PABOYAS ITPOT'PAMMA
yueOHOro npeamera «I'eomeTpusi»
(Yriry0JIeHHbI YPOBEHbD)
st ooydarommxcst 10 — 11 xmaccos

MHNOACHUTEJBHASA 3AIIUCKA

['eomeTpus sBisgercs OAHMM M3 0a30BBIX KypCOB Ha YpOBHE CpeIHEro oOIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YCHUS JUCLUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTH U IPEAMETOB I'yMaHUTapHOro LuKJIa. [I0CKOIBKY JIOTMUECKOE MBILUIEHUE,
dbopMupyemMoe Tmpu H3YyYECHUH OOYYAIOIIUMUCS MOHATHMHBIX OCHOB TE€OMETPUHU, MPHU
JI0KA3aTeNbCTBE TEOPEM M IOCTPOCHHM UENOYKU JIOTMUECKUX YTBEPXKICHHUI IpH pelIeHUn
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]la4 €CTeCTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

OCHOBHBIMHU COZIEpKATETPHBIMU JIMHUSIMU ydyeOHoro Kkypca «l'eomerpusi» B 10-11
Kiaccax ABILAIOTCA: «IIpsiMble M IUIOCKOCTM B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BEeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMETh ONEPUPOBATH TMOHATUSIMU,
pelieBaHTHBIMH T€OMETpUU Ha yriayOon€HHOM ypoBHe o0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacmpenensercs He TOJbKO 10 COAEP)KATEIbHBIM JIMHUSAM, HO W 1O TrojaM OOy4yeHwus.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE MPEAMETHBIM  pe3yabTaTaM  OCBOCHHS
OenepanibHO pabouell MPOorpaMMebl, pacrpeneiEHHbIM M0 ToAaM O0y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpOCaM OOydaronmecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCTIEOBATENbHO M TOCTYIMATENbHO, C COOJNIIOJIEHUEM MPUHIIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 CHUCTEMY T€OMETPUUYECKUX
MIPEACTABICHUN 00YJaroNIuXCsi, pacupssi U yriryoussisi €€, o0pa3ysl MPOYHbIE MHOXKECTBEHHBIS
CBSI3H.

[Tepexon kK 3y4eHHUIO FT€OMETPUH Ha YrIIyOJIEHHOM YpOBHE MTO3BOJISET:

e co3gaTh yciaoBHs ns  AuddepeHuranuu  oOydyeHUs, IOCTPOEHUS HWHIUBUAYAIbHBIX
00pa30BaTeNbHBIX MPOTrpaMM, OOECNEUYUTh YIIyOJIE€HHOE H3yuYeHHEe TIeOMETPUU Kak
cocTaBmstolIeil yaeOHOro npeamera «MareMaTukay;

® TMOATOTOBUTH OOYYAIOUIUXCS K MPOJOJKEHHIO M3YYeHHMs] MaTEeMaTHKH ¢ y4€ToM BbIOOpa
Oynymeit  mpodeccun,  oOecrieunBas  MPEEMCTBEHHOCTh ~ MEXAY  OOmIUM U
poQeCCHOHAIBHBIM 00pa30BaHUEM.

HEJIA U 3AJAYU U3YUYEHUSA YYEBHOI'O IPEJJMETA «'EOMETPUS»
L]env ocBOEHHUS TpOrpaMMbl yueOHOTo Kypca «l'eoMeTpusi» Ha yriayOJI€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH OOydaromuxcss NpU H3yYEHUH T'€OMETPHUM, Kak
cocTaBisifolleil mpeaMmeTHol oOmactu «MaremaTuka U HH(pOpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETEHHUs] U WCIOJIb30BaHUS Oosiee IIyOOKHMX TI'€OMETPHUYECKHX 3HAHUN U
NecTBUH, creln(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MPOo(ecCHOHATBLHOTO
00pa3oBaHus, CBI3aHHOTO C HCIOIb30BAaHHEM MAaTEMAaTHKH.



Ilpuopumemnvivu  3a0auamu  Kypca Te€OMETpUM Ha  YriyOJnEHHOM  ypOBHE,

PaCHIUPSIONIMME U YCUITUBAIOIUMHU Kypc 6a30BOTO YPOBHSI, SIBJISTFOTCSI:

® paciMpeHHe IPeICTaBICHUs O TEOMETPHH KaK YacTH MUPOBOM KYJIbTYphl U (popMHUpoBaHUe
OCO3HAHHUA B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHE TMPEICTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX OIUChIBaTh M H3Yy4aTb pas3HblE SBJICHUS
OKpY’KAloIllero MUpa, 3HAaHUE TMOHATHIHOrO anmapata Mo pasaeny «CrepeoMeTpus»
yueOHOro Kypca reOMeTpHH;

e (QopmupoBaHUE YMEHUS BJIAJECTh OCHOBHBIMU MOHATUSMHU O MPOCTPAHCTBEHHBIX (UTYpax U
X OCHOBHBIMHU CBOWCTBaMH, 3HAHUE TeopeM, GOpMysl U YMEHUE MX NPUMEHATb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

e (QopmupoBaHHME YMEHHUS pAclO3HAaBaTh Ha YEpPTEKax, MOJCIAX M B peaTbHOM MHUPE
MHOTOTPaHHUKH U T€Ja BPAlleHUsI, KOHCTPYHUPOBAaTh FEOMETPUUECKUE MOJIEINH;

e (dopmupoBaHUE IMOHUMAaHUS BO3MOXXHOCTH aKCHOMAaTHYECKOI'0 MIOCTPOEHUS
MaTEeMAaTHYECKUX TEOPUH, (POPMUPOBAHHUE IIOHUMAHUS POJIM aKCHOMATHKH TIPH TIPOBEACHUN
pacCyXIEHUN;

e (QopmupoBaHuME YyMEHHS BIIAJIETh METOJAMM JIOKa3aTEIbCTB U AJITOPUTMOB PpELICHMUS,
YMEHMSI UX IHPUMEHATH, IIPOBOAMTH JOKA3aTEIbHBIE PACCYXACHHS B XOJE PELICHUs
CTEpEOMETPUYECKUX 3a7ady M 3aJady C MPAKTUYECKHM COJAep)KaHueM, (popMupoBaHue
IPEJICTAaBICHUSI O HEOOXOAMMOCTH JOKa3aTeNIbCTB IMPU OOOCHOBAHMM MAaTEMaTHYECKHX
YTBEPKJICHUM U POJIM AaKCUOMATHUKH B IIPOBEJCHUU JEAYKTUBHBIX PACCYyKICHUN;

® pa3BUTHE U COBEPLICHCTBOBAHME WHTEUIEKTYAJIbHBIX W TBOPUYECKUX CIOCOOHOCTEM
o0yyaroImuxcsi, O3HABATENIbHON AKTUBHOCTHU, MCCIIEJOBATENbCKUX YMEHHH, KPUTHUYHOCTH
MBIILUICHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

e (dopmupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH: YMEHUS
pacrio3HaBaTh IPOSBICHUS I'€OMETPUYECKUX IOHSATHH, OOBEKTOB M 3aKOHOMEpHOCTEH B
peaIbHBIX JKM3HEHHBIX CHUTyallUIX W NpPU H3YYEHUM JPYruX Y4eOHBIX IPEeIMETOB,
IIPOSIBIICHUSI 3aBHCHUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS DPEAIBHBIX CHUTYAIMM,
UCCIIE0BAHNS TIOCTPOCHHBIX MOJEIIEH, MHTEPIIPETALMH IT0Jy4YEHHBIX PE3YyIbTaTOB.

