Moanucako: Ko:m;aa 3nna BanepbesHa
DN: cn=K B , c=RU,
Kosnosa Omnna it someres
OBLLEOBGPA30BATE/IbHOE
YYPEXOEHVE "CPEQHAA
BanepbeBHa OEu.lE).gilEPABOEATE?'IbHAH LIKONA
ail.ru

MATVIPUL", email=mbouag@m:

MyHununaabHoe 0101keTHOe 00111e00pa30BaTeIbHOE YUpPeKIeHue
«Cpennsisi 001meo0pa3oBaTe/ibHasl MIKOJIA 1. ATHPHID)

«PaccmoTpeHo»: ; A «YTBEpXKAAI0»
Ha MO yuurenel GpU3NKO-MaTEMaTUIECKOTO : "//:.;/j, o JIUpEeKTOp MIKOJIBI
M €CTECTBEHHO-HAYYHOI'O IHKJIA fle 9.B. Ko3nosa
IIporokos Ne 7 IMTpuka3z Ne329 ot «31» aprycra 2023r.
oT «31» aBrycra 2023 : .
') . /Cymakosa JLA./
PABOYASA ITPOT'PAMMA

(ID 1038135)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbI YPOBEHb»

st ooyyatromuxest 10 — 11 knmaccos

CymakoBa Jluaus AnekcanapoBHa,
YUUTENb MAaTEMATUKU

KomnuectBo yacos: 10 kimace 102 ygaca B roa/3 yac B HEAEIO
11 knacc 102 yaca B ron/3 yac B HELEIIO

1. Aruput, 2023 rog



«PexoMeH10BaHO»

pemenneM Metoauueckoro CoBera IIKOJIbI
[Iporokos Ne _ ot « » aBrycra 2023r.
[Ipencenarens:

;’% - /3.B.Koznosa/

7

¥

ITosiHbIe pEKBU3HTHI HCTOYHHUKA:

pabouyas nporpamma yueOHoro npeamera «l'eomeTpus YriyOJaeHHBIH yPOBEHbY», PeaIU3yHOIIast
®denepanbHbli rocy1apcTBEHHbIH 00pa30BaTeNbHbIN CTaHAAPT OCHOBHOT'O OOIIEro 00pa3oBaHMUs.
10-11 xmacc. ABrop: yunrens Matematuku CymakoBa JLLA.- m. Arupum, 2023.

AHHOTALUA NnmporpaMmabi:

Pabouass mporpamma mo ydeOHOMY mpeamery «MareMaTuka» yriayOJEHHOTO YPOBHS IS

obyuaromuxcs 10—11 kmaccoB pa3pabotana Ha ocHoBe denepanbHOr0 rocynapCTBEHHOTO

00pa3oBaTeNbHOIO CTaHJAapTa CpeaHero oOmero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX

MHUPOBBIX TpeOOBaHUM, MPEABABIAEMbIX K MaTeMaTHUYeCKOMY OOpa30BaHHIO, W TpaJului

poccuiickoro oOpa3oBanus. Peanmuzamus mporpaMmbl 00ECTICUMBAET OBJIAJICHUE KITFOYEBBIMHU

KOMIETEHIHSIMU, COCTABIIAIOLIMMH OCHOBY JJIi CAMOPA3BUTHUS U HENPEPBIBHOTO 00pa30BaHMs,

[EJIOCTHOCTH  OOIIEKYJIBTYHOTO, JHYHOCTHOTO ¥ TII03HABATEIHHOTO PAa3BUTHUS JIMYHOCTH

00yUaroIuxcs.

OcHoOBHBIE JIMHUH cojepxanus Kypca MatemMaTuku B 10—11 kimaccax yriayOn€HHOTO ypOBHS:
«Ywucna v BBIYUCTICHUSY,

«AnreOpa» («Anredpanueckue BbIpaXeHUs», «YpaBHEHUS U HepaBeHCTBay»), «Hauama
MaTeMaTHYECKOro aHallu3ay,

«I"eomerpus» («I'eomeTpudeckue GUTYpsl U UX CBOWCTBay, «M3MepeHHE T€OMETPUYECKUX

BEIMYNHY»), «BeposSTHOCTh W craTHCTUKa». JlaHHBIE JHMHUM pa3BUBAIOTCS MapajuIeNbHO,

KaX/1asi B COOTBETCTBHH C COOCTBEHHOH JIOTHKOH, OZJHAKO HEHE3aBUCUMO OJIHA OT JIPYTOii, a B

TECHOM KOHTakTe U B3auMojaelcTBHUH. Kpome »3Toro, ux o0OBEAMHSET JOruyeckas

COCTABISIIONIAS,  TPAAUIIMOHHO  TIPUCYIIas MaTeMaTHKe ¥  INPOHU3BIBAIOIIAS  BCE

MaTeMaTHYecKue Kypchl M cojepxkarenbHble JuHuu. ChopmynupoBanHoe B DenepaibHOM

roCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe CpenHero odiiero oOpazoBaHusi TpeOOBaHME

«yMEHHUE ONEepHpOBATh MOHATHAMU: ONpEAeTIeHHe, aKCHOMa, TeOpeMa, CJIeJICTBHE, CBOMCTBO,

MPHU3HAK, J0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYIMPOBKH; yMeHHE (OpMYyIHpOBaTH 0OpaTHOE

Y IPOTUBOIIOJIOKHOE YTBEPXKIECHUE, MPUBOJIUTH MPUMEPHl M KOHTPIPHUMEPHI, UCIOIb30BATH

METOJI MaTeMaTU4YeCKON MHAYKLINU; TPOBOANUThH J0Ka3aTeIbHBIE PACCYKIEHUS MPU PELICHUH

3aja4, OLEHUBATh JIOTHUYECKYIO MPABHIBHOCTh PACCYXIAECHUI» OTHOCUTCS KO BCEM KypcaM, a

(dbopMHpOBaHHE JOTHUECKUX YMEHHUH pacmpelensiercs Mo BceM rojamM oOydeHus Ha YpOBHE

cpeaHero odmero 0opa3oBaHusl.

B yueOHOM mulaHE TEXHOJOTUYECKOTO M COLUATbHO-3KOHOMHUYECKOTO Mpoduiiel Ha M3ydeHUe
mareMaTHkH B 10—11 kiaccax Ha yriayOn€HHOM ypoBHE OTBOAUTCS 8 yueOHBIX YacOB B HEJEIIO
B TEUCHHUE KAXKA0ro roja ooyueHus, Bcero 560y4eGHbIX 4acoB.



INOACHUTEJBHASA 3AIINCKA

['eomerpus sBnIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
00pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Y4EHUs AUCHUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M IMPEAMETOB I'yMaHUTApHOro Iukia. Ilockonbky joruyeckoe MbILLICHHE,
dopmupyeMoe INpH M3Y4EHUU OOYYarOIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOEHUHU LIENOYKU JIOTUYECKUX YTBEPKICHUH INPH pELICHUU
FEOMETPUUECKUX 3aJlad, YMEHHUE BBIIBUTaTh U ONPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJB3YIOTCS TPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUYECKUX
3aj1ad4.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pasBUTHE HHIMBHUIyalbHBIX CIIOCOOHOCTEH OOy4aromuxcs NpU H3yYEHUM TEeOMETPUH, Kak
COCTaBJIAIOLIEH NpeaMeTHON obnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecreuyeHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUU U
JecTBUH, crieln(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX [UI YCIEUIHOTO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MATEMaTHKH.

