHHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMU C  CEYECHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKAa PEeLIeHHs MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMUYECKOH U CcepuuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPHPOBATh MOHATUSMHU, CBS3AHHBIMH C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4eCcKu  CPOpMYyIUpPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoTshI padoThI pecypest
BgeneHnue B crepeomeTputo. Bubnunoteka LIOK
OCHOBHBIE MOHSTUS https://m.edsoo.ru/7f4131ce
crepeoMmeTpuu. Touka, npsimas,
IJIOCKOCTh, MPOCTPaHCTBO. [loHsATHE 00 23 L
AKCHUOMATHYICCKOM ITOCTPOCHUHA
CTCPCOMCTPHUHN: aKCHUOMBI
CTCPCOMETPHUHU U CIICACTBUS U3 HUX.
B3anMHOe pacnonokeHue npsMbIx B Bnbanoteka LIOK
IIPOCTPAHCTBE. https://m.edsoo.ru/7f4131ce
B3anmHoe pacnosiokeHue npsMbIX B
MPOCTPAHCTBE: MEPECEKAIOIINECH, 6 1
napauiebHbIC U CKPCIINBAKOLIUCCS
npsameble. [IprusHaku
CKpCLIUBAOIIUXCS NPSMBIX.
[TapamienbHOCTB IPSIMBIX U IVIOCKOCTEH B Bnbanoteka LIOK
MPOCTPAHCTBE. https://m.edsoo.ru/7f4131ce
[TapanneabHOCTHh NPSAMBIX U 8

TUIOCKOCTEH B MPOCTPAHCTRBE:
napasuieIbHbIC TIPSIMBIC B




IPOCTPAHCTBE, NapAIIICIBbHOCTD TPEX
IPSIMBIX, TAPAIIIEIBHOCTD MPSIMOM U
wrockoctu. [TapamiensHoe u
LEHTPAIbHOE TPOCKTUPOBAHHUE,
nuzoopaxenue puryp. OCHOBHbIE
CBOMCTBA MapajlieIbHOTO
npoektupoBanus. M3obpaxenue gpuryp
B MMAPAJJIETBHON NPOECKINH. YTJIbI C
COHAINPAaBJICHHBIMU CTOPOHAMHU, YTOJI
MEX1y IPSIMBIMHU B IPOCTPAHCTBE.
[TapanienbHOCTb MIIOCKOCTEH:
napajuiesbHble MII0CKOCTH, CBOMCTBA
napajuieIbHbIX MIIOCKOCTEH.
[Ipocreiiive NpocTpaHCTBEHHbBIE
(GUryphI Ha MJIOCKOCTH: TETPAdP,
Napajuieenues, MOCTPOEHUE
CEUYECHUM.

IlepnieH IUKYIAPHOCTD MPSAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC
IlepnieH IUKYIAPHOCTD NPSIMOU U

IJIOCKOCTH: NEPIECHIANKYIISIPHBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
[1apajulIesIbHbIE U NEPIEHANKYIISIPHBIE K
IJIOCKOCTH, IPU3HAK
MEPIIEHIUKYJIIPHOCTH MPSAMOU U
IJIOCKOCTH, TEOpEMA O MPSAMOU
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NEPIEHIUKYJIIPHON TIJIOCKOCTH.
OpToroHanbHOE MPOEKTUPOBAHUE.
[lepnenaAnKyIIsip ¥ HAKJIIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,

PAcCTOSIHUE OT MPSIMOM 10 MIIOCKOCTH,

npoekuus (GUrypsl Ha IIOCKOCTb.
[lepneHaAUKYISIPHOCTD IIIOCKOCTEMN:
MPU3HAK NEPIEHIUKYISIPHOCTU JBYX
mIockocren. Teopema o TpEX
MEPIEHANKYIIAPaAX.

VYTIIIBl M pacCTOSHHUS.

VYTI1bl B IPOCTPAHCTBE: YIoOJl
MEXAY NPSIMOU U IUIOCKOCTHIO,
JIBYTPAaHHBIN YTOJ1, IMHEWHBIN YTOJI
NBYIPAHHOTO yria. TpéXrpaHHbIN U
MHOTOTpaHHbIe yTibl. CBOMCTBA

IUIOCKHUX YI'JIOB MHOI'OI'PAaHHOI'O yIJIa.

CBoiiCTBa IUIOCKUX U JIBYTPaHHBIX
YIJI0B TPEXTPAHHOTO yria. TeopeMbl
KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO YIJIa.

16

bubnunoreka LIOK
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MHOrorpaHHMKH.