MECTO YYEBHOI'O TIPEIMETA «I'EOMETPUS»
B YYEBHOM IIJIAHE
Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriayOl€HHOM ypoBHE OoTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yaca (3 daca B Hezienio).

COJIEP)KAHUE
YYEBHOT'O PEJIMETA «'EOMETPHSI»

10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEpeceKarolrecs, napauienbHble U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsmbix. [lapannensHOCTs IpSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlielbHbIE NPSIMbIE B IPOCTPAHCTBE, NapauIEIbHOCTh TPEX
OpsIMBIX, MapajuleIbHOCTh OpsIMOM M IIockocTH. [lapamiensHoe W IEHTpalbHOE



poeKTUpoBaHue, n3odpaxenue ¢puryp. OCHOBHBIE CBOICTBA MapaJlIeIbHOIO MPOEKTUPOBAHUS.
N300paxkenue ¢uryp B napamiesIbHOM MPOEKIMU. YTIIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJl
MEXAy NPSAMBIMA B IIPOCTpaHCTBE. llapaienbHOCTh IVIOCKOCTEN: IapajljiebHbIe IUIOCKOCTH,
CBOIICTBa mapasie’abHbIX IIocKocTel. [Ipocreiimme npocTpancTBeHHbIE (UTYPBI HA MJIOCKOCTH:
TeTpa’p, NapajulesIenune ], IOCTPOSHNUE CEYEHU .

[leprieHAMKYASAPHOCTh MPAMOM M IUIOCKOCTH:  IEPHEHAUKYJISPHBIE IMPsSMbIE B
MPOCTPAHCTBE, TMPSMbIE NapaUICIbHbIE M MEPHEHAUKYJISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH OPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEHAUKYJISPHON
I0CKOCTH. OpTOrOHaNbHOE MPOEKTUpOBaHuE. [lepneHaukynsap U HakJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPBI HA IIIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NEPHEHIUKYJIIAPaXx.

VYTl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOU U TJIIOCKOCTBIO, IBYTPAHHBIN YT0JI, TUHEHUHBIN
yroia JBYIpaHHOTrO yrija. TpéXrpaHHbi W MHOrorpaHHbie yribl. CBOMCTBa IUIOCKUX YIJIOB
MHOrorpatHHoro yrija. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buael MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. I[Ipu3ma: nN-yronbHas mnpusMa,
npsMasi 1 HaKJIOHHAas MPHU3MbI, OOKOBask W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
NpsIMOYTOJIBHBIA Mapajulelienunel W ero cpoWcrBa. KpaTyaillune Nyt Ha NOBEPXHOCTHU
MHoOrorpaHHuka. Teopema OJinepa. IIpoctpanctBeHHass teopema Iludaropa. IMupammpa: n-
yroJIbHAs TUpaMuia, IpaBWiIbHAS U ycedEHHAss mupaMuel. CBoiicTBa péOep U OOKOBBIX TpaHei
MpaBUIbHON TUpamMuibl. [IpaBuiibHbIE MHOTOTPAHHUKH: TMpaBUIbHAsS TpU3Ma M TpaBUIbHAsS
NUpaMu/ia, paBUIIbHAS TPEYTOJbHASI TUPaMKJIa U MIPaBHIIbHBIN TeTpasap, KyO. [IpeacraBnenue
0 MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTAa3Ip, TOAEKA3P U UKOCAIP.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIOIIAJb OCHOBAaHMI, Teopema o
OOKOBOHM MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomane OGOKOBOI MOBEPXHOCTH M TOBEPXHOCTHU
MPaBUILHON MUPAMUJIBI, TEOPEMA O IIOIIAIN YCEUEHHOU MUPAMU/IBI.

CummeTpusi B TMPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU TMPABWIBHBIX MHOTOTPAaHHHUKOB.
CummeTpusi B TpaBUJIBHOM MHOTOTPAaHHUKE: CHMMETpHUS Tapajjieienunesa, CUMMETPUs
MPaBUJIBHBIX IPU3M, CHMMETPHUS MPABUIILHON MUPaMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHBOIOJIOKHO HANPABICHHBIE BEKTOpPBI. PaBEeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOpAaMHU: CIIOKEHUE U BBIUMTAHUE BEKTOPOB, CyMMa HECKOIBKHX
BEKTOPOB, YMHOKE€HHE BekTopa Ha uyucino. CBoiicTBa cloxkeHuss BekTopoB. (BoiicTBa
YMHO>KEHMS BEKTOpa Ha uncio. [IoHAaTHe KoMIUIaHapHbIE BEKTOpHI. [Ipr3HaK KOMIUIaHAPHOCTH
TpéXx BekTOopoB. [IpaBwiio napamnenenunena. Teopema O pPa3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. [IpsmMoyronpHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsizb MeXAYy KOOpAMHATAMHU BEKTOpa M KOOpAMHATAMHU TOYEK. YTOI
MeXxay BekTopaMu. CKaJsipHOE MPOU3BEIECHUE BEKTOPOB.

11 KJIACC
Tesa BpaleHus



[ToHATHsA: UUIMHApPUYECKAs IOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTh, chepuuecKas
MOBEPXHOCTh, OOpasyouume MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha II0CKOCcTU. Pa3BépTka mumuHapa u konyca. CuMmeTpus
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena u ciueactsus u3 He€. OO0bEM NpAMOM W HAKIOHHOM NPHU3MBI, IHIUHIPA,
nupamMuibl 1 KoHyca. O0bEM 1mapa U apoBOro CErMeHTa.

KomOuHnanmu Tten BpalieHMss U MHOrorpaHHUKoB. llpu3Ma, BIucCaHHas B LWJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO Cepsl, chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanb MOBEpPXHOCTH LMIMHIpPA, KOHYyca, Iulomans cdepsl u e€ yacteid. Ilonobue B
npoctpanctBe. OtHomieHHe 00BEMOB, TUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYP.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3agady Ha IUIOCKOCTH C HUCIOJIb30BAHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOIOIPDAaHHMKOB M TeJl BpAIICHUSA: CEYEHUS LWIMHApA
(mapaymuienbHO M TEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajijiesibHble OCHOBAaHHUIO M
IPOXOJAIINE Yepe3 BEPLIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOEHMSI CEYEHHI: METOH CIEOB,
METOJl BHYTPEHHET 0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu Haj BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUA. [IpsimoyronbHas cucrtema KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM MeTOX MpH
pELICHUH T€OMETPUUYECKUX 3a1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOWCTBa JABWKEHMH. BuIpl NBUKEHUI: mapansieNnbHbIi NEepeHoC, LEHTpalbHAsi CUMMETpPHUS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust mogodus. Ilpsmas u coepa
Ditnepa.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
O '’EOMETPUHM (YTJYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BocmuTaHue: cHOPMUPOBAHHOCTh TPAXKAAHCKON MO3UILIMK 00YJArOIIErocs Kak
AKTUBHOTO W  OTBETCTBEHHOTO 4Ji€HAa POCCHMCKOTO0  O0IecTBa, NPEJACTaBICHHUE O
MaTeMaTUYeCKNX OCHOBaX (YHKIIMOHUPOBAHUS PA3JTUYHBIX CTPYKTYp, SBICHUH, MPOIEAYD
rpaKAaHCKOro ooOmiecTBa (BBIOOPBL, OMPOCHl W JAPYroe), yMEHHE B3aUMOJEIHCTBOBATH C
COLIMATTbHBIMU WHCTUTYTaMH B COOTBETCTBHUHU C UX (DYHKIIMSIMU U Ha3HAUCHUEM;