[TpropuTEeTHBIMH 33aJladyaMU Kypca F'€OMETPUH Ha YIriyOJEHHOM YpPOBHE, pacCHIMPSAIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacliMpeHre NpPeACTaBICHHS O TeOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYpHl H
(dopMHpOBaHNE OCO3HAHUS B3aUMOCBS3H F€OMETPHH C OKPYKAIOIIUM MHPOM;

¢dopMHupoBaHHE NPEJCTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBAaTH W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaIoIIero MHpa, 3HaHHE NOHATHHHOrO ammapara mo paszaeny «CrepeomeTpusi» ydeOHOro
Kypca r€OMEeTpHH;

(dbopMUpOBaHHE YMEHHUS BIIAJETh OCHOBHBIMU MOHSTHUSIMU O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd M yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHUS 3a1ay;

dbopMupOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpPE
MHOTOTPaHHMKH U Te€Ja BPAIlEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIN;

dopMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUX TEOopHuil, (HopMUpOBaHHE MOHUMAHHS POJIU AKCHOMATHKH TPHU MPOBEICHUU
pacCyKIeHUN;

dbopMupOBaHHE yMEHHMs BIIAJIETh METOJAMM [0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHHMSI HX TPUMEHATh, MPOBOJUTH JIOKa3aTeJIbHbIE pPACCY)KIEHUS B XOJAE pelleHus
CTEpEOMETPUYECKUX 33Jad U 3aJad C MPaKTHUYECKUM cojepkaHueM, (opMHupoBaHHe
NpEJCTaBICHUsT O HeOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMHM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM IEAYKTUBHBIX PAaCCYXACHUI;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
00y4aromuxcs, MO3HABATEILHOM AKTUBHOCTH, HWCCIIEOBATEIbCKUX YMEHHMH, KPUTUYHOCTHU
MBIILIEHUS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

(dopmupoBaHne (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUHM: YMEHHS
pacro3HaBaTh IPOSIBICHUS TE€OMETPUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYAlUsX U MPU U3YYEHUU APYIMX y4eOHBIX IPEAMETOB, NMPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIMPOBAHUS PEATbHBIX CHUTYallMH, MCCIEeI0BaHUS
IIOCTPOEHHBIX MOJIEJIEH, HHTEPIPETALIMY [10JIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATEI B IPOCTPAHCTBEY, «J|BUIKEHNUS B IIPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
peJIeBaHTHBIMU T'€OMETPUU Ha YriyOnéHHOM ypoBHe 0o0ydeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIEpXKATENbHBIM JIMHUAM Yy4eOHOro Kypca, a (OpMHUpPOBAaHUE JIOIMYECKMX YMEHUH
pacripenesiseTcsi He TOJbKO M0 COJACpXKAaTelbHbIM JIMHUAM, HO W IO rojaM oOOydYeHHMs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE TMPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
OenepanbHOil paboveld MporpaMMBbl, paclpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpPOCaM OOydarommecs
oOpallajgiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
HNOHATUSAMHM W HaBBIKAMH I10CJIEAOBATEIbHO M IOCTYNATENbHO, C COOJIOJCHHEM NpPUHLIMIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYaThb B OOLIYI0 CHUCTEMY TI'€OMETPUYECKHUX
IpeCcTaBiIeHUi 00yUaroMXcsl, paciiupss U yriayouss e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

[Tepexon K M3y4EHHUIO T€OMETPUH HA YII1yOJIEHHOM YPOBHE [TO3BOJISIET:

co3nath ycnoBus s quddepeHnpanud  0OydeHUs, MOCTPOCHHS WHIWBUIYAIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
COCTaBJIsIIONIEH yueOHOTO TIpemeTa «MaTeMaTrukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOAOIDKEHUIO U3Yy4eHHsS MaTeMaTHKH ¢ Y4€TOM BbIOOpa
Oyaymeit npodeccun, obecreunBas NMPEEeMCTBEHHOCTh MEXAY OOIIMM M HpodecCHOHATBHBIM
o0Opa3oBaHHEM.

Peanuzanus BOCIIMTATEIbHOIO IOTEHIMAJIA YPOKOB MAaTEMAaTHKH IMPEIIOJIaraet
ClIelyIoIIIee:

- YCTAHOBJIEHUE JOBEPUTENIbHBIX OTHOLIEHUH MEXIy Yy4YUTEeIeM U 00ydarolUMHUCH,
CIOCOOCTBYIOLIUX MO3UTUBHOMY BOCIIPUSITHIO 00ydaroImMMuUcs TpeOoBaHUM U MPock0 neaarora,
NPUBJICYEHUIO WX BHUMaHUs K 0OcyXJaeMoll Ha ypoke uH(OpMalMM, aKTUBU3ALUU
MMO3HABATEILHOM JIESITeIbHOCTH,

- noOykaeHne o0yJarouuxcs co0ItoaTh Ha YPOKe OOIIENPHUHATHIE HOPMBI TIOBEACHUS,
npaBuUia OOLIEHHS CO CTaplIUMHU (TeJarorn4eckuMu paOOTHUKAMH) M CBEPCTHUKAMHU
(oOyuaroMucs ), IPUHIUIBI y4eOHON AUCIUIUIMHBI M CaMOOPraHU3allny;

- IpUBJICYEHUE BHUMAHU 00YyJaIOUIMXCS K [IGHHOCTHOMY aCHEeKTy U3y4aeMbIX Ha YpoKax
SBJIEHUH, OpraHu3alys X paboThI C MOJy4aeMOi Ha ypoKe COLMaIbHO 3HAYUMOM nHpopmanmen
— WHULUUPOBAHUE €€ OOCYXJEHUs, BBICKA3bIBaHMS OOYUYaAIOUIMMUCS CBOEr0 MHEHHUS 10 €€
MOBOJTY, BEIPAa0OTKH CBOETO K HEH OTHOILIECHUS;

- HCIOJIb30BaHHE BOCIIUTATENIbHBIX BO3MOXKHOCTEH cCOJepaHUs y4eOHOTO MpeaMeTa
yepe3 JEMOHCTPALHI0 O0YYaroIUMCsl TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEICHMS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U JOOpOCEPIeUHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIUX TEKCTOB
JUISL 9TE€HUS, 3a]1a4 JJIs1 peIIeHus], TPOOJIEMHBIX CUTYAIMH /U1l 00CYKJIEHHS B KJIAcCe;

- TpPUMEHEHHE Ha YPOKE WHTEPaKTHUBHBIX (opM paboTel ¢ O0YyJarOIUMHCS:
UHTEJUIEKTYaJIbHBIX WIP, CTUMYJIMPYIOLUIMX I103HABaTEIbHY0 MOTHBALMIO OOYYaIOLIMXCSH;
JUIAaKTUYECKOTO TeaTpa, IA€ MOJIyYeHHbIE Ha YpOKE 3HaHMs OOBITPBHIBAIOTCSA B TeaTpalbHbIX



MOCTAaHOBKAX; AMCKYCCHUH, KOTOpbIE AA0T OO0YyYaromMMCs BO3MOXKHOCTb NPUOOPECTU OIMBIT
BE/ICHUSI KOHCTPYKTUBHOTO JMAJIOra; TPyNIOBOM pabOThl MM pabOThl B Mapax, KOTOpPbIE ydaT
KOMaHHOH paboTe U B3aUMOJICHCTBHUIO C IPYTUMU JIETHMH;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOLENYP, KOTOPbIE IOMOTAIOT MOAJIEPKaTh MOTUBALIMIO
00y4aromuxcs K NOJYy4YEHUIO 3HAHNN, HAJIAXKUBAHUIO TO3UTUBHBIX MEKJINYHOCTHBIX OTHOILIEHUI
B KJIacce, TOMOTal0T YCTaHOBJICHUIO JOOPOXKeENaTeNbHON aTMOc(hepsl BO BpeMs YpOKa;

- opraHuzanus me@cTBa MOTHUBHUPOBAHHBIX U 3PYIUPOBAHHBIX OOYYAIOMIMXCS HAJl UX
HEYCHEBAOIIUMH  OJHOKIACCHUKAMM,  JAIOLIEr0 UM  COLMAJIbHO  3HAUYMMBIA  ONBIT
COTPYAHUYECTBA U B3aUMHOM MOMOIIH;

- WHUIMHMPOBAHUE M MOJACP)KKA HCCIICAOBATENBCKON NEATETbHOCTH OOy4YalOMIUXCs B
paMKax peanu3aliy MUMU MHAWBHUYAJbHBIX M IPYHIOBBIX HCCIIEIOBATENbCKUX MPOEKTOB, YTO
nacT  oOydaromMMCs BO3MOKHOCTH MPHUOOPECTH HABBIKM CAMOCTOSITETIBHOTO — PEIICHHS
TEOPETUYECKON NPOOIEMbI, TeHEPUPOBAHUS U O(POPMIICHHSI COOCTBEHHBIX UJICH, YBOKUTEIHHOTO
OTHONIICHUSI K YYXHM HAeIM, OhOpMJIICHHBIM B paboTax JApYyrux HccienoBaTeNeld, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS Tepel] ayJUTOPHEl, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKHU
3pEHUs.