Bu bl MHOrOrpaHHUKOB,

pa3BEépTKa MHOTOrpanHuka. Ilpusma: n-
yroJbHas IPU3Ma, NpsAMast U HaKJIOHHAs

but6mmoreka [IOK
https://m.edsoo.ru/7f4131ce
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pU3Mbl, OOKOBas U MOJIHAs
OBEPXHOCTH IIPU3MBI.
[Tapannenenunen, npsiMOYTOJIbHBIN
IapajulesIenUIe]] ¥ €ro CBOMCTBA.
Kparyaiimme nytr Ha HOBEPXHOCTH
MHOrorpaHHuka. Teopema Jinepa.
IIpocTpancTBeHHas Teopema
[Tudaropa. [lupamuga: N-yroapHas
MMAPAaMHJIA, PABWIbHAS U yCEUEHHAS
nupamuipl. CBolicTBa pédep U OOKOBBIX
rpaHel NpaBUIbHON NTUPAMUBI.
IIpaBriIbHBIE MHOTOIPAHHUKM:
IIpaBWJIbHAS IIPU3Ma U IPaBUIIbHAS
MMAPAaMH/IA, TIPABUIIbHAS TPEYTOJIbHAS
npamuja v MpaBUIIbHBIN TETPa3p,
ky0. [IpencraBnenue o npaBUIBHBIX
MHOTOTPAaHHHMKAX: OKTA3JIP, JOJAEKa AP
Y MKOCadIp.

Brrunciienne 35eMeHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHasu,
yrabl. [1nomans 60KOBOI MOBEPXHOCTH
Y TIOJIHOW ITOBEPXHOCTHU MPSIMOU
IIPU3MBI, IIJIOLAJ(b OCHOBAHUM, TEOpEMA
0 OOKOBOI TOBEPXHOCTH MPSMOI
npu3Mebl. [nomans 60koBoO#
IIOBEPXHOCTHU U ITOBEPXHOCTH
IPaBUJIBHOW MUPAaMU/BL, TEOPEMA O




IUIOIIAIN YCEUYEHHOU MTUPAMU/IBI.
CuMMeTpus B IPOCTPAHCTRE.
DJIEMEHThl CHMMETPHUU MTPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUSI B
MPaBUILHOM MHOTOTPAHHUKE:
CHMMETpUS Napajijiesenumnea,
CUMMETPHSI TPABUIIBHBIX ITPU3M,
CUMMETpPUS TPABUJILHON MTUPAMU/IBI.

Bexrops! B mpocTpaHCTBE.

[loHATHS: BEKTOD B
IIPOCTPAHCTBE, HYJIEBOM BEKTOD, [JIMHA
HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJIJIMHEApHbIE, COHAIIPABIICHHBIE U
ITPOTUBOITOJIOKHO HAITPABIICHHBIE
BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeCTBHS C BEKTOPAMHU: CIIOKEHUE U
BBIYUTAaHUE BEKTOPOB, CyMMa
HECKOJIBKHX BEKTOPOB, YMHOKEHHE
BEKTOpA Ha 4ynciio. CBOMCTBA CI0KEHUS
BEKTOpOB. CBOKCTBA YMHOKECHUS
BEKTOpa Ha uncio. [lonsarue
KOMIUTaHapHbIe BEKTOpHI. [Ipu3Hax
KOMIIJIAHAPHOCTHU TPEX BEKTOPOB.
IIpaBuio napannenenunena. Teopema o
Pa310KEHUN BEKTOPA 110 TPEM

12

bubnunoreka LIOK
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HEKOMIUTaHAPHBIM BEKTOPaM.
[IpsiMoyroJsibHas cucTeMa KOOpIMHAT B
npocTtpancTse. KoopauHatel BekTOpa.
CBsi3b MEXKy KOOpJIMHATAMU BEKTOpPA U
KOOpPJIMHATAMH TOYEK. Y TOJ MEKIY
BekTOpaMu. CKaJlIpHOE MPOU3BEACHUE
BEKTOPOB.

[ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIIHS
3HAHUHU

bubmuoreka [{OK
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

AHamnTHueckas TCOMETpUL.

BekTopsl B IpOCTpaHCTBE.
Onepanuu HaJ BEKTOPaMU.
BekTopHOE yMHOXEHHE BEKTOPOB.
CBolCTBa BEKTOPHOTO YMHOKEHUS.
[IpsiMmoyroJibHast ccTeMa KOOPAUHAT
B npoctpancTee. KoopauHatsl
BeKTOpa. PasnoskeHne BeKTopa 1mo
6asucy. KoopamHnaTHO-BEeKTOPHBIN
METO/I TIPU PEIICHUN T€OMETPUIECKUX
3asay.

[ToHsATHS: TUIMHAPUYECKAS
MOBEPXHOCTh, KOHMYECKas
MOBEPXHOCTH, chepruueckas
MOBEPXHOCTh, 00pa3yIome
IIOBEPXHOCTEH.

KoanuecTBo 4acoB

Bcero

15

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

[ToBTOpenwue, 0600IIEHNE 1
cUCTeMAaTH3aInsI 3HaH!H.