2) narpuoTHyYecKkoe BOCHNUTAHUE: C(HOPMUPOBAHHOCTh  POCCHUHCKON  Tpa)KTaHCKOU
HUJEHTUIHOCTH, YBOKEHHUS K MPOILIOMY M HACTOSIIEMY POCCHUCKOW MaTEMaTUKH, IIEHHOCTHOE
OTHOUIEHUE K JOCTHUKEHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIONIb30BAaHUE ITHUX JOCTIKEHUHN B IPYTUX HAYKaX, TEXHOIOTHIX, Chepax SIKOHOMUKH;



3) AyXOBHO-HPABCTBEHHOE BOCIUTAHME: OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOrO
Hapozaa, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, dTHYECKOTO TOBEIEHUS, CBSI3aHHOTO C
MPAKTUYECKUM NPUMEHEHUEM JOCTHMIKEHUM HAYKHM W JIESITEIBHOCTBIO YUYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTONYHUBOIO OYIyIIEro;

4) 3cTeTHMYecKoe BOCIUTAHME: SCTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOUYas 3SCTETUKY
MaTeMaTUYECKUX  3aKOHOMEPHOCTEM, 00BEKTOB, 3a7a4,  PEUIEHUW,  PACCYKICHHH,
BOCIIPUMMYHUBOCTh K MATEMaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocnuTaHue: ChOPMUPOBAHHOCTh YMEHUS IPUMEHSITh MaTeMaTHYeCKUE 3HAHUS
B MHTEpecax 3JI0pOBOr0 U 0e30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0POBBIO (3/I0pPOBOE MHUTAHHUE, COAJTAHCUPOBAHHBIM PEXUM 3aHSATUH U OTHbIXA, pEryJsipHas
dusnyeckass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE TMPHU 3aHATHUSAX CIIOPTHBHO-
03JI0pPOBUTEIILHOM JESTENBHOCTHIO;

6) TpynoBOe BOCIUTAHME: TOTOBHOCTh K TPYIy, OCO3HAHUE LIEHHOCTH TPYAOII00US, HHTEpeC K
pa3nu4yHBIM cepam Npo(ecCHOHANBHON NeSTENbHOCTH, CBS3aHHBIM C MaTeMaTUKOM u eé
NPWIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymed mpodeccun U
pealn30BbIBaTh  COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTH M  CIOCOOHOCTH K
MaTeMaTH4eCcKOMy 00pa30BaHUIO U CaMOOOPa30BaHHUIO HA MIPOTSKEHUH BCEU KU3HU, TOTOBHOCTh
K aKTUBHOMY Y4YaCTHIO B PEIICHUM NMTPAKTUYECKUX 3a7a4 MAaTEMATHYECKOM HANPABIECHHOCTH;

7) 3Ko0JIOrHYecKoe BOCHUTAHME: CHOPMHUPOBAHHOCTH IKOJOTHUECKOW KYJIBTYphl, TOHUMAaHHE
BIIMSHUS COLIMAIbHO-D)KOHOMHYECKUX IIPOLECCOB HAa COCTOSIHUE HPUPOJHOM M COLMAIbHOM
Cpelbl, OCO3HaHHE TIJO00AJIBHOTO XapakTepa JSKOJOTHYECKMX MpoOJieM, OpUEHTAIus Ha
NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWW JUIsl pelIeHHUs 3a7ad B 00JACTH OKPYXKAIOLICH Cpellbl,
IJIAHUPOBAHUE MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBUN I OKPYKAIOIIEH CPEbL;

8) meHHOCTH HAYYHOTO MO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKM U  OOIIECTBEHHOW MPAKTHKU, MOHUMaHUE
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW eATETbHOCTH, ITArloB €€ pa3BUTHS U
3HAYMMOCTH JJISI Pa3BUTUS LMBHIM3ALNH, OBJIAJECHUE SI3bIKOM MAaTEMAaTHKA M MATEMaTUYECKOMN
KyJbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA, TOTOBHOCTb OCYUIECTBIIATH IIPOCKTHYIO U
HCCIIEIOBATENIbCKYIO IESTEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

ITo3naBaTebHbIE YHMBepPCcaJbHbIe YUeOHblIe AelicTBUSA

ba3oBble JlornyecKue AeicTBUA:

® BBIBIATP M XapaKT€pPU30BaTh CYLIECTBEHHbIE NPU3HAKU MAaTEMaTHYECKHX OOBEKTOB,
NOHATUHM, OTHOUIEHWH MEXIy NOHATUAMH, (QOPMYJIUPOBaTH OINpPENEICHUs TOHATUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MpH3HAK Kilaccu(UKai, OCHOBAaHUS JUIsl 0000ILIEeHUs U
CpaBHEHUs1, KPUTEPUU IIPOBOJMMOIO aHAJIN3A;

® BOCIpPHUHHMATh, (GOPMYJIHUPOBATh W NPeoOpa3oBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE H
OTpHULaTeNIbHbIE, EAMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE;

® BBIBIATH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NpPOTHBOpeuus B (akrax,
JTAHHBIX, HAOMIONEHUSX U YTBEPXKACHUSX, IMpenjaratb KpPUTEPUH Ui BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JleNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JECIYKTUBHBIX M WHIYKTUBHBIX
YMO3AKIIIOUEHHM, YMO3AKIIFOUEHH 110 aHAJIOTUH;



MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUN (MIPSMBIC U OT
MPOTUBHOTO), BBICTPAMBATh APTYMECHTAIMIO, TPHBOIUTH MPUMEPbl W KOHTPIPHMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHS M BHIBOJIBI;

BBIOHMpaTh CIIOCOO peleHus y4eOHO# 3a1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXO SN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBUA:

HCIIOJIb30BaTh BOMPOCH KaK HCCIIENOBATEILCKUI MHCTPYMEHT IMMO3HAHUSA, (GOPMYyIUPOBATH
BONPOCHI, (DUKCHPYIOIIHE MPOTHBOPEUNE, MPOoOJieMy, YCTaHABIMBATh MCKOMOE W JaHHOE,
(bopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE;

MPOBOAWTH  CAMOCTOSATEIHHO  CIUIAHWUPOBAHHBIA  AKCIICPUMEHT, HCCIICIOBAaHUE  TIO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOr0 00OBEKTa, SIBJICHHMS, IPOIECCa, BHIIBICHUIO
3aBUCHUMOCTEN MKy 00bEKTaMU, IBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYJIMPOBATh OOOOIICHUS W BBIBOJBI IO Pe3ysibTaTaM IPOBEASHHOIO
HAOJIIO/ICHUS, WCCIICJIOBAHMSI, OICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IMPOIIECCa, a TAKXKE BBIIBHTATh MPEINOIOKEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.