Jliia peanuzanuu paboueil IporpaMMBbl UCIIOJIb3YIOTCS

e [lpumepHO mporpamMmbl IO MaTeMaTuke, onmyOiauMKoBaHHOW B cOopHuUKe «[IpumMepHas
OCHOBHas 0Opa3oBaTesbHas MporpaMMa OCHOBHOT'O 0OIIero 00pa3oBaHMs», 0J0OpEHHON
pemieHreM  QelepalbHOro  yueOHO-METOIMYECKOro  OOBbeAMHEHHs 1o  oOlIeMy
oOpazoBanmuto  (mporokon 1/22 ot 18.03.2022), pa3memeHHOll Ha  caiTe
https://fgosreestr.ru/.

e Teomerpus, 10-11: Yuebuuk g oOmieo6. Yupexaenudt ba3zoBblii ¥ npoduiIbHbIHN
yposenb / JI. C. Artanacsn, B. ®@. byry3os, C. b. Ilo3nsak, JI. C. KuceneBa - M.:
[Tpocsemienwne, 2021

Ha uzydenue yuebHoro kypca «l'eomerpusi» Ha yrinyOnéHHOM ypoBHe otBoautcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 ygaca (3 yaca B Heeno).


https://fgosreestr.ru/

COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: NEPECEKAIOIMUECs, TapalIeIbHbIe U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IDIOCKOCTH. [lapamienbHOE UM LEHTPAIBHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUSL.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapaiienbHOCTh INIOCKOCTEN: NapajljiebHble IUIOCKOCTH,
CBOICTBA MapaIeNbHBIX TIocKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPHI HA TUIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSIMBbIE IApAUICIbHBIE W IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUTYphI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IUHEUHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Npu3Mbl. Ilapamnenenunen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KparTyaillume Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX I'paHEei
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPAMKJIa U MIPaBWIbHBIN TeTpasap, KyO. IIpencrasnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, TuaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM IUPAMUIBL, TEOPEMA O ILIOIIAANA YCEYEHHOU IMPAMHUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS IapajulelICUIend, CHMMETPHs
IIPABWJIBHBIX IIPU3M, CHMMETPHSI IPAaBUIBHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uucio. CBolicTBa cloKeHHUS BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTOpaM. lIpsMoyrosnbHas cucTeMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHsATHS: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKAsh MOBEPXHOCTb, cepuyeckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cgepe. M300paxeHue Ten BpalleHUs Ha MII0ckocTu. Pa3BépTka nunuuapa u konyca. CuMMeTpust
cthepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBEM 11apa v apoBOro CErMEHTa.

KomOunanuu Ten BpalleHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BnucaHHass B LWJIMHID,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUS.

[Tnomane MOBEpXHOCTH LMIMHApA, KOHYca, Iuiomanb chepel u e€ yacteil. [logobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  QUryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceyeHMI MHOTOTPAHHUMKOB W TeNl BpALICHUs: CEYEHMs] LWIMHIpA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TNIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu Haj BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMII: NMapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogobus. [Ipsmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJJHET'O OBIIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIUU 00YYAIOIIErocsi KaK aKTUBHOTO U OTBETCTBEHHOTO
YJICHa POCCHMCKOTO OOIECTBa, MPEJACTaBICHUE O MaTEMaTHYECKHUX OCHOBaxX (YHKIIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SBJICHHUH, MPOIEAYP TPaXKIAHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCH U JPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATBHBIMA WHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIHMSIMH H
Ha3HAYCHHEM;

2) IaTPUOTHYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTh POCCUICKOIN Tpa)IaHCKOW HIASHTHYHOCTH, YBaXEHHUS K MPOIUIOMY U
HACTOSIIEMY POCCUHWCKON MAaTEMATHUKH, LEHHOCTHOE OTHOWIEHHWE K JOCTHKEHHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, MCIOJb30BAHUE ATUX JOCTH)KEHUW B JAPYIHUX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH DPOCCHICKOr0 Hapoja, c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, ITUYECKOTO MOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM MMPUMEHEHHUEM JOCTIKCHUM HAYKU U
JeSTeNbHOCThIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIero;

4) 3cTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs ICTETHKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, peUIeHUH, pacCyXICHUH, BOCIHPUUMYUBOCTL K MATEeMaTHYECKUM acIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpecax 370pPOBOTO U
0e3omacHOTO 00pa3za KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (370POBOE MHUTAHUE,
cOanmaHCHUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryispHas (u3nueckas aKTUBHOCTH), (hHU3HUECKOe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX COPTUBHO-03JOPOBUTEIBHOMN JESTENBHOCTHIO;

6) TpynoBOe BocnuTaHHE:

TOTOBHOCTh K TpPYAYy, OCO3HAHHUE IIEHHOCTH TPYIOJIIOOMs, MHTEPEC K pPa3Iu4HbIM chepam
npoecCHOHAEHON JIEeSATEILHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ MPHIOKEHUSMHU, yMEHUe
COBEpIIaTh OCO3HAHHBINM BBIOOP Oymyiiell mpodeccuu W pealn30BBIBaTH COOCTBEHHBIC JKU3HEHHBIE
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEHICHUU MPAKTHUYECKUX 3a7ad
MaTeMaTUYeCKOW HalpaBIE€HHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIBTYphl, TOHMMAHWE  BIHSHHUS  COIMAIBHO-
SKOHOMHUYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOIHOMN U COIMATBLHOM Cpeibl, 0CO3HAHUE TI00aTBFHOTO
XapakTepa HKOJIOTMYECKUX MpoOJieM, OpPHEHTallMs Ha TNPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWHM s
pelIeHus 3a/1a4 B 00JIACTH OKPYXKAIOIIEH Cpeibl, ITIAaHUPOBAHUE TTOCTYITKOB U OIICHKH WX BO3MOXKHBIX
MOCEACTBUM JJIsI OKPY>KAIOIIEN CPEIBI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOILECTBEHHOH MPaKTHKH, MOHMMaHHE MAaTeMaTHYECKOM HayKH Kak cdepbl deroBedecKoi
NEATEeIIbHOCTH, ATANoB €€ pa3BUTUA U 3HAYMMOCTH ISl PA3BUTHS LIMBUIIM3AIMU, OBJIAJCHUE SI3IKOM



MaTEeMaTUKd M MaTeMaTHYeCcKOM KyJIbTypoll Kak CpEeIACTBOM IIO3HaHHS MHpa, TOTOBHOCTH
OCYIIECTBJISITh IPOCKTHYIO U UCCIIEIOBATEILCKYIO JIEATEIbHOCTh MHAUBUYalIbHO U B TPYyIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

ba3soBble Jlornyeckue 1eMcTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHI,
OTHOIICHUH MEXAy TOHATUAMH, (OPMYIUPOBATh ONPEICIICHUS MOHATHM, YCTaHAaBIUBATh
CYIISCTBEHHBIH MpPH3HAK KJIacCU(UKAIMKA, OCHOBAHUS [UIsl OOOOIICHWS W CpPaBHEHUsS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATH, (OPMYITUPOBATH M MNPEoOPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIEC U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M POTUBOPEUHs B (DaKTax, NaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKACHUSAX, MPEAJIararb KPUTEPHUU IS BBIIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieNaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTEIhCTBA MAaTEMaTUYECKUX YTBEPXKICHHUM (NIPSMBIE U OT
MIPOTUBHOTO0), BBICTpaNBaTh apryMEHTALIUIO, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh crnoco0 pemieHus y4eOHOH 3aaauu (CpaBHUBATh HECKOJBKO BapUaHTOB pELIEHUS,
BBIOMPATh HAOOJIEE TOIXOAIINN C YUETOM CaMOCTOSTENLHO BBIICIICHHBIX KPUTEPUEB).