[TocTpoeHnue ceuenuit
MHOTOTPaHHHUKOB U TEJI BPALICHHUS:

15

bu6mmorexa [IOK
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CeUeHUs WINHJPA (apauieIbHo U
NEPIEHIUKYJIIPHO OCH), CEUECHUS
KOHYca (TapajulebHble OCHOBAHUIO U
POXOSIINE YEPE3 BEPILHHY),
CEYEHHMSI 111apa, METOIbI IIOCTPOCHHUS
CEUEHUI: METOJ] CJIEZ0B, METO]
BHYTPEHHETO IIPOECKTUPOBAHU,
METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

O0BbEM MHOTOTpaHHUKA.

O0BEM. OCHOBHBIE CBOMCTBA
00béMOB Ten. Teopema 06 00BEMeE
MPSIMOYTOJIBHOTO Tapajlieenuneaa u
cienctBus u3 He€. OObEM MpsMon u
HAKJIOHHOW MPU3MBI, ITWIHH]IPA,
nupamuabl 1 Konyca. O0bEM mapa u
[IapOBOTO CETMEHTA.

17

bubmuorexa [JOK
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Tena BpaieHus.

Tena BpamieHus: TWIMHAD,
KOHYC, yCEUEHHBIN KOHYC, cdepa,
map. BzauMHoe pacrosoxeHue
cdepsl U MII0CKOCTH, KacaTellbHasl
IIJIOCKOCTH K cdepe. M3o0paxenue
TEJI BPAIICHUS HA MJIOCKOCTH.
Pa3Béprka nunuHapa 1 KoHyca.
CummeTtpus cepsl U mapa.

24

bu6mmorexa [IOK
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Komb6unanuu Ten BpaiieHus u
MHOTI'OTpaHHUKOB. [Ipu3ma,
BITMCAHHASI B IIWJIMH]IP, ONTMCAHHAS
okoJio muuHapa. [lepeceuenue
cdepsl U 1mapa ¢ mIoCKOCThIO.
Kacanue mapa u cpepsl mi0CcKOCThIO.
[ToHsiITHE MHOTOTPAaHHUKA,
OIMKMCAHHOTO 0KOJIO chepsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIH
TEJIO BpallleHusl.

[Tnomaau moBEpXHOCTH U 00BEMBI
KpPYIJIBIX TEJ.

[1momaap MOBEPXHOCTH LMJIMHAPA,
KOHYCa, TJI0IIaab chephl U €€
yacteit. [logobue B mpocTpaHCTBE.
OrtHomleHne 00bEMOB, TIIOIIAIEH
MTOBEPXHOCTEH MOJOOHBIX (UTYP.
[IpeobpazoBanue noao0us,
romotreTus. Pemmenue 3agay Ha
MJIOCKOCTH € UCIIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOI0B
JBroxeHus.
JIBU>KEHMs IPOCTPAHCTBA.
OtobOpaxkenus. JIBuxeHus u
paBeHCTBO (uryp. OO1Ire cBONCTBA

bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce

bu6mmorexa [IOK
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B KeHUI. BUABI IBIOKEHUN:
NapajiyIeIbHBIN IEPEHOC,
LEHTpaJbHAsl CHAMMETpUSI, 3€pKaJIbHAs
CUMMETPHsI, HOBOPOT BOKPYT MPSIMOIA.
[IpeoOpazoBanus mogodus. [Ipsmas u
cdepa Ditnepa.

[ToBTOpEHME, 0000IIICHUE 1

cUCTeMaTHU3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

17

102

bubmuorexa [JOK
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoanuyectBO JlaTta mo Jara
Tema ypoka
n/n 4acoB IJIAHY pakTuyecku
OcHoBHBIE TpaBUIIa N300paKEHUS HA PUCYHKE 1
1 IUIOCKOCTH, NapajuIeIbHbIX IPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
OcHoBHbI€ NpaBUiIa U300pakeHUsI HA PUCYHKE 1
2 TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
3 OCHOBHBbIE MOHATHUS CTEPEOMETPHH. 1
Touka,npsamas, III0CKOCTh, IPOCTPAHCTBO
4 OCHOBHbBIE TIOHATHS CTEPEOMETPHUU. 1
Touka,npsiMast, I0CKOCTh, IPOCTPAHCTBO
5 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIISICTBUS 1
U3 HUX
6 AKCHOMBI CTEPEOMETPUH U NEPBBIE CIEICTBUSL 1
U3 HUX
7 AKCHOMBI CTEPEOMETPUH U NEPBBIE CIECACTBUS 1
U3 HUX
MHororpaHHuKH, U300paKeHUE MPOCTEUIITNX 1
8 MIPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIONTIX
00BEKTOB
9 CrapToBas JUarHOCTHKA
N300parkeHne ceueHnil mupaMubl, Kyoa u 1
10 MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxeHune nepeceueHus moTydeHHbIX