PatGora ¢ undopmanmeii:

BBISIBIIAITH JAe(PUINTH MH(GOpPMAIMH, JTAaHHBIX, HEOOXOMUMBIX JJISi OTBETA HA BOMPOC M JUIS
pelLIeHus 3a/1a4u;

BBIOMpaTh WMHGPOPMAIMIO M3  HCTOYHUKOB  PA3IMYHBIX  THIIOB, aHAJIU3UPOBATH,
CHCTEeMaTH3MpPOBaTh M HMHTEPIPETHPOBATh HH(MOPMAIMIO PA3IMYHBIX BUAOB U (HOpPM
NPECTaBIICHHUS;

CTPYKTYPHPOBaTh HH()OPMALIUIO, TIPEJICTABIATE €€ B Pa3IMUHBIX (pOpMax, WILTFOCTPUPOBATH
rpadu4ecKu;

OLICHUBATh HAA&KHOCTh HMHPOPMALUU MO  CAMOCTOSTENIBHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBUS
Oomenne:

BOCIIpUHUMATh H q)OpMy.]'H/IpOBaTB CYXKIACHUA B COOTBCTCTBHU C YCIOBUAMHU U LECIAMU
o011eHus, ICHO, TOYHO, IPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TCKCTax, JaBaTb IMOACHCHHA II0 XOAY PCIICHHA 3ada4yrd, KOMMCHTHUPOBATH HOJ'Iy‘-IGHHBIfI
pe3ynbTart;

B XoJe OOCYXIECHHs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb HWJCH, HALICJICHHBIC HA ITOHMCK PCHICHUA, COIOCTABJIATH
CBOU CYXXJCHMSI C CYXIECHUSMH APYrHMX YYaCTHHKOB JMANOra, oOHapyXKHUBaTh pasjinyuve U
CXO/ICTBO IMO3UIIMNA, B KOPPEKTHOU hopMe PopMyTupOBaTh pa3HOIIACHsl, CBOU BO3PAKECHHUS;
NPEICTaBIATh Pe3ylbTaThl PELICHUs 3a7ayd, HKCIEPUMEHTAa, MCCIEOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIJIEHHS C Y4YETOM 3aj7ad Mpe3eHTAluu |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

COCTaBJIAITh IUIaH, AJTOPUTM pEHIeHMs 3a/Jayd, BBIOMpPATh CHOCOO pelleHus ¢ Y4ETOM
UMEIOIMXCA  PECYpCOB U COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMAaIIUH.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIa/IETh HaBBIKAMU TO3HABATEIBHON peiieKcHN KaKk OCO3HAHUSI COBEPILAEMBIX NEHCTBUN U
MBICTTUTEIIHBIX TMPOIECCOB, WX pE3yJIbTAaTOB, BIAJACTh CIOCO0aMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

NPEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh NpPH PEIICHUHM 3aJauyHd, BHOCHUTH
KOPPEKTUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, [IaHHBIX, HANJICHHBIX
OILIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA IIEJIM M YCIOBUSM, OOBSICHATH MPUYHHBI TOCTHKECHUS
WIM HEJOCTHXKEHUS Pe3yNbTaTOB JEATEIbHOCTH, HAXOAWTh OIIMOKY, J[JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHaR HEATECJIBbHOCTD:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaIbHOW pabOTHI TpHU
pelieHny ydeOHBIX 3a7ad, NPUHUMATh 1€Jh COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMi0 COBMECTHOH paboThl, pachpeieisTh BHIbI padoT, JIOrOBapHUBAThCS,
00CyX/1aTh MPOIIECC U PE3YNIbTAT pab0ThI, 0000IIATh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TIPYNMNOBBIX ¢GopMax paboThl (0OCyXkIeHUs, OOMEH MHEHUU, «MO3TOBBIC
HITYPMBD» M WHBIC), BHIIOJIHATH CBOK YacTh paOOThl U KOOPAWHUPOBATH CBOM JICHCTBHSI C
JIPYTHMH 49WICHaMH KOMAaHJbl, OIICHWBATh KAYECTBO CBOETO BKJAJa B OOMIMIA MPOIYKT TIO
KpUTEpUsM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 kinacca o0yyaronuiicss Hay4uTcs:

CBOOOJTHO ONEpUPOBaTb OCHOBHBIMU MOHATHUSIMH CTEPEOMETPHM IPH PEIIeHUH 33434 U
IIPOBEJCHIUN MAaTEMaTUUYECKUX PACCYKICHUM;

IPUMEHATh aKCUOMBI CTEPEOMETPUM U CJIEJICTBHS M3 HUX NPH PELICHUH N€OMETPUYECKHUX
3aj1a4;

KJIaccu(UIUpPOBaTh B3aUMHOE PACIOJIOXKEHUE MPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONeEepUpOBaTh IMOHATHSIMHU, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSMON U IJIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJTHO  pAacro3HaBaTh OCHOBHBIE BHUJAbl MHOTOTPAaHHMKOB (MpH3Ma, MHpaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIaccu(pUIUpOBaTh MHOTOI'PAaHHHUKH, BEIOMpPas OCHOBAHUS JJIs KIacCU(UKaIIY;

CBOOOJTHO ~ ONEpPHpPOBATh MOHATHSMM, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAaHHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH MapajyieNIbHOE, LEHTPAIbHOE M OPTOTOHAJIBHOE MPOEKTHUpOBaHHWE (uUryp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHust (pUryp Ha MmiocKoCTH;

CTPOUTH CEYEHHUS] MHOTOTPAaHHHUKOB pPAa3IMYHBIMM METOJAMM, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh  IUIOIIAJM  IOBEPXHOCTEW  MHOTOIpAaHHUKOB  (Ipu3Ma, MHpaMuia),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM QopMyT;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPUS B MIPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUN (QUTYDBI;



CBOOOJTHO OIEPHUPOBATH TMOHATHSAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpPJMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJ BEKTOPAMU;

pemate 3aJayd  Ha JI0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOIIEHUH U HAXOXKICHHE
F€OMETPUUYECKUX BEIMYMH, IPUMEHSS U3BECTHBIE METO/bI IPHU PEIICHUH MaTEMaTUYECKHUX
3a/1a4 TOBBIILIEHHOI'O U BBICOKOTO YPOBHS CII0KHOCTH;

INPUMEHATh MPOCTEUIINE NPOrpPaMMHBIE CpPEICTBA U AIIEKTPOHHO-KOMMYHUKAI[MOHHbBIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKHX 3a/1a4;

U3BJIEKAaTh, MPEOOpPa3OBbIBATh M HHTEPIPETUPOBATH HH(OPMALHUIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTypax, MPeACTaBICHHYIO Ha YePTeKaX U PUCYHKAX;

MIPUMEHATh IOJIyYCHHbIE 3HAHMS HA IMPAKTUKE: CPAaBHUBATh U aHAIU3UPOBATH pEajbHBIC
CUTyalluu, IPUMEHITh U3YUYEHHBIE MOHATUS B IPOLECCE MOUCKA PEUICHUS] MaTeMaTHYECKU
chopMyIHPOBaHHON TPOOIEMBI, MOJACIUPOBATh PeaIbHBIC CUTYAIllMU Ha S3bIKE T€OMETPHH,
UCCJIEI0BATh IOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUECKUX TMOHATHH U
TEeopeM, armapara anreOphl, perarb MPaKTHUYECKHE 3aJauyd, CBSI3aHHBIE C HAaXOXXICHHEM
FE€OMETPUUYECKUX BEJINYUH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX STamax pPa3BUTHUS MEOMETPUH KaK COCTABHOM 4YacTu
(dyHIaMeHTa pa3BUTHS TEXHOJIOTH.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJIHO OIEPUPOBATH TMOHSATUSAMH, CBA3AHHBIMH C IWJIMHAPUYECKOW, KOHUYECKON U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CITIOCOOBI OTyUEHUST;

OTIEPUPOBATH MOHITHSIMH, CBSI3aHHBIMU C TEJIAMU BPALICHUS: IWIMHIPOM, KOHYCOM, chepoit
U 11apoM;

pacmo3HaBaTh Tena BpamieHus (IWIHHIP, KOHYC, cdepa U Iap) U OOBACHATH CIOCOOBI
MOJIyYEeHUS TEJ BPaLCHUS;

KIJIaCCU(UIIMPOBATh B3aUMHOE PaCTOJIOKeHUE cephl U MIOCKOCTH;

BBIYHCIIATh BEJTMYMHBI SJIEMEHTOB MHOTOIPAHHUKOB U TEJ BpalleHUsi, 00bEMBI U TIIOMIATN
MOBEPXHOCTE MHOTOTPAHHUKOB M TEJl BPAILLEHHUS, T€OMETPUUECKUX TeJl C NMPUMEHEHHEM
bopmyur;