basoBble ucciieqoBare/ibCKHe AeHCTBUA:

UCIONIb30BaTh BOMPOCHl KaK MCCIENOBATENIbCKUI HMHCTPYMEHT TMO3HaHUA, (OPMYyIUPOBATH
BOIIPOCHI, (UKCUPYIOIIUE TMPOTHBOpEUYHEe, TNpo0JIeMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAHUE M0 YCTAHOBIIECHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOIECCa, BBISIBICHUIO 3aBHCHUMOCTEH MeEXIy
00BbeKTamMu, SIBJICHUSIMHU, TTPOIIECCAMH;

CaMOCTOATENbHO (OPMYITUPOBaTh OOOOIIEHUS W BHIBOABI 1O pe3yjbTaTaM IIPOBEIEHHOTO
HAOIIO/IEHNUsI, WCCIIEIOBaHMS, OILIEHWBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3YylbTaTOB, BHIBOJIOB U
0000I1IeHHI;

MPOTHO3UPOBATHh BO3MOXXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATh MPEANOJIOKEHUS O €T0
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH AePUIUTH WHPOPMAIMU, JAHHBIX, HEOOXOIWMBIX Ui OTBETAa HA BOMPOC U IS
peIIeHus 3a1a4Hu;

BBIOMpaTh ~ WHGOPMAIIMI0O W3  WCTOYHUKOB  PA3JIUYHBIX  THIOB,  AHAJIM3UPOBATH,
CUCTEMAaTHU3HPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYypUpOBaTh HMH(OpPMALNIO, MPEACTABIATh €€ B PA3NIMUYHBIX (HhopMax, HILTIOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA
O01menue:



BOCIPUHUMATH U (OPMYIHPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBUAMHU U LIETSIMU OOLICHMUS,
SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS] B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS 110 X0y PEUICHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYEHHBIN pe3ysIbTaT;

B XOJe OOCYXIEeHMs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYKJAae€MOM TEMBbl, MPOOJIEMBI,
pemaeMoil 3a1ayu, BBICKA3bIBaTh WJEU, HAllEJICHHbIE HAa IOUCK pELIEHUS, COINOCTaBISATh CBOU
CYXKIEHHUS C CYXICHUSIMH JPYT'MX YYaCTHHUKOB JAMaNora, oOHApyKMBaTh pPa3IU4YM€ U CXOJACTBO
MO3UILINH, B KOPPEKTHOU opme HOopMyTHUpoBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTABIATh PE3YNbTaThl pEHIeHHUs 3a/ayd, OKCIEpUMEHTa, WCCIEeOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (PopMar BBICTYIUIEHHS C y4€TOM 3ajad Mpe3eHTallud U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe yHUBEpPCaJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranuszaums:

COCTABJISITh IUUIAH, AQJITOPUTM pEIICHUs 3a/ayd, BBIOMPATH CIOCOO pelieHus ¢ Y4ETOM
HMEIOIINXCSI PECypcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHUPOBATh
BapHaHTHI PEUICHHUH ¢ y4€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIHHOW pEeIIEKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUU H
MBICJIUTEIIBHBIX TPOIIECCOB, WX PE3YJIbTaTOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS
rpoliecca U pe3yibTaTa peleHrus MaTeMaTHIeCKOM 3a1auu;

NpEeABUACTh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPH PEHICHUH 3a/Jaud, BHOCHUTH
KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX, HaWJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJbTaTa el U YCIOBHIM, OOBSICHATH MPUUMHBI JOCTHKCHUS WJIH
HEJOCTHKEHUSI Pe3ybTaTOB JEATEIbHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHAas 1eSITeJILHOCTD:

MOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW M WHAMBHAyaIbHOH paboThl mpu
pelieHny y4eOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOM NIeATENbHOCTH, TIAHUPOBATh OPTaHU3AIIMIO
COBMECTHOM pabOThI, pacripeiesiaTh BUIALI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIHOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (0OCyXkAeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U WHBIE), BBITIOIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM JCUCTBUS C APYTUMHU
YJIeHaMH KOMAaHJIbI, OIIEHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOIMMA MPOAYKT IO KPUTEPHSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kiaacca o0ydarommiicss HAyYnUTCS:

.CBO6021HO OINICpHUPOBATE OCHOBHBIMH TIIOHATHUAMHU CTECPCOMETPUH IIPU PCHICHUW 3ada4 U
MIPOBEJICHUN MaTeMaTHYECKUX PacCYKICHU;

® [I[PUMEHTh aKCHOMBI CTEPEOMETPUU M CIIEACTBUS U3 HUX MPU PEIICHUU T'€OMETPUUYECKUX
3azady;

e KyiacCU(UIUPOBATh B3aMMHOE pPACMOJIOXKEHHE TMPSAMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;



® cBOOOTHO OTMIEPUPOBATh MOHITUSMH, CBSI3aHHBIMU C YIJIAMU B IPOCTPAHCTBE: MEXY MPSIMBIMU
B IIPOCTPAHCTBE, MEXy NPSIMOM U IIIOCKOCTBIO;

¢ cBOOOJIHO ONEPUPOBATH OHATHAMM, CBI3aHHBIMU C MHOI'OI'PaHHUKAMU;

e CBOOOJTHO  pPAcCMO3HABaTh OCHOBHBIE BHJbl MHOTOTPAHHHUKOB (NIpH3Ma, NHUpaMHJa,
IPSIMOYTOJIbHBIN NMapajuienenunesn, Kyo);

e KJ1accu(hUIIUPOBATh MHOTOI'PAaHHHUKH, BEIOMPAs OCHOBAHUS JJIS1 KITACCU(HKAIINH;

® cBOOOJTHO OTIEPHPOBATH OHATHIMH, CBI3aHHBIMHU C CEUEHHEM MHOTOI'PAaHHUKOB IUIOCKOCTHIO;

® BHITIOJIHATH MAPAJUIENIbHOE, HEHTPAIbHOE W OpPTOTOHAIBHOE TNPOCKTUPOBaHHE QHUTyp Ha
TUIOCKOCTD, BBITIOJHSTH U300pakeHHst (PUTYp Ha MIIOCKOCTH;

® CTPOUTH CEYEHUS] MHOTOTPAaHHUKOB Pa3IMYHbIMH METOJAaMH, BBINOIHATH (BBIHOCHBIE) IJIOCKHUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

® BHIYHCIIATH IUIOIIA M OBEPXHOCTEN MHOIOTPAHHUKOB (IIpU3Ma, MUPAMUAA), TEOMETPUUECKUX
TeJl ¢ MpUMeHeHueM Gopmyi;

® CBOOOJTHO OINEpUpPOBATh HMOHATHUSAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb M IUIOCKOCTb
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPHI;

® CBOOOJTHO OINEpUPOBATh IMOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpJIMHATaM B
IIPOCTPAHCTBE;

® BHINOJIHATH JICHCTBHSI HaJl BEKTOpaMH;

epemiaTh 3aJayd  Ha JOKa3aTelbCTBO MAaTeMaTUYECKUX OTHOIIEHWH U  HAaXOXKICHHE
IeOMETPUUECKUX BEIMYHMH, IPUMEHsSI N3BECTHbIE METOJbl IPU PEIIEHUH MaTeMaTUYeCKHX
3a]1a4 MTOBBIILIEHHOTO U BBICOKOT'O YPOBHS CJIOKHOCTH;