IJIOCKOCTEN. PackpaiBaHue MOCTPOEHHBIX
CEUCHUH pa3HbIMU LIBETAMU

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
N300paxeHue nepeceueHus MoaydeHHBIX
IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
CEYCHUI pa3HbIMHU IIBETAMH

12

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 ux peopa.
N300paxkeHue nmepeceueHus moIydeHHBIX
IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX
CEUeHMH pa3HbIMU LIBETAMU

13

N300paskeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 ux peopa.
N3o0pakeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBanue MOCTpOEHHBIX
CeUeHMH pa3HbIMU LIBETAMU

14

15

Mertoa cnesoB AJist MOCTPOEHUS CeUSHUN

Merton cnenoB Ui TOCTPOECHUSI CEUEHUM.
CBoiicTBa niepeceuyeHnid MPSMbIX U MIOCKOCTEMN

16

Meton cite0B U1 IOCTPOEHUS CEUECHUM.
CBolicTBa nepecedyeHn i MPSAMBIX U IJIOCKOCTEN

17

18

[Toctpoenue ceuenuii B mupammuie, Kyoe mo
TpéM Toukam Ha péopax. Co3maHne BEBIHOCHBIX
YepTeKeH 1 3aMKCh IIaroB MOCTPOSHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe mo
TpéM TouKaM Ha pé6pax. Co3gaHne BBIHOCHBIX
YepTeKeH U 3alliCh 11aroB MOCTPOEHUS




19

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3zaHne BHIHOCHBIX
YepTeKel U 3aMKCh IIAroB NOCTPOCHUS

20

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3zaHue BBIHOCHBIX
YepTeKel U 3aMKCh 1aroB MOCTPOCHUS

21

22

23

[ToBTOpenue manumerpun: Teopema o
MIPOIOpLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYrOJIbHUKOB

[ToBTOpenue mnanumetpuu: Teopema
Memnenas. PacueTsl B ceueHUsIX Ha BBIHOCHBIX
yeprexax. Mcropus pa3BUTHS UIAHUMETPUH U
CTEpPEOMETPUU

KontposnbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsmsIx B
npoctpancTBe. CKpelBarouecs npsmele.
IIpu3Haky CKpEIMBAIOIINXCS MPSMBIX.
[TapannenpHble MpsIMbIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U €TUHCTBEHHOCTH
MPSIMOM NapaJIIEIbHOW TAHHOM IPSIMOM,
MPOXOISIIECH Yepe3 TOUKY TPOCTPAHCTBA U HE
JIe)Kaller Ha TaHHOM npsMon. Jlemma o
MEPECEUCHUH NTapaJUICIIbHBIX MPSAMBIX
ILTIOCKOCTBIO

26

[TapamnenpHOCTB TpeX MpsIMBIX. Teopema o
TPEX mapauIeNIbHBIX NPAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX




27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.

N3006paxenue pa3HbiX GUryp B MapajjiesbHON
MIPOEKIIUU

28

[MenTpanbHas nmpoekuus. Yroi ¢
COHAITpaBJICHHBIMU CTOPOHAMMU. Yron MCXKIAY
IPSIMBIMU

29

30

31

32

33

34

3agauu Ha JOKA3aTeNbCTBO U UCCIIEAOBAHMUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsTHA: TapauIeIbHOCTD MIPSIMON U
IUIOCKOCTH B IpocTpancTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON M INTOCKOCTH.
CaoiicTBa napamuienbHOCTH NPSIMOU U
TUIOCKOCTH

I'eomeTpuueckue 3aaun Ha BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceueHus, TPOXOASILETO Yepe3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapajyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[TapannenbHas NpoeKuus, MIPUMEHEHUE JUIs
MIOCTPOEHHSI CeueHul Kyba u
napayuienenunena. CpoicTsa
napajuiefienune1a u NpusMbl

[TapannensHbie nmnockoctu. Ilpu3naku
MapaJUIEIbHOCTH JABYX IIOCKOCTEH




35

Teopema o0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIeH
4yepes TOUKY, He MPUHAAISKAITYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUs IPU
[IEPEeCeUEHUH BYX MapalUleIbHbIX IIIOCKOCTEH
TpeTbei

37

CaolicTBa napamieiabHbIX IIOCKOCTEN: 00
OTpE3Kax napalyICJIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXKAY MapaljIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEYEHNUHN IPSMOM C IByMs
napasiesIbHbIMU IUIOCKOCTSIMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 IPSIMOYTOJIEHOTO
napaJuiesenuresa

41

42

43

Boruncnenue IMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe1e

IlepneHIUKYISAPHOCTD NPSIMOU U IJIIOCKOCTH.
[Tpu3HaK neprneHaAuKyIIpHOCTH NPSMOHN U
IUIOCKOCTH