CBOOOZHO OMEpUPOBATh MOHATHSAMH, CBSI3aHHBIMH C KOMOWHAIIMSIMH TeNl BpallleHus U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy U OMUCAHHBINA OKOIIO cdepsl, cdepa,
BIMCAHHAs! B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS;

BBIUKCIISTH COOTHOIICHUS MEXIY TUIOIMIAIMHU TTIOBEPXHOCTEN 1 00bEMaMu OJOOHBIX TET,
n300paxarh u3ydaemble (GUTYPHI, BHIMOIHATH (BHIHOCHBIE) MIOCKHE YEPTEkKHU U3 PHUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHSI TEJl BpAIICHUS;
U3BIIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKuX (purypax, mpeJCTaBICHHYIO Ha YePTEKaX U PUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSTH Oll€palluy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

pemaTh TeOMETPUIECKUE 3a/1a4l Ha BBHIYMCICHHE YTJIOB MEXIY MPSIMBIMH M TUIOCKOCTSIMH,
BBIYHCIICHUE PACCTOSSHUM OT TOYKH JI0 IJIOCKOCTH, B LI€JIOM, HA NMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOJIa TIPH PEIICHUH;

CBOOOJHO OMNEpPHPOBATh MOHSATHSIMH, CBS3aHHBIMU C JABM)KCHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,



BBITIOJTHATH M300paXCHHsI MHOTOTPAHHUKOB U TEJ BPAILIEHUS NP MapajuIeIbHOM TIEpEeHocCe,
LHEHTPAJIbHOM CUMMETPUH, 3EPKATBHOM CHUMMETPUH, MPU IOBOPOTE BOKPYT MPSIMOMH,
npeoOpa3oBaHus MOI00US;

CTPOUTH CEYEHHsS] MHOTOTPAHHUKOB M TEJ BPALLEHUS: CEYCHHs LWIMHJIpA (MapajljiesibHO U
NEPIEHIUKYIIIPHO OCH), CEUEHUs1 KOHYyca (MapaljieIbHbIE OCHOBAHUIO U MPOXOASIIUE YEPE3
BEpILMHY), CEYEHHUS 11apa;

UCIIOJIb30BaTh METOJbl IIOCTPOEHMSI CEUEHMiIl: METOJ CIEeA0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHSTh TEeOMETpUUYeCKMe (aKThl IS PEUICHUS  CTEPEOMETPUUYECKUX  3ajad,
IIpEII0JIaratoliuX HECKOJIBKO 11aroB PEIICHNUs, €CIIM YCIIOBUS IIPUMEHEHMS 3ajaHbl B SIBHOU
1 HesBHOU (opme;

pelmate 3aJayd  Ha J0Ka3aTeJbCTBO MAaTEMaTHYECKMX OTHOLUEHUM U HaXOXACHUE
F€OMETPUUECKUX BEIHYUH;

MPUMEHATh MPOTPAMMHBIE CPEACTBA W AJIECKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IpHU
pEIlIeHUU CTEPEOMETPUUECKHX 33/1aY;

MPUMEHSTh MOJIyYEHHBbIE 3HAHUS HA MPAKTHUKE: CPAaBHUBAThH, aHAJIU3UPOBATh U OLIEHUBATH
pealibHble CUTYyalluH, MPUMEHSTh HU3Y4YCHHbIE TOHATHSA, TEOPEMBbI, CBOWMCTBAa B Ipoliecce
[OMCKA PpEUICHUs] MaTeMaTU4yeckd CQHOpPMYJIUPOBAHHOM MPOOJIEMBbI, MOJAEIUPOBATH
peaibHbIE CUTyallUd Ha S3bIKE TE€OMETPUHU, HCCIENI0BaTh IIOCTPOEHHbIE MOJAEIU C
UCIIONIb30BAaHUEM TE€OMETPUYECKUX TOHATHH M TeopeM, ammapara ajireOpsl, pelaTh
MPAKTUYECKHE 3a/1a4H, CBA3aHHBIC C HAXOXKICHHEM FeOMETPHYECKIX BEJTUYUH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX STamax pPa3BUTHUS MEOMETPUH KaK COCTABHOM 4YacTu
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoandyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI B Konrpoububie IIpakTHueckue (uudgposbie)
i cero padoThbI padoThI o0pa3oBaTe/ibHbIE
pecypchl

1  BBezeHHE B CTEPEOMETPHIO 23 1 https://resh.edu.ru/subject/17/10/

5 B3anMHoe pacnionoxxeHue npsmbIx B 5 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE

3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 3 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE

4 [lepneHMKyYIAPHOCTD NPSAMBIX U IUNIOCKOCTEH B o5 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE

5 VIJIBI H pacCTOSHHS 16 1 https://resh.edu.ru/subject/17/10/

6  MHOTOTPaHHHKH 7 1 https://resh.edu.ru/subject/17/10/

7 BexTopHl B MPOCTPAHCTBE 12 https://resh.edu.ru/subject/17/10/

3 [ToBTOpEeHue, 06001IeHNE U CUCTEMAaTH3AIUS 5 ) https://resh.edu.ru/subject/17/10/
3HAHUH

OBUHIEE KOJIMYECTBO YACOB 11O 102 6 0

IIPOI'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KIIACC

KosauuecTBO 4acoB DJIeKTPOHHBbIE
Ne  HaumMeHOBaHHe pa3aesioOB M TeM NMPOrPaMMBbI B Konrpoabusie IIpakTuyeckue (undpossbie)
cero padoThI padoThI oOpa3oBaTe/bHbIE
pecypchl

1 AHATITHYECKAs TCOMETpHSL 15 1 https://resh.edu.ru/subject/17/11/
5 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 15 1 https://resh.edu.ru/subject/17/11/

3HAHUH
3 O6BEM MHOTOTpAHHIKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena BpameHus 24 1 https://resh.edu.ru/subject/17/11/
5 [Tnomaau moBEpXHOCTU U OOBEMBI KPYTIIBIX TEI 9 1 https://resh.edu.ru/subject/17/11/
6 JIBUKeHHs 5 1 https://resh.edu.ru/subject/17/11/
7 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 17 ) https://resh.edu.ru/subject/17/11/

3HAaHUU

OBUHIEE KOJIHYECTBO YACOB 110 102 8 0

IIPOI'PAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

ITOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Tema ypoka Kontpoabubie IIpakTHueckue

Bcero
padoTshI

padoTshI

JlaTa
U3y4eHust

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHBIE TpaBUIIa U300pAKEHUS HA PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX 1
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS cTepeoMeTpur: TOUKa, psmasl,

IUIOCKOCTH, MPOCTPaHCTBO. OCHOBHBIE MpaBHIIa
M300paKeHUS Ha PUCYHKE IIJIOCKOCTH, 1
NapajuIeNIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI

OTpe3Ka

[TonsATHA: nepecekaronecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh; 1
MOJIYTIPOCTPAHCTBO

[ToHsATHS: IepeceKaroIuecs MIOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTh; 1
MOJTYITPOCTPAHCTBO

MHororpaHHHKH, U300pKECHHE MTPOCTSUTITHX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX 1
00BEKTOB

MHororpaHHuKH, U300pakeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX 1
00BEKTOB

AXCHOMEI CTCPCOMCTPHHU U IICPBEIC CIICACTBUA
U3 HUX




AXCHOMBI CTCPCOMCTPHU U IICPBBIC CICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICACTBUS
n3 HUX. CocoObI 3a7jaHus TPSMBIX U
IUIOCKOCTeH B mpocTpaHcTBe. O003HaUEHHS
MPSIMBIX U IJIOCKOCTEMN