® [I[PUMEHATh IMPOCTEUIINE TNPOrPpaMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI PU PELIEHUN CTEPEOMETPUUECKUX 3a]ay;

® U3BJIEKaTh, IMPEOOpPa30BBIBATH M MHTEPIPETUPOBATh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MPeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

® [IPUMEHATH IOJyYEHHbIE 3HAHUS Ha MpPaKTHKE: CPaBHUBAThb M aHAIM3MPOBATH peEajbHbIE
CUTYalluH, NMPUMEHITh U3YUYEHHbIE MOHATHUS B IMPOIIECCE MOUCKA PELIEHUS MaTeMaTU4eCKU
c(OopMyJIUPOBAHHON MPOOJIEMBI, MOJEINPOBAaTh pealbHbIE CUTYAllUH HA SI3bIKE T€OMETPUH,
UCCIIEI0BATh MIOCTPOEHHBIE MOJIENH C UCIOIb30BAHUEM T'€OMETPUUECKUX MTOHATHI U TEOPEM,
amnmapara anreOpbl, pemath NpaKkTHYEeCKUe 3a/Jaud, CBS3aHHbIE C HaXO0XJIEHHEM
reOMETPUUYECKUX BEJIUYUH;

eMETh NPEICTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHA T'€OMETPUM KaK COCTaBHOM dYacTu
(GbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

K xoniry 11 kiaacca o0ydarommiicss HAy4YnUTCS:

® CBOOOJTHO OMNEpUpPOBaTh TMOHATHUSAMHU, CBS3aHHBIMH C LUJIUHAPUYECKONH, KOHUYECKOW H
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOJTyUEHHS,

® OTIEpUPOBATH MOHATUSAMH, CBSI3aHHBIMHU C T€JIaMU BpAIICHUS: IIMINHIPOM, KOHYCcOM, chepoit u
1apom;

e pacrio3HaBaTh Teja BpalleHus (IMIMHAP, KOHYC, cdepa M map) U OOBSICHITH CIIOCOOBI
MIOJIyYEHUS TEJl BpaILlEHUS;

e KJ1acCU()UIMPOBATh B3aUMHOE PACHOJIOKEHHE CPEPBI U TIIOCKOCTH;

® BEIUUCIIATh BEIMYUHBI JIEMEHTOB MHOTOTPAaHHHUKOB U TE€J BpALIEHHs, OOBEMBI U IJIOLIAU
MIOBEPXHOCTE MHOTOIPAaHHUKOB M TEJI BPALLEHUS, TEOMETPUUECKUX Tl C NMPUMEHEHHEM

popmyi;



¢ CBOOOJIHO OINEPHUPOBATH MOHATHUSMH, CBA3aHHBIMH C KOMOMHAIMSIMU TeJl BpalleHUS U
MHOTI'OI'PaHHUKOB: MHOT'OI'PaHHHUK, BIIMCAaHHBIN B chepy U onucaHHbI 0koj0 chepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIU TEJIO BPAILCHMUS;

® BBEIUUCIIATh COOTHOLICHHS MEXY TUIOIIAAsIMU TOBEPXHOCTEN 1 00bEMaMU IOJOOHBIX TEJI;

e 1300pakaTh H3ydaeMmble (DUIYpbI, BBINOJIHATH (BBIHOCHBIE) IJIOCKME UYEPTEXH M3 PHUCYHKOB
IPOCTBIX 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUs TeJl BPAIllEHUS;

® U3BJICKaTh, MHTEPIPETUPOBATh U IPeoOpa3oBbIBaTh HMH(OPMAILMIO O IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTeKaX U pUCYHKAX;

¢ cBOOOJIHO ONEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

® BBITIOJIHATH OIIEpalM HaJl BEKTOpaMH;

 33/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CUCTEME KOOPJIHMHAT;

e peliaTh FeOMETPUUECKHE 3a7aud Ha BBIYUCIIEHUE YITIOB MEXAY MPSAMBIMU M IUIOCKOCTSIMH,
BBIUYHCJICHUE PACCTOSIHUM OT TOYKH 10 IJIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJIA IIPU PELLIECHUH;

¢ CBOOOJIHO ONEpUPOBATh IMOHATUAMHU, CBSI3aHHBIMM C JIBUKEHHEM B MPOCTPAHCTBE, 3HATh
CBOMCTBA JBUKECHUIA;

® BHIMOJIHATh M300pa)K€HUsT MHOT'OI'PAaHHUKOB W TeJl BpAIEHUS NpU MapajlIeIbHOM IEPEHOCE,
LEHTPAIbHOM CHUMMETPHUM, 3€PKAJIBHONM CUMMETPUHM, IIPH IIOBOPOTE BOKPYI IPSAMOH,
peoOpa3oBaHus MOI00HS;

® CTPOUTH CEUEHHUsI MHOTOTPAHHMKOB U TEJ BpAIIECHUS: CEUEHMs] LMIUHApa (MapajljiesIbHO U
MEPIEeHIUKYJISIPHO OCH), CEYEHHs KOHYyca (IapasuieIbHble OCHOBAHUIO M MPOXOJAIINE Yepes3
BEpILNHY), CEYECHNUs 11apa;

® ICIIOJIB30BATh  METOJbl IMOCTPOCHUS CEYEHUM: METOJ CIIE0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;

® J0Ka3bIBaTh FT€OMETPUUECKHE YTBEPKICHMUS;

®[IPUMEHATh  TreoMeTpuueckue  (GakTbl JUIsl  pelIeHHs  CTEepPeOMETPUUECKHUX  3ajad,
IIPEAIIOJIAaraloINX HECKOIBKO 1IAaroB PEIICHHUs, €CIU YCIIOBUS NPUMEHEHUS 3a/laHbl B IBHOU
1 HesiBHOU hopme;

epelmiaTh 3aJadyd  Ha J0KAa3aTeJIbCTBO MAaTEMAaTHMYECKUX OTHOIIEHWH W HAaXOXKICHHE
rE€OMETPUUECKUX BEJINYUH;

® [I[PUMEHATh NPOTPAaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IPHU
pEelIeHN CTEPEOMETPUIECKUX 3a/1aY;

® [I[PUMEHATH IOJyUYEHHBIE 3HAHUSA Ha IPAKTUKE: CPaBHMBATh, AHAJIU3UPOBATH M OLICHUBATH
peayibHble CUTYyallud, NPUMEHATh H3y4eHHbIE IOHSATHUS, TEOPEMBI, CBOMCTBAa B IpOIECCE
MOKCKA PElIeHUs] MaTeMaTHYecKu chopMyIHpoOBaHHONW MPOOIEMBbI, MOIETUPOBATH PeasIbHbIE
CUTyallul Ha S3bIKE N€OMETPHUH, HUCCIEN0BaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM
reOMETPHUECKUX TOHATHH M TeopeM, ammapaTa aureOpbl, peuiarb NpakTHUYEeCKUe 3ajaud,
CBSI3aHHBIE C HAXOXJACHUEM IT'€OMETPUUYECKUX BEJINYMH;

UMETb TPEACTaBICHUS 00 OCHOBHBIX ATalax pa3BUTHUS TEOMETPUU KaK COCTAaBHOM YacTH
(GbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  IHpakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeM Kowrporsmsie  Tpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHUKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







n/n

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Tara

HU3yYeHUst

naaH

dakT

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IIpumeuanue

5.09

OcHoBHbIE IpaBUiIa U300paKEHUS
Ha PUCYHKE MJIOCKOCTH,
napauIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

6.09

[ToHATHS cTepeomMeTpUn: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
OcHoBHbI€ IpaBUiIa U300paKEHUS
Ha PUCYHKE IUIOCKOCTH,
napaieNIbHBIX NPSAMBIX (OTPE3KOB),
CEpeIrHBI OTpe3Ka

7.09

[TonsTud: nepecekaromuecs
IIJIOCKOCTH, IEPECEKArOIIUECs
IpsiMasi ¥ III0CKOCTb;
MOJIYTIPOCTPAHCTBO