[lepneHIUKYISIPHOCTD NPSAMON U MIIOCKOCTH.
[Tpu3HaK neprneHaAuKyISIpHOCTH NPSMOHN U
IJI0OCKOCTH

44

TeopeMa 0 CYII€CTBOBAHUHN U CANMHCTBCHHOCTH




IIPSIMOH, IPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYIIAPHON K
IJIOCKOCTH

[110CKOCTH M EPIIEHIUKYIISPHBIE UM IIPSIMBIE

45 B MHOT'OT'paHHHKaxX

46 [TnockocTy U eprneHANKYIJIApHbIE UM IPSMbIe
B MHOTI'OI'paHHHMKax

47 [lepnienaukynsap u HakinoHHast. [loctpoenue
NEepPIEHAUKYIIpa U3 TOUKU Ha MPSIMYIO

48 [Nepnienaukysip u HaknoHHast. [loctpoenne
MEPIIEHANKYIISIPA U3 TOUYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHaAuKyIApax (Mpsmas u
oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas u
oOpatHas)

ol VYroa Mexay CKpelrBaoIUMUACA PSIMbIMU

59 ITouck neprneHAUKYISAPHBIX MPSIMBIX C
MOMOIIBIO NEPIEHIUKYIISPHBIX TUNIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuii kyoa, IpU3Msl,

54 MPaBUIBLHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJIBHOMN MPOEKIINH
ITocTpoeHue ceueHuit kyoa, IpU3MBI,

55 MPaBUIBLHON MUPAMHUIBI C TOMOIIBIO
OPTOrOHAJILHOW TPOEKINU
CuMmmeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 wiockoctu. [Inmockoctu cumMeTpuii B

MHOT'OrpaHHUKax




[Ipu3Hak neprneHaAuKyYJIAPHOCTH IPSIMON U

> IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOUKHU JI0 IIIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSHUM OT TOYKH JO INIOCKOCTH
CriocoObl OIyCTUTh NEPIIEHANKYISAPBIL:

60 CUMMETpPHUS, CIABUI TOUKHU 110 NapaJlJIeIbHON
MpAMOit

61 CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN
Kontponbnas padota "B3anmuoe

62 PacroJIO0KEHUE NPSMBIX U IUIOCKOCTEN B
npocrpaHncrae”
IToBTOpEHME: Yron Mexay NpsIMbIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIBHOM
TPEYrOJIbHUKE, TEOPEMA KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIINBAOIIUMUCS
MPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue MeTObl BEIUUCICHUS yIiia
MeX1y NPSIMbIMH B MHOT'OIPaHHUKaX

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67 [Tepnenaukynspasle miockocTH. CBOMCTBA
B3alMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN
IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;

68 TeopeMa o MPSIMOH ITepecedeHus IBYX

IJTIOCKOCTEH MEPNEHIUKYIISPHBIX TPEThEU




IIIIOCKOCTH

69

70

[IpssMOyTONBHBIN MapauIeIenuIe; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiejenunea

TeopeMa 0 AuaroHajav mnmpsaMOyroJIbHOro
napajjiejacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTprueckue U MPUKIIaIHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
MPSAMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSIMBIE,
napajuieJbHbIe MNIOCKOCTH B CTAaHJAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIIUMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYaLHAX

PaccrosiHMe OT TOYKM 10 IUIOCKOCTH,
paccTostHue OT MPSMOM 10 MIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYIISIPHON IIJIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria

77

78

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUMU Ha 3emiie

KonTponbHas padota "Yrisl u paccrosHus"




79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U 1
€ro AJIeMEHTHI"

80 [MTupamuna. Buasl nupamuy. [IpaBunbnas 1
nupaMuia

81 [Tpusma. Ilpsimas 1 HaKIOHHAsI IPU3MBI. 1
IIpaBusbHas npusMa

82 [IpssMo#t napaienenunen, NpsMoyroJIbHbIA 1
napasJiesnenunes, Kyo

83 Brinyxkiible MHOrOrpanHuku. Teopema Ditniepa 1
Beinykisie MHororpannuku. Teopema Diinepa.

84 [IpaBuibHBIE U TONTYIPAaBUIbHBIE
MHOTOT'PaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1

o1 PaznoxeHnue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OAHOH MJIOCKOCTH

92 CkarsipHOE TIPOU3BEICHUE 1

03 Brruucnienue yria Mex1y BEKTOpaMH B
MPOCTPAHCTBE

94 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu

96 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1




97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1
99 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
100 O06o01IeHre U cCTeMaTU3alus 3HAaHUN 1
101 IIpomerxxyrounas atrrectamnus. Mtorosas 1
KOHTpOJIbHAs padboTa
102 O06o001IeHre U CUCTEMAaTU3allUsl 3HAHHIMA 1
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102