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300paxkeHue nmepeceueHus moaTydeHHBIX
IJIOCKOCTEN. PackpamBaHue MOCTPOEHHBIX
CCUCHHI Pa3HBIMH [IBETAMH

11

N300pakeHue ceueHuil nmupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoaydeHHBIX
IJIOCKOCTEN. PackpammBaHue MoCTpOSHHBIX
CEYeHUM Pa3HbIMH IBETaAMU

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N3o0paxkeHune nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHne MOCTpOEHHBIX
CEYeHUM Pa3HbIMH IBETaAMU

13

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0pakeHune nepecedeHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeYeHUM Pa3sHbIMH IBETaAMU

14

15

Merton cnesioB AJist TOCTPOSHUS CeUEHU

Meropn cienoB A IOCTPOEHUS CEYEHUN.
CaoiicTBa niepece4eHU NPSIMBIX U MJIOCKOCTEN




16

Meton ciie1oB U1l IOCTPOEHUS CEUEHU M.
CaoiicTBa nepeceyeHuid MPAMBIX U IIOCKOCTEH

17

18

19

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3aHue BBIHOCHBIX
YepTekel U 3aMuch IIaroB MOCTPOSHUs

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péOpax. CozaHue BHIHOCHBIX
YepTeKel 1 3aMKCh IaroB MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo

TpéM Toukam Ha pEOpax. CozmaHue BHIHOCHBIX
YepTeKel U 3aluch MIaroB MOCTPOSHUS

20

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. CozmaHue BHIHOCHBIX
YepTeKel U 3alKCh IIaroB NOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYrOJIBHUKOB

22

23

24

[ToBTrOopenue mianumerpuun: Teopema
Menenas. PacueTsl B ceUeHHSIX Ha BEIHOCHBIX
yeprexax. Mictopus pa3BuTHs TUIAHUMETPUH U
CTEpPEOMETPUH

KourtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

BzaumHuoe PacCIoJIOKCHHUEC TPAMBIX B
IMPOCTPAHCTBC. CerIJ_[I/IBaIOIJ_II/IeCH MMpsMBIC.
HpI/I3HaKI/I CKPCHIMBAIOIHNXCA MTPSAMBIX.
HapaHJ'IeJ'ILHLIC MpsAMBIC B IPOCTPAHCTBC

25

TeopeMa 0 CYII€CTBOBAHUHN U CANMHCTBCHHOCTH




26

IIPSIMOM NapaJLIEIbHONM TAHHOM IIPSIMOH,
MPOXOJISIICH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)Kallen Ha TaHHO# npsiMoi. Jlemma o
MEePECEUCHUH TTapaUIeIbHBIX MPSIMBIX
IUIOCKOCTBIO

[TapannensHocThb Tpex npsAMbIX. Teopema o

TpEX MmapajuieNbHBIX NpsAMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOWCTBA MapaJuICIbHOTO MPOSKTUPOBAHMSL.
N300pakenue pasHbIX (GUTYp B mapaieqbHON
POEKLIUH

28

29

30

31

32

[enTpansHas npoekuus. Yroiui ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ MEXIY
TPSIMBIMH

3aza4yn Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM IIPSMBIX B
MIPOCTPAHCTBE

ITonsATHS: MapaIeNnbHOCT NPAMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napayuIeIbHOCTH MPSIMOM U
IUIOCKOCTH

I'eomeTprueckue 3aaun Ha BEIYMCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

IlocTpoeHue ceueHus, IPOXOIAIIETO YePes3
JAHHYIO IIPSIMYIO Ha 4epTeke U MapajuIeIbHOrO




apyrou npssmou. Pacuér orHomenuin

33

34

35

[MapannenbHas MPOEKIHs, TPUMEHEHUE TSI
MOCTPOCHHSI CeUeHUH KyOa u
napauienenumnena. CeoncTaa
napaiesienumnea 1 mpu3Mbl

[TapannensHble mockocTy. [Ipuznaku
MapajuIeIbHOCTH JBYX IIOCKOCTEM

TeopeMa O MMapaJUICJIbHOCTH U CAMHCTBCHHOCTH
IIJIOCKOCTH, npoxonﬂmeﬁ qgepe3 TOUKY, HE
IIpUHAJICIKAITYTIO ,HaHHOﬁ IIJIOCKOCTHU U
CIICJCTBUS U3 HEE

36

CaolicTBa napamienabHbIX MIIOCKOCTEN: O
[1apAJUIEIILHOCTH MIPSIMBIX IIEPECEUEHUS IIPU
[IEPECEYECHUH JIBYX NapAJUIEIbHBIX IUIOCKOCTEN
TpeTben

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapajlJIeIbHBIMU
IUIOCKOCTSIMU; O NIEPECEUEHUH NTPSMOU € ABYMS
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTopenue: reopema [Tudaropa Ha
TUTOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS IPAMOYTOJIBLHOTO
TpPEeYrojJbHUKa

CoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napajuleJenunea

41

Brruucnenue niauH OTpe3KoB B KyOe u
MIPSIMOYTOJIBHOM IapajlieIenuIe e




[lepneHUKyYISPHOCTD NPSAMOM U IUIOCKOCTH.

42 Ilpu3Hak neprneHAuKyYJISpHOCTH NMPSMOHN U
IJIOCKOCTH
[lepneHUKyYISIPHOCTD MPSAMOM U IUIOCKOCTH.

43  IlpusHaK neprneHAuKYISIPHOCTH MPSIMOI U
IJIOCKOCTH
Teopema o CynieCTBOBAaHMM U €IMHCTBEHHOCTH

44 IIPSAIMOM, IPOXOIAILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIIEHAUKYIISIPHON K
IJIOCKOCTH

45 [InockocTy ¥ NepNEHANKYISIPHBIE UM IIPSIMBIE
B MHOT'OTPaHHUKAX

46 [InockocTy ¥ NepNEHANKYISPHBIE UM HIPSIMBIC
B MHOT'OTPaHHUKAaX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

48 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas u
oOpatHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas u
oOpartHas)

51  Yroa Mexay CKpelrBaloUMMHUCS TPSIMbIMU

59 [Touck neprneHaAUKYISPHBIX MPSMBIX C
MTOMOMUIBIO NEPTIEHIUKYISIPHBIX MIIOCKOCTEN

53 | OpTroroHanbHO€ MPOEKTUPOBAHKE

54 ITocTpoenue ceueHuit kyoa, IpU3MBI,

[IPaBUJILHON IIMPAMUJIBI C IIOMOLIBIO




OPTOTOHAJILHOM MPOEKIINH

55

56

57

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBUILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINH

CumMMeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO
IockocTH. [1nockocT cummeTpuii B
MHOTOTpaHHUKAX

[Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMOU U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUH

58

59

60

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKH JO MIIOCKOCTH
CriocoObl OIyCTUTh NEPIIEHANKYISAPBL:
CUMMETpPHUS, CIABUI TOUKHU IO NapaJljIeIbHON
psAMON

61

62

63

64

CaBur no HenapauielabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KonrponsHas padora "B3anmHoe

p p

PaCIOJIOKEHUE TIPSIMBIX U TIJIOCKOCTEH B
pocTpaHcTae”

[ToBTOpEeHue: yroa Mexay NpsMbIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOIHLHOM
TPEYroJbHUKE, TEOPEMA KOCUHYCOB
[ToBTOpEHME: Yro MEXIY CKPEITUBAIOIITIMUCS
MPSIMBIMU B TIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie MCTOABI BEIYUCIICHHUA yIJia
MCXKAY NPSAMBIMHA B MHOT'OT'PAaHHHUKAX