12.09

ITonsTus: nepecexaromumecs
IIJIOCKOCTH, IEPECEKArOIINECS
npsiMasi ¥ IIIOCKOCTb;
MOJTYTIPOCTPAHCTBO

13.09

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCyIECTBYIOIUX




1400BexTOB

14.09

19.09

20.09

MHororpaHHuky, n300paxxeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCynecTBYIOIIUX
00BEKTOB

AKCHOMBI CTEpEOMETPHH U NIEPBbIC
CIIC/ICTBHSI U3 HUX

AKCHOMBEI CTCPCOMECTPHHU U IICPBLIC
CIICACTBHA U3 HUX

21.09

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cieactsus u3 Hux. CriocoOnl
3a/IaHMS IPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HAYCHUS
MPSIMBIX U TJIOCKOCTEH

10

11

12

26.09

27.09

28.09

N3o06paxkenue ceueHni nupamMuibl,
Ky0a 1 mpU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
NepPEeCEYEHUS MOTYYEHHBIX
mockocrel. PackpamvBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU

N306paxkenue ceueHni nupamMuibl,
KyOa ¥ MPU3Mbl, KOTOPbIE IPOXOISAT
yepes ux péopa. M3obpaxenue
nepeceyeHust MoJIy4YeHHbBIX
mockocrei. PackpammyBanue
MIOCTPOCHHBIX CEUCHHI Pa3HBIMH
[[BETaMHU

N300pakenue ceueHni mupaMuipl,




13

14

15

3.10

Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MIePECEUCHUS TTOJTYICHHBIX
IJI0CKOCTel. PackpaimBanue
MOCTPOSHHBIX CEUEHUN Pa3HBIMU
LBETAMHU

N300pakeHne CeUeHU MMPaMHU/IbI,
Ky0a 1 pU3Mbl, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHusl MOTyYeHHBIX
mockocrel. PackpammyBanue
IIOCTPOEHHBIX CEUEHUN Pa3HBIMU
1[BETaMU

Merton cieoB ISl TIOCTPOSHUS
CeYeHU I

Meron cieioB JUIsl TOCTPOSHUS
ceueHnii. CBOMCTBA nepecedeHnit
IPSIMBIX U IIJIOCKOCTEN

16

10

Mertoz cie10B AJIs TOCTPOCHUS
ceueHuii. CBoMCTBa nepecevyeHuit
HPSIMBIX U IJIOCKOCTEN

17

18

11

12

[TocTpoeHue ceuennii B mupaMue,
KyOe 1o TpéM ToukaMm Ha pédpax.
Co3naHne BEIHOCHBIX YEPTEXKEN U
3aIKCh IIaroB MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuse,
KyOe 1o TpéM ToukaMm Ha pedpax.
Coznianue BBIHOCHBIX YepTexeil 1
3aIMCh MIArOB MIOCTPOCHUS




19

17

[TocTpoeHue ceuenuii B nupaMue,
KyOe 1o TpéM Toukam Ha péOpax.
Co31aH1€e BEIHOCHBIX YEepPTEkKEN U
3aIKCh IIaroB MOCTPOEHUS

20

18

[TocTpoeHue ceuenuii B nupaMue,
KyOe 1o Tpém ToukaM Ha pEOpax.
Co31aH1€e BEIHOCHBIX YEepPTEkKEN U
3aIUCh I1aroB MMOCTPOCHUS

21

19

[IoBTOpEHME TUIAHUMETPUN:
Teopema 0 TpONOPLIMOHAIBHBIX
orpeskax. [TomoOue TpeyroibHUKOB

22

24

[ToBTOpEHME MIAHUMETPHUU:
Teopema Menenas. Pacuersl B
CCUCHUAX HAa BHIHOCHBIX YCPTCIKAX.
Hcropus pasBuTHS INIAHUMETPUN U
CTepEeOMETpUN

23

24

25

25

26

KonTtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacmnonokeHue npsmbIx
B [IPOCTPAHCTBE.
CkpemuBaronuecs npsiMeie.
[Ipu3Haky ckpemuBarOMMXCs
npsaMmeix. [lapamiensHble npsMbie B
IIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOU
NapaJyIeIbHON TaHHOM NPSIMOM,
MIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKAIEH HA




JTaHHOM npsiMoi. Jlemma o
MePECCUCHHUH MapalIeIbHBIX
MPSIMBIX IJIOCKOCTHIO

26

[TapamienbHOCTD TPEX MPSAMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsMeIx. Teopema o
CKPELIMBAIOIUXCS IPSIMBIX

27

[TapaynensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA
napajIeIbHOTO TPOSKTHPOBAHUSI.
N3obpakenue pa3Hbix puryp B
napauieTbHOM MPOEKIINH

28

29

30

31

lenTpanbpHas mpoekuus. YTomi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMH.
VYrois Mexay NpsMbIMU

3aa4yM Ha JOKa3aTeNIbCTBO U
UCCIJIEJOBAHNE, CBA3aHHBIE C
PacroJIO)KEHUEM NPSIMBIX B
IIPOCTPAHCTBE

IToHATHSA: TapaIENbHOCTD MPAMON
Y TIOCKOCTH B IIPOCTPAHCTBE.
[Ipn3Hak nmapajuIeIbHOCTH NPSAMOU
u ockoctu. CBoiicTBa
MapaJIEIbHOCTH MPSAMOU U
IUIOCKOCTH

I'eomeTrpuueckue 3agaun Ha
BBIUMCJIEHHE U JOKa3aTeNIbCTBO,
CBSI3aHHBIE C 1aPAJUIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B




IIPOCTPAHCTBE

32

[TocTpoenue ceuenus,
MIPOXO/ISIIIETO Yepe3 JaHHYIO
NPSIMYIO HA YepTEXKE U
MapajuIeNIbHOTO APYrod MPSMOM.
Pacuér orHOIIEHUI

33

[MTapannensHas mpoeKnus,
IMPUMCHCHHUC IOJId MOCTPOCHUA
ceueHHi KyOa U rmapajuiesenuIea.
CaoiicTBa napayieenuneaa u
[IPU3MBI

34

35

36

37

[TapanienbHbIe IIIOCKOCTH.
[Ipu3Haky nmapajuieIbHOCTH IBYX
IJIOCKOCTEN

Teopema 0 napajuieIbHOCTH U
€IMHCTBECHHOCTH IIJIOCKOCTH,
IIPOXOJIALLEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN
IIOCKOCTH U CIEACTBUS U3 HEE

CBoiicTBa napayyIenbHbIX
MJIOCKOCTEM: O MapajieIbHOCTH
MMPAMBIX IIEPECCUCHUSA ITPU
IIEPECEYCHU N IBYX MTapajlIe/IbHbIX
MJIOCKOCTEN TpeTher

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapajuleyIbHbIX NPSIMBIX,
3aKJIFOYEHHBIX MEXIY
NapajuIeIbHBIMU INIOCKOCTSMU; O




IIEPECCUCHUH NPSIMOU € JBYMS
I1apaJuIeIbHBIMHU IIJIOCKOCTSMU

38

39

[ToBTopenue: reopema [Mudaropa
Ha IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiejaenunena

41

42

43

44

45

Breruucnenue 1JiMH OTPE3KOB B Ky0Oe
U TIPSIMOYTOJIHOM
napaiesienumne1e

[lepneHAMKYISIPHOCTD MPAMOUN U
miockoctH. [IpusHak
NEePIEeHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMOMN U
mockocty. [Ipusnak
NEPIEHAUKYIAPHOCTH IIPIMOM U
IUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTHU IPSIMOiA,
MPOXO/SIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIECHINKYJISIPHOMN K INIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOT'paHHUKAaX

46

[InockocTH U epIeHINKYISIPHBIE
UM IIPSIMBIE B MHOTOI'PaHHHUKAX




47

[lepnenaukynsip 1 HaKJIOHHAS.
[TocTpoeHune nepneHanKyJsapa us3
TOYKHU Ha IPSAMYIO