11 KJIACC

Nen/m  Tema ypoka KoanuyecTBO Jlara mo Jlara
4acoB IJIAHY dakTuyecku

1 [ToBTOpenue temsl "KoopauHaTsl BeKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"

5 [ToBTOpenue tems! "CxkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"

3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpeHue Temsl "YpaBHEeHHE IPAMOI, 1
MPOXOJIAIIEH Yepe3 ABE TOUKH"

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax

6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax

7 BekropHoe npousseneHue 1

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
IPOrpaMMHUPOBaHKE

9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE

10 AHaTMTUYECKHE METOJIBI pacyéTa yria 1
MEX1y PSMBIMH B MHOTOI'PaHHUKAX

11 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXy TNIOCKOCTSIMU B MHOTOTpaHHHUKaX

12 dopmysa pacCTOSIHUS OT TOUKH 10 1
IUIOCKOCTH B KOOpJMHATaX

13 Haxosxnenne pacCTOSIHUI OT TOYKH 10 1




TUTIOCKOCTH B KyOe

Haxoxnenue paccTosHUN OT TOUYKH 110

14 IUIOCKOCTH B NPAaBUJILHON TUPaMUIE

15 KoHnTtposbHas pabota "AHamuTudyeckas
reomerpus”

16 CeueHust MHOIOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE

18 IUIOCKOCTH, ITepeceueHus MPSMbIX U
IJIOCKOCTEMN

19 [TapasnnenbHble NpsIMbIE U TJIOCKOCTH:
napajuleJbHble CEUEHUS

20 [TapannensHble TpsMBbIE U MIIOCKOCTH:
pacu€T OTHOLIECHUI

21 [TapannensHbIe IPSIMBbIE U TUIOCKOCTH: YTJIIbI
MEXy CKPEIUBAIOIIUMUCS TPSIMBIMU
[lepnennukynsipHble NpsMbIE U IIOCKOCTH:

99 CTaHJApTHBIE TTAPBI TIEPIICHTUKYIISPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB

23 [leprieHquKyNIIpHBIE TPSIMbIE U TJIOCKOCTHU:
TeopeMa O TPeX MepIeHIUKYIsIpax

24 [leprienAuKynApHBIE IPSIMBbIE U MIIOCKOCTH:
BBIUMCJICHHUS JITTHH B MHOTOTPaHHUKAX
[ToBTOpEHME: IO MHOTOYTOJIHUKOB,

25 (bopMyIbl JUTs TUIOIIAeH, COOOpaKeHHs

nmonoous




26

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

27

HOBTOpeHI/Ie: IIiomaanu MHOIOyroJibHMKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
moa00ust

28

29

30

[Tmomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs o 100ust

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

KoHntposbnas padota "IloBTopeHue:
MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBLHOTO
napaJuleenuneaa

32

33

3anaun 06 yaBoeHUHU Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yIiia
CrepeoMeTpHuuecKre 3aa4u, CBI3aHHBIE C
00BEMOM MIPSAMOYTOJIBHOTO
napasuieNienumneia

34

HpI/IKJ'Ial]HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMa npsAMOYT'OJIbHOT'O
napajjejienmiicaa

35

36

O0BbEM MPSAMOI TPU3MBI

CrepeoMeTpHUueCKUe 3aJa4H, CBA3aHHBIE C
BBIYUCIICHHEM 00BEMOB TPSMOM MTPU3MBI




[Ipukiagnelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM

37 NPSMON MPU3MBbI
Brraucnenue 065EMOB Tell C TOMOIIBIO

38 onpeaenéuHoro uarerpaina. Oobpém
HAKJIOHHOM NPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oobém
TTUPAMHU/TBI

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

41 dopmyna 06péMa mupamuiel. OTHOIIEHHUE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

4 CrepeoMeTpHuecKUe 3a]]a41, CBS3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKue 3a1a4m, CBI3aHHbIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIC C 00HEMOM HAKJIOHHOM
TIPU3MBI

45 [Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI

46 [Tpumenenne o0bEMOB. Boruncienue
PacCTOSIHUS A0 MIOCKOCTH

47 Koutponbnas padora "O0bEM
MHOTOrpaHHHUKa"
Hunuaapudeckasi MOBEPXHOCTD,

48 00pa3yroIIHe MUIHHIPUICCKON

MOBEPXHOCTHU




unuaap. [Ipsamoi KpyroBod HUIMHAD.