66

JIByrpanHblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB

JIBYTPAHHOTO yTJia

67

68

69

[lepnenaukynspHele miockoctu. CBoiicTBa
B3aUMHO IIEPIICHAUKYJISIPHBIX IJIOCKOCTEN

[Ipu3Hak neprneHIuKyIIpHOCTH IIOCKOCTEH;
TeopeMa o MPsIMOi MepeceueHus IByX
IJIOCKOCTEH MeprneHANKYISPHBIX TPEThel
IJIOCKOCTH

[IpsiMoyronbHbII napauienenunesn; Kyo;

HU3MCPCHUA, CBOMCTBaA IpAMOYT'OJIBHOTO
mapajiCCIrumIicaa

70

Teopema 0 1MaroHany NpPsIMOYTOJIBHOTO
napajJiesienuesia U cieCTBUE U3 Heé

71

72

73

74

CrepeomeTprueckue U MPUKIIaIHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U INTIOCKOCTH

HOBTOpeHI/IGI CKpCHIUBAOIINUECCA IIPAMBIC,
apaJiICJIbHBIC MIJIOCKOCTH B CTaAHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IPSAMBIMU B
MPOCTBIX CUTYAHUIAX

PaccTosHue oT TOUKH A0 IIIIOCKOCTH,
pacCTosIHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Beruucnenue pacctossHuNA MEXIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH C IIOMOIIBIO
MEPIECHIUKYIIIPHON IIJIOCKOCTH




TpéXrpaHHblid yroyi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,

7 TEOpPEMbI KOCUHYCOB U CUHYCOB JUIs 1
TPEXTPAHHOI'O yIia

77 DneMeHTHl CPepruIecKoil reOMETpUH: 1
reo/Ie3nyecKue JMHUN Ha 3emIie

78 | KontpomabsHas pabota "YTiabl U pacCTOSHUS" 1

79 Cucremaru3zanus 3HaHui "MHOTOrpaHHUK U 1
€ro AJIeMEeHTHI"

80 [Tupamupa. Bunsl nupamua. [lpaBunsaas 1
nupaMua

81 [Tpusma. Ilpsimast 1 HaKIOHHAs! TPU3MBI. 1
[IpaBusibHas npu3Ma

82 [IpssMo#t napainenenunen, NpsMOyroJIbHbIA 1
napaiesnenunes, Kyo

83  Bemykible MHOTOTpaHHUKH. Teopema Ditnepa 1
Brinyxkiible MHOrorpanHuku. Teopema Oitnepa.

84  IlpaBuibHbIE U MOXYIPABUIIbHbIE 1
MHOTOT'PaHHUKHU

85  KonrponbHas padora "MHOrorpanHauku"” 1

86 IToHATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MPOCTPAHCTBE

87  Cymma BeKTOpOB 1

88  PasHoCTh BEKTOPOB 1

89  IlpaBuio nmapaienenumneaa 1

90  VYMHOXEHHE BEKTOpa Ha YHCIIO 1

91  Pa3noxxeHue BeKTOpa Mo 6azucy Tpéx 1




BCKTOPOB, HC JICX)KAIIIUX B Ol[HOfI IIIIOCKOCTH

92 | CkansipHOE IPOU3BEIACHUE 1
93 Brruncnenue yria Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE
94  Ilpocreiimue 3a1a41 ¢ BEKTOPaMU 1
95  Ilpocreiimme 3a1a4 ¢ BEKTOPaAMH 1
96  Ilpocreiimue 3a1a4n ¢ BEKTOPaMHU 1
97  Ilpocreiimme 3a1a4 ¢ BEKTOPaAMH 1
98 OO0oOmeHue u cucTeMaTH3aKs 3HAHUH 1
99 | O000mIEHNEe U cUCTEMATHU3AIUS 3HAHUN 1
100 | Hroroasi KOHTpOJBHAS paboTa 1
101 Hroropas KOHTpOJIbHAs padboTa 1
102 | OGoO6meHue 1 cucTeMaTH3aIus 3HAHUH 1
OBIEE KOJIHYECTBO YACOB I10 102

IIPOI'PAMME




11 KITACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
Ne Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypcbl
1 IToBTOpenue Tembl "KoopiuHaTel BEeKTOpa Ha 1
IJIOCKOCTH U B TPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOPOB"
3 [ToBTOpenue Temsbl "BbryucieHne yria Mexmay 1
BEKTOPAaMH B IIpocTpaHcTBe"”
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 VYpaBHeHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IUIOCKOCTH B OTPE3Kax
6 VYpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
7  BextopHoe mpousBeqeHNe 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IpOrpaMMHUPOBaHKE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTUYECKHE METO/IBI pacuéTa yriia Mexmay 1
MPSIMBIMU B MHOTOT'PaHHHUKAX
11 AHaIUTHYECKHE METOJIbI pacuéTa yriia Mexy 1
IUIOCKOCTSIMU B MHOT'OTPaHHUKAX
12 ®opmyna pacCTOSHHS OT TOYKH J0 IFIOCKOCTH B 1




KOOpAMHATAX

Haxoxnenue paccTosHUi OT TOUKH 10

13
TUTIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUM OT TOYKH 10
MJIOCKOCTH B TIPABUJIBHOM MUPAMU/IS

15 KontponpHas padora "AHanurudeckas
reomerpust”

16 CedeHHsi MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOTPaHHUKHU

17  CeueHus MHOTOTPaHHUKOB: METOJ CJICJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 | miockocTH, MepecedeHus MPSIMBIX |
IUIOCKOCTEH

19 [TapannenpHbIe TPSIMBIE U TNIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannensHbIe MIPsIMbIE U TUIOCKOCTH: PacuéT
OTHOIIICHUM

21 [TapamiensHbIe TPSIMBIE U TFIOCKOCTH: YTJIbI
MEXTy CKPEIUBAIONTUMUCS TIPSIMBIMHU
[leprieHqUKyNIApHBIEC TPSIMbIE U TNIOCKOCTH:

29 CTaH/IapTHBIE Maphl MEPIEHAUKYIISIPHBIX
TUTOCKOCTEH W TIPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

93 [lepneHnuKyIsIpHBIE MIPSMBIE U TUIOCKOCTH:
TeopeMa O TPeX MepIeHANKYIIPax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:
BBIUMCJICHHS IJTHH B MHOTOTPaHHUKAX

25 | IloBTOpeHwmeE: MIIONIAAX MHOTOYTOJLHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

HOBTOp CHUC: TJIOIIaA MHOI'OYI'OJIbHUKOB,

26  opmymsl A TUIOMIaAeH, COOOpaKeHUS
noa00us
[ToBTOpEHME: MIOIAAX MHOTOYTOJILHUKOB,

27 | dhopmymsl IS TUTOMIAACH, COOOpaKEeHUS
no00us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIA TN

28 MOBEpPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US
[nomany ceyeHnii MHOrOTPaHHUKOB: TUIOMATN

29 MOBEpXHOCTEH, pa3pe3aHusi Ha YacTH,
COOOpakeHHS TI0100US

30 KonTponsnas padora "[loBTopenue:
MHOTOT'PAaHHUKHU, CEYCHUSI MHOTOI'PaHHHUKOB"

31 O61éM Tena. OOBEM MPSIMOYTOIBHOTO
napasuieNienumnena

39 3amaun 00 yABOCHUH Ky0Oa, 0 KBaJpaType Kyo0a;
O TPUCEKIUH yTia

33 CrepeoMeTpHUSCKUE 33]Ia9H, CBSI3aHHBIC C
00BEMOM TIPAMOYTOIHBHOTO TTapaJUICIICTUIIe/Ia
[IpuknanHelie 3a1a4u, CBSI3aHHBIE C