48

[lepnenauKkynsip ¥ HaKJIOHHASs.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha IPSIMYIO

49

50

Teopema o Tp€x nepneHANKYIISIpax
(mpsimast 1 oOpartHas)
Teopema o TpEX nepHeHUKYIIpax
(mpsimast 1 oOpaTHas)

51

Yron mexay CKpemuBaromuMUC
PSIMBIMU

52

53

ITouck neprneHIuKyIsApHbIX
IPSIMBIX C IOMOILBIO
NEPHEHAUKYIISIPHBIX TUIOCKOCTEN

OpTOI‘OHaJ'ILHOC IMTPOCKTUPOBAHUC

54

[TocTpoenue ceuenuii kyoa,
MPU3MBI, IPABUIIHOM MHUPaMUJIBI C
MTOMOILBIO OPTOTOHAIBHOU
IIPOEKLIAN

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOW MIUPAMUIBI C
MTOMOUIBIO OPTOTOHAIBHOMN
IPOEKLINN

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[InockocTn cMMMETpHI B
MHOTOTpaHHHUKaX




57

[Ipu3Hak nepnesauKyJIsspHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

58

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

59

60

61

[TpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccTostHMH OT TOYKH 10
IUIOCKOCTH

Crioco0bl OIyCTUTh
NEPIEHIUKYJISAPBL: CUMMETPUSI,
CABUI TOUYKH I10 MapajlIeIbHON
IPSAMO

Casur 1o HenapauieIbHON
IIPSAMOM, U3MEHEHUE PACCTOSTHUN

62

KonTponbnas padbora "B3aumHoe
pacrosoKeHue NpsSIMbIX U
MJIOCKOCTEN B mpocTpaHcTBe"

63

[ToBTOpEHME: yrom Mexay
MMpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIHHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB

64

65

[loBTOpEHME: Yyroa Mexay
CKPEIIMBAIOIIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckne MeTObI

BBIYUCJICHUA yIjia MCXKAY MPAMbIMU
B MHOT'OI'paHHUKax




66

JIByrpansbiii yroa. CBoiCcTBO
JVHENUHBIX YIJIOB ABYIPAaHHOI'O yria

67

68

69

70

IlepnienquKyIspHBIE IITIOCKOCTH.
CaoiicTBa B3aMHO
MEPIECHINKYJISIPHBIX IUIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMOoi
IIEPECEUYEHMS ABYX IIIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThei
IJIOCKOCTH

[TpstMOyTONBHBIN Mapaienenume];
Ky0; U3MepeHus, CBOMCTBa
MPSIMOYTOJIBHOTO MapasuielienuIe ia

Teopema o nuaroHanu
MPSIMOYTOJIBHOTO MapasuielienuIeia
U CIEJCTBUE U3 HEE

71

CrepeomeTpuuecKue U MPUKIIaJIHbIC
3a/1a4yM, CBSI3aHHBIE CO B3aMHBIM
pacIoI0KEHUEM MPSAMBIX U
TIOCKOCTH

72

[ToBTOpEHME: CKpENIUBAIOIHUECS
HpsIMBIE, NTapajie/IbHbIE INIOCKOCTH
B CTaHJAPTHBIX MHOTOI'PaHHHUKAX

73

[Tapa mapanienbHbIX IIOCKOCTEH
Ha CKPELMBAOIIUXCS MPSAMBIX,
paccTosiHUE MEXY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
IIPOCTBIX CUTYaLUAX




74

Paccrostane oT TOUKH 1O
MIJIOCKOCTH, PACCTOSIHUE OT MPSMO#
JIO IIIIOCKOCTH

75

Beluncienue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIPHON
IUIOCKOCTH

76

TpéxrpaHHslil yrosi, HEpaBeHCTBA
JUISl TPEXTPAaHHBIX YIIIoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

7

78

DnemMeHTHI chepuuecKoit
TEOMETPUU: T€0IC3NUECKUEC JTUHUHU
Ha 3emiie

KonrponbHas padora "Yrisl u
paccrosiHus"

79

Cucremaru3anus 3HaHHUI
"MHOrOorpaHHuK M €ro 3J1eMeHThI"

80

81

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamua
ITpusma. IIpsimMast u HakIOHHAs
npusMsl. [IpaBunbHas npusma

82

[IpssiMoit mapannenenunen,
IIPSAMOYTOJIBHBIN MTapaJuIeICIIUIIE],
KyO

83

84

BrlInmykiibie MHOTOIpaHHUKU.
Teopema Ditnepa

BBIHYKJ'ILIC MHOT'OT'paHHUKH.




Teopema Ditnepa. [IpaBunbHbIie U
MOJTYIIPaBUIIbHBIE MHOTOTPAHHUKHU

KontponpsHas pabora

85 "MHororpaHHuku" 1

86 [TonsiTHe BeKTOpa Ha IIOCKOCTH U B 1
HPOCTPAHCTBE

87 CymMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamenenunena 1

90 YMHOX€eHHE BEKTOpa Ha YHUCIIO 1
Paznoxxenue BexTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JISKAIINUX B 1
OJTHOH TUIOCKOCTH

92 CkansipHoe pOu3BEACHNE 1

03 Boraucnenue yrina Mexny 1
BEKTOpaMHM B IIPOCTPAHCTBE

94 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1

95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1

96 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1

08 O060011eHNEe U cCUCTeMaTU3aIHs 1
3HAHUM

99 O00011eHNEe U CUCTEMATU3ALIS 1
3HAHUU

100 Urorosast kKoHTpoJbHAS paboTa

101 Hrorosast KoHTpoJIbHASA paboTa 1

102 O0001IIEHNE U CUCTEMATU3AIU




3HAHUH

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToBTopenue TeMbl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B NIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHHS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATAX

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IJIOCKOCTH, TIEPECEUEHUS PSAMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIE CEYEHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepieHIUKYNSIpHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napasiesenumnesa

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napasuiesnienumneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. Oobpém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpamMu ¢ OOLIUM YITIOM
42 CrepeoMeTpHUEeCKUE 3a7ja4i, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Ipuknagueie 3agaun mo Teme "OObEMBI
44 Ten", CBSI3aHHBIC C 00BEMOM HAKIIOHHOMN
TIPU3MBI
45 [Tpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodAHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
napajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINH]pPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomans cheps! u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYHCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpallICHUSA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJTUHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3anaun 1mo Teme "OO0BbEMBI U
TIJIOIAIM TTOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBA3aHHbIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpuyecKre 3a7auu, CBSI3aHHBIE C




BBIUUCIIEHHEM 00BEMOB Tel | IIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA IBMKEHUI

Bupl nBukeHnil: napamienbHbIi
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIGCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”

86

O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUI:
"TTapannenbHOCTh NPSMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUH:
"BexTopsl B mpocTpaHcTBe"

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeTO0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlus 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[1omany MoBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




Onucanue y4eOHO-MeTOAUYECKOTO U
MaTepHAJIbHO-TEXHHYECKOr0 o0ecrneyeHusi 00pa3oBaTe/IbHOI0 mpouecca