49 [Tnomaap MOBEPXHOCTH IMIIMHIPA

50 Konunueckast moBepxHOCTh, 00pa3yromiye
KOHHYECKO oBepxHocTH. Konyc

51 CedeHue KOHyCa TUIOCKOCTHIO,
napajuieNIbHOM TUIOCKOCTH OCHOBaHUS

59 VYceuénnblil koHyc. M300paskeHne KOHYCOB
U yCCUEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTH KOHYCa

54 [Tnomaap 60KOBOW MOBEPXHOCTH U MOJIHOU
MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIYHUCIICHHE,
MOCTPOCHUEM CEUEHMH IIMIIMH/Ipa, KOHyCa
CrepeomeTpHuyuecKue 3a1a4u Ha

56 JIOKa3aTeJILCTBO U BEIYMCIIEHUE,
MOCTPOCHUEM CEUCHHH IIMIIMH/IPA, KOHYCa

57 [TpuknanHble 3aauu, CBA3aHHBIE C
IITMHIPOM

58 [Ipuxnagnelie 3a1auu, CBSI3aHHbIE C
IIMHAPOM

59 Cdepa u map
[Tepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u
u300pakeHue mapa

61 [lepeceuenue chepsl 1 m1apa ¢ MIOCKOCTHIO.

Kacanue mapa u cdepsl miaockoctso. Bug u




n300paKeHue mapa

VYpasuenue chepsl. [Lnomans chepsl u e€

62 .
yacrei

63 Cummetpus cdhepsl U mapa
CrepeomeTpHuuecKue 3a1a4u Ha

64 JI0Ka3aTeIbCTBO U BBIUYUCIICHHE, CBI3aHHBIC
co chepoii U apom, TOCTPOCHUEM X
CEYEHUN TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha

65 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBI3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEYEHUH TUIOCKOCTHIO

66 [Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
noao0us

68 Pazimunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BpanieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpalueHus"

71 KonTtponbnast pabora "Tena u moBepxHOCTH
BpanieHus"

79 O6wém nununaapa. Teopema 06 00bEME
IPSIMOTO MJIAHAPA

73 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO




onpeaenéuHoro uarerpaita. O0bpEM KoHyca

74

75

[Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH
KOHyca

CTepeOMCTpI/ILIeCKI/IC 3aa4u, CBsA3aHHBIC C
BBIYHCIICHHEM 00BEMOB OUJIIMHAPA, KOHYCa

76

[Ipuknanueie 3axaun mo Teme "OO0BEMBI U
TJIOIIA U TTOBEPXHOCTEH Te"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomank chepsl.
CrepeoMeTpHuuecKre 3aJJaui, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U I1apOBOI'0 CEKTOpa

78

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
miomaaso cepbl. COOTHOMIEHUS MEKITY
TJIOMIA MU TTIOBEPXHOCTEN U 00bEMaMU
MOJOOHBIX TEN

79

[Tono6GHbIe Tena B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo100uu.
CrepeomeTpHuuecKue 3a1a4u, CBI3aHHBIE C
BBIUKCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
MTOBEPXHOCTEN

80

81

KonTtponbHas padora "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
JBmxenus npoctpancTBa. OToOpakeHusl.

JIBr>keHus U paBeHCTBO ¢uryp. Ooume
CBOMCTBA JBUYKECHUU

82

Buapl nBrkeHuMiA: mapauiebHbIA EPEHOC,




LEHTpaJIbHasi CHMMETpPHS, 3€pKaJIbHAS
CUMMETPUS, TOBOPOT BOKPYT MPSMOit

83

84

[Ipeo6pazoBanus mogodus. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1auu Ha IPUMEHEHHE
JIBYDKECHUS

85

KonTponsHas padora "BekTops! B
npocTpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpuu 10—-11 knaccos,
cucremarusauus 3Hanuii: "l[lapamieabHocTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHcTBe"

87

88

89

90

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTo10B Kypca reometrpun 10—11 kmnaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTae”

Ob6o6muaromiee noropeHue 11 noHsATHi 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTae”

Ob6o6maroree noropenue 11 noHsATHi 1
MeTOJI0B Kypca reometpuu 10—-11 kmaccos,
cucremaTusaius 3Hanuii: "O0beM
MHOTOrpaHHHUKa"

Ob6o6maromiee noropenue 11 noHsATHi 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"




91

Ob6o6maromee noropenue 11 noHATHH 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucrteMarusanus 3Haguii: "Inomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

92

Ob6o6maromee noropenue 11 moHsATHH U
MeTOo10B Kypca reomerpuu 10—-11 knaccos,
cucrteMarusanus 3gaguii: "Inomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

93
94

Wrorosas koHTposibHas paboTa

HtoroBast KOHTpoONbHAs paboTa

95

[ToBTOpenue, 0600IICHNE 1
crucTeMaTu3auurs 3HaHUI

96

97

98

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

99

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

100

101

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

Wcropus pa3BuTus CTEPEOMETPUM KaK




HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHs CTEpPEOMETPUHN KaK
102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX

HHKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




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

» Maremaruka. ['eometpust, 10 kiacc/ Mep3isk A.l'., Homuposckuit JI.A.,
[TomnsikoB B.M..; mox penakuueit [Togonsckoro B.E., O06miecTBo ¢ orpaHnYeHHOM
oTrBeTCTBEHHOCTHIO U3narensckuil nentp «BEHTAHA-I'PA®y»; AkunonepHoe

obmectBo «M3marenscTBo «lIpocBerienne»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Metonnueckue pekoMeHanuu K yueouuky A. I'. Mepainska, /1. A.
Homuposckoro, B. b. ITonskoBa «Maremaruka: anreOpa 1 Havdana

MAaTCMaTUICCKOT'O aHaJIn3a, ICOMCTPHUS»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 http://window.edu.ru/

INeKTpPoHHan 6ubAnoTeKa y4ebHUKOB U MeToANYECKMX MaTepuanos. NpegmeTHble pasaensl
«MaTematuKka», «Anrebpa», «feomeTpusa»

2 https://fipi.ru/

depepanbHbIN MHCTUTYT Negarornyecknx namepennin. O3 n EM3 no marematuke. Ha caite
pa3smeLLaloTca: 4emo-BapuanTbl EMN3, O3, NB3 no matemaTuke, COOPHUKM MaTepUanos Ansa NoaroToBKU
06y4YaloLLMXCA N0 MaTeEMATUKe, METOAMYECKME PEKOMEHAALMN SKCMEPTOB NPeAMETHON KOMUCCUMN MO
MmaTemaTuKe.

3 http://www.school.edu.ru KaTtanor «ObpasoBaTtesibHble pecypcbl ceTu MHTepHeT ans
obuero obpasoBaHus».

4 https://resh.edu.ru/about



FocypapcrTBeHHas obpa3osaTesibHan naathopma «Poccuiickan SNeKTPOHHAA WKOoMa» — 3TO
WMHTEePaKTUBHbIE YPOKKU N0 BCEMY WKOAbHOMY Kypcy ¢ 1 no 11 Knacc oT Ay4wnx yymtenen cTpaHbl, B TOM
yucae no matematuke. MHpopmaumoHHo-obpasoBaTesibHasA cpeaa A1 U3yYeHUA maTeMaTUKMy,
o0b6beauHAIOLWaNA yYeHUKa (B ToM umcne getei ¢ OB3), yuntens, poautenn 1 oTKpbiBaoLWan paBHbIi
AOCTYN K KayecTBeHHoMy 06Lemy 06pasoBaHMIO HE3aBUCUMO OT COLLMOKY/IbTYPHbIX YC0BUNA.

5 https://math-ege.sdamgia.ru/
ObpasoBaTeibHbI NOPTaa A1s NOATOTOBKM K 3K3aMeHam No npoduabHOM U 6a30BON MaTeMaTUKE.
6 https://urok.1sept.ru/

Caiit «MNepBoe ceHTAGPA». ExkeroaHbin dectuBanb «OTKPbITLIN YpoK» (NposoauTtca ¢ 2003 roaa).
ABNAETCA MAacCoOBbIM W NPeACcTaBUTEIbHbIM OTKPbITbIM Neaarornyeckum ¢popymom, B KOTOPOMm
NPMHMMAIOT y4acTUE TbICAYM NeSaroros — yuntenelt matemMaTuku. MaTepmasbl y4acTHUKOB (CTATbU €
N3N10’KEHNEM NearorMyeckoro onbiTa) Ny6ANKYIOTCA Ha caiTe, B KHUrax-CbopHMKax Te3UCOB CTaTel U
Ha KOMMNaKT-AMCKaX C NOJIHOTEKCTOBLIMM BEPCUAMM BCEX MATEPUANOB.

7 https://uchi.ru/

Yun.py - oTeyecTBeHHas OHAalH Naatdopma, rae y4eHUKN U3 permoHoB Poccum nsyyatoT maTeMaTuKy B
WHTepaKTUBHOMN dopme. YUn.py pacKkpbiBaeT NOTEHLMAN KaxkKaoro pebeHKa. MNnatdpopma aHannsmpyet
AeNCTBMA KaXKA0ro yYeHMKa U Ha OCHOBE AaHHbIX NoAgbMpaeT NepcoHasbHble 3a4aHNA, Co34aBas TakKUm
06pasom MHAMBUAYANbHYIO 06Pa30BaTeNbHYIO TPAEKTOPUIO. B TOM Uncae U NO MaTeMaTUKe.

8 https://infourok.ru/

NHPoypoK. — BeayLwmin obpasosaTesibHbIM nopTan Poccuun. MonynapHbIi canT, opraHmsyoLwmi
KOHKYPCbl, 0OIMMNKNAAbI, BUKTOPMHbI B 061aCTM MaTeMaTUKK ANs AeTel, KOTOPbIM HeE06X0AMMO
NoBblllaTb MOTUBALMIO K MaTeMaTHKe.