34 | BbuucieHUueM 00bEMA MPSIMOYTOIBHOTO
napaJieNenuneaa

35  OO0BEM npsMO PU3MBI

36 CrepeoMeTpHUECKUE 33]]a9H, CBI3aHHBIC C

BBIUKCIICHHEM 00BEMOB IPSIMON TIPU3MBI




[Ipuknagnaelie 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM

37 NPSMON MPU3MBbI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

38  ompenenénnoro uaTerpasia. O0bEM HaAKJIOHHOM
MIPU3MBI

39 Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéHHoro uurerpaita. O0bEM MupamuIbI

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

41 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHruecKUe 3aJ]a41, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpHuuecKue 3a1a4u, CBI3aHHBIE C
00BEMaMH TUpaMUIBI

44 [Tpuknanueie 3agaun mo teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00HEMOM HAKJIOHHOW MPU3MBI

45 [Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

46 [Ipumenenne 06bEMOB. Brruncienue
PacCTOSIHUS A0 MIOCKOCTH

47 | KonrtponbHas padora "O0bEM MHOrOrpaHHUKA"

48 Hunuaapudeckasi MIOBEPXHOCTH, 00pa3yromIre
[UIHHIPAYECKON TTOBEPXHOCTH

49 Humuaap. [IpsMoit KpyroBod HUIMHAP.
[Tmomaas MOBEPXHOCTH NWIIMHIPA

50 Konunyeckasi TOBEpXHOCTH, 00pa3yrolue

KOHMYECKOU nmoBepxHocTH. KoHyc




CeueHue KOHyca IUIOCKOCTBIO, TTAPAIIETBHON

>1 IUIOCKOCTH OCHOBaHUS

59 Yceuénnslii konyc. M300paxenne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOM MOBEPXHOCTH U TTOTHOM
IIOBEPXHOCTH KOHYyCa

54 [Tnomaae GOKOBOIM MOBEPXHOCTH U ITOJTHON
IIOBEPXHOCTH KOHYyCa
CrepeoMeTpHuuecKre 3aJa4ui Ha J10Ka3aTeIbCTBO

55 U BBIYMCIIEHHE, IOCTPOCHUEM CEUEHUN
LWIMH]Ipa, KOHYyca
CrepeomeTpHuyecKHe 3aJa4uu Ha JJOKa3aTelbCTBO

56 | W BBIYHMCIICHHE, IOCTPOCHUEM CEUECHUI
LWIMH]Ipa, KOHYyca

57 | IlpuxiagHble 3a/1a4u, CBSI3aHHbIE C IIMIIMHAPOM

58 IlpuknamHbie 33729, CBI3aHHBIE C IIUJIHHIPOM

59 | Cdepa u map
[Iepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO.

60 Kacanwme mapa u cdepsl mIockocTeio. Bua u
n300paxeHue mapa
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdepsl III0cKocTh0. Bum u
n300paxeHue mapa

62 VYpasuenue chepsl. [Inomans chepst u eé
qacTeu

63 Cummerpus cheps u mapa

64 CrepeoMeTpHuuecKre 3aJa4i Ha J10Ka3aTeIbCTBO

U BBIYUCIIEHUE, CBSI3aHHBIE cO chepoil u mapom,




MIOCTPOEHUEM MX CEYEHUH IIJIOCKOCTHIO

CTGpGOMCTpI/I‘IeCKI/IC 3aa4d Ha A0Ka3aTCIIbCTBO

65 U BBIYMCICHUE, CBA3aHHBIE CO CEPOil U MapoM,
MMOCTPOEHUEM MX CEYEHUH IIJIOCKOCTHIO

66 [Ipuknagubie 3a1a9u, CBSI3aHHbBIE CO chepoit u
mapom
[ToBTOpEHME: OKPYNKHOCTH HA TJIOCKOCTH,

67  BBIYMCIICHUS B OKPYKHOCTH, CTaHJapTHHIC
nmonoous

68 Paznuunble KOMOMHALIUY TEJ BPAILICHUS U
MHOTOI'PAaHHUKOB

69 3agauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70 3amauu o Teme "Tena v MOBEPXHOCTH
BpauieHus"

71 KonTponbHas pabora "Tena n noBepxHoCTH
BparnieHus"

79 O6wém nununapa. Teopema 06 00bEME
IPSIMOTO IUJIMH]IPA

73 Brruuciienue 006EMOB TEJI ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM KoHyca

74 [Tnomaau 6OKOBOM M MOJTHON MTOBEPXHOCTH
KOHycCa

75 CrepeomeTpuuecKue 3aa4u, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB IMIIMHpPA, KOHYCa

76 [Ipuknagaeie 3agaun o Teme "OO0BEMBI 1
MJI0IA U TOBEpPXHOCTEN Ten"

77 | O0BEM mapa u mapoBoro cekropa. Teopema 00




00Bvéme mapa. [Tnomans cheps.
CrepeomMeTpHyeCKUE 3a/1a4H, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMOB I1apa, [IapoBOro
CErMEHTA U IIapOBOTO CEKTOPa
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[Mpuknanueie 3aaauu o Teme "OO0bEMBI TN,
CBsI3aHHBIE C 00BEMOM IIapa U IJIOUIA/IBIO
cdepbl. COOTHOIICHHUST MEXKAY ILIOMIAIIMU
MOBEPXHOCTEH U 00BEMaMU TOAOOHBIX TEIl
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[TomoGHbIE Tena B mpocTpaHcTBe. M3MeHeHMe
00bEéMa nipu ogoomuu. CrepeoMeTpudecKue
3aJIauM, CBSI3aHHEIC C BRIYMCICHHEM 00BEMOB
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KonTponpHas padora "[1nomany moBepxXHOCTH
U 00BbEMBI KPYTIIBIX TET"

JBmxeHus npoctpancTBa. OTOOpakeHusl.
JIBroxeHus U paBeHCTBO ¢uryp. Oouue
CBOMCTBA JBHKECHUU

Buael nBrkeHnit: napauiesbHbIN IEPEHOC,
LEHTpAJIbHAsA CHUMMETPUS, 3€pKajbHAs
CUMMETPHUS, IOBOPOT BOKPYT IPSIMOK
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[IpeobpazoBanus momodwus. [Ipsamast u cepa
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FCOMeTpI/ILICCKI/IG 3ala4yu Ha IIPUMCHCHUC
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KonTtponbHas pabora "Bekrops! B
npocTpaHcTae”
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O6o06matomee moBTopenue 11 moHsTHi 1
MeTOI0B Kypca reometpun 10—11 knaccos,




cucremarusauus 3HaHui: "llapamieasHocTh
MPSAMBIX U ITIOCKOCTEH B IpOCTpaHCTBE"
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Ob6o6maromee nosropenue 11 noHsATH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
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MeToJ10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocTtpascTae”

O6o06matomee moBropeHue 11 moHsITHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremaTtusalus 3Hanuii: "O0bem
MHOTOTrpaHHHKaA"

Ob6o6uaromiee noropenue 11 noHsATUit 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKA"

Ob6o6muaroriee noropeHue 11 noHsaTUit 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuii: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
Ob6o6maromee noropenue 11 noHsATHi 1
MeTO10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Hanuit: "Ilnomann
MOBEPXHOCTU M 00BEMBI KPYTJIbIX TeNI"

HtoroBast KoHTpoJIbHAs paboTa
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Wrorosas KoHTpoJbHASA paboTa
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Hcropust pa3BuTHs CTepeOMETPUM KaK HAYKH U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U
e€ poJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U

e€ poJib B Pa3BUTUU COBPEMEHHBIX
MHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN
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€€ poJIb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
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