Cnucok 1umepamypbi 0713 00y4aAOWUXCAL
I)Meroauveckas auTeparypa s noarotopku k 'MA
1. AnreGpa u Havana aHanu3a ydeOHuk s 10-11 xmaccoB 001ieo0pa3zoBaTeIbHBIX YUPEKICHUH.
I.A.AnmumoB, HO.M.Komsarun, 1HO.B.Cumopo, M.B.TkaueBa, H.E.®enopoa, M.U.I11aGyHuH.
2017r.
2.Y4aeOHuk. Anrebpa 9 knacc mjis ydamuxcsi o0meo0pa3oBaTebHbIX YIPESKICHUW U JJIS IIKOJ C
yrayOneHHbIM — u3ydeHueM  Matematuku. FO.H.Maxkaperues, H.I'.Munmiox, K.M.Hemkos,
HN.E.®DeokTucroB - M. «Muemo3unay, 2013r.
3. I'eomerpust, 10-11: YueOnuk mst o6meod. YupexaeHuii ba3zossiii 1 npoduiabHBINA ypoBeHb / JI.
C. Aranacsn, B. @. byry3os, C. b. Ilo3nsk, JI. C. Kucenesa - M.: [IpocBemenue, 2021
4. TpeHupoBoYHbIe MaTepuaisl s moarotoBku k EI'D u TTUA (http://www.alexlarin.narod.ru/);
5.Cucremy noarotoBku k EI'D I'ymuna JI. 1. «Perry EI'D» (http://reshuege.ru/).
6..ITpu paboTe MOXKHO MCIOIB30BaTh TAKKE CTAThU M3 HAYYHO-TCOPETHUECCKOTO U METOIHUIECKOTO
KypHaJa JJis yuuTeNnen-npeIMeTHUKOB «MaTeMaTHKa B IIKOJIe.
Yuebno-npakmuuecxue 3a0anus
1. [TocoOue mo MaTemMaTHKe I IOCTYMAIIKX B Beiciiee yueOHoe 3aBeaenne M.M. Ckanasu.- M.
[Ipocsenienue. 2014r.
2.Anrebpa. Tematuueckue Tectol. 9,10, knaccsl. FO.I1. {ynauns. M. IIpocsemenue. 2015
3.Anrebpa. Kontponbsnsie padotsl. 9,10, knaccesl. FO.I1. Jyaaumsn. M. [Ipocsemenne. 2015r.

Cnucok aumepamypul 0Jis1 yyumels

1. Anrebpa n Hayana aHanu3a y4yeOHuK Uit 10-11 kiaccoB o0ie00pa3oBaTeIbHBIX YUPEKACHUM.
[II.A.AmumoB, FO.M.Konsrun, [O.B.CunopoB, M.B.TkaueBa, H.E.®enopoa, M.U.111aGyHuH.
2017r.

2. Anrebpa u maremarnueckuii ananmu3 10-11 k1. Yue6HOE mocoOue is MIKOJIBHUKOB M KJIACCOB C
yrayoneHHsIM — u3ydeHueM Marematuku. H.A. Bunenkun, O.C. HpameB — Mycaros,
C.N.1IBaptOypa M.Muemosuna. 2012r..

3. T'eomerpus, 10-11: YueOnuk misa o6uieo6. Yupexnenuit bazossiit u npoduibHelid ypoens / JI.
C. Aranacsan, B. @. byry3sos, C. b. Ilo3nsk, JI. C. Kucenesa - M.: IIpocemenue, 2015r.
4.Ilocobue mo mMaremMaTuke AJs MOCTYMAOLMX B BbIciIee yueOHoe 3aBeneHne M.M. CkanaBu.- M.
[Ipocsemenue. 2014r.

Yuebno-naecnaonvie nocobus

e IloprpeTsl nucarenen

e JlmumocTpannu n pazgaTodHbIi MaTepual 1o matemaTtuke Ui 10 kiacca.
Lugposvie obpazosamenvHvle pecypcol.
MeTtoauueckas konuiaka - MaTeMaTHKa
www.uroki.net/docmat.htm - 6ecruraTHast METOMYECKast TOMOIIL YIUTEIISIM MaTEMaTHKH
http://mat.1september.ru - razera «Marematuka» M3narenbckoro noma «llepBoe CEHTAOPs»
http://www.fipi.ru- OTkpsIThIii 6aHk 3aganuii EI'D
http://sdamgia.ru — Caam EI'D u OI'D
http://www.mccme.ru - MoCKOBCKHH IIEHTP HENPEPHIBHOIO MAaTEMAaTHYECKOTO 00pa30BaHUS
http://www.allmath.ru - Allmath.ru - Bcst MaTeMaTHka B OTHOM MeCTe
http://www.exponenta.ru - Exponenta.ru: o0pa3oBaTelIbHBII MAaTEMaTHYCCKUI CalT
http://www.bymath.net - Best anemenTapuas maremaruka: CpeiHss MaT. MHTEPHET-IIKOJIA



http://www.alexlarin.narod.ru/
http://reshuege.ru/
http://www.kurch-gim1.ru/metod-kopilka.html
http://www.kurch-gim1.ru/metod-kopilka/19-matematika.html
http://www.uroki.net/docmat.htm
http://mat.1september.ru/
http://www.fipi.ru-/
http://www.mccme.ru/
http://www.allmath.ru/
http://www.exponenta.ru/
http://www.bymath.net/

http://www.neive.by.ru/index.htm! - T'eomeTprdeckuii mopra

http://graphfunk.narod.ru - 'paduku GyHKIMIA

http://comp-science.narod.ru - JlnmakTHYecKre MaTepralibl o HHPOPMATHKE K MaTeMaTHKE
http://www.uztest.ru - EI'D mo maremaTuke: moAroToBKa K TECTUPOBAHUIO

http://zadachi.mccme.ru - 3agauu Mo reoMeTpun: HHHOPMAIIMOHHO-TTOMCKOBAs CHCTEMA
http://tasks.ceemat.ru - 3agayHuK A1 TOATOTOBKM K OJIMMITMAIAM 10 MATEMATUKE
http://www.math-on-line.com - 3aHuMareiapbHas MaTeMaTHKa - IIKOJbHHUKAM (OJIMMITHAJIbI, MIPHI,
KOHKYPCBI I10 MaTEMATHKE)

http://www.problems.ru - atepueT-npoekT «3amadm»

http://www.etudes.ru - MareMaTu4ecKue 3T

http://www.mathtest.ru - MaTemaTuka B IMOMOIIb IIKOJBHUKY U CTYAEHTY (TECTBI 10 MaTeMaTHKE
online)

http://www.zaba.ru - MareMaTH4ECKHE OUMITHALBI U OJIMMITAAAHBIE 3a0aUl
http://www.kenguru.sp.ru - MesxayHapoaHbIH MaTeMaTH4YeCKuii KOHKYpC «KeHrypy»
http://methmath.chat.ru - Meroauka npemnojjaBaHusi MaTeMaTHKH

http://www.mathnet.spb.ru - Caiit anementaproii Mmarematuku JImurtpus ['ymnna
http://www.turgor.ru/ - TypHup TOpomOB - MeXIyHapoaHas MaTeMaTHYecKas OJIMMITHANa JUIs
IIKOJIbHUKOB

http://www.math.ru/ - HHTepHeT-nojuepkka yuurtened mareMatuku. COIEPKHUT DIIECKTPOHHBIC
KHUTH, BUICOJICKIINN, MaTCPHAIIBI [T YPOKOB.

http://www.problems.ru/ - ba3a qaHHBIX 3a/1a4 IO BCEM TeMaM IIKOJIbLHOW MaTeMaTHKH. CONepKUT
3a]1aui Pa3IHYHBIX PYOPUK U CTEIIEHEH CII0KHOCTH C PEIICHHEM.

http://www.som.fsio.ru/ -  CereBoe oObeamHeHue MetoauctoB. CoIEpKUT B pasjene
«MateMaTHKay CTaTbH, METOJANYCCKHE Pa3pabOTKHU YPOKOB, CIICHAPHH IPa3JIHUKOB, BHEKJIACCHBIC
MEPOTIPUSTHSL.

IIpubopwl u 0bopydosanue.

1.CTeHapl IS MOCTOSIHHBIX U BPEMEHHBIX dKCITO3UITHIA,

2.KoMIUIeKT TeXHMUECKUX U HH)OPMAITHOHHO-KOMMYHHKATHBHBIX CPEACTB O0yUCHHUS:

armaparypa Jiisl 3auceil ¥ BOCIIPOU3BEICHHS ayIH0- U BHICOUH(OPMAIIHH; KOMITBIOTEP;
MYJIbTHMEMA TMPOEKTOP; KOJUICKIMS MeIua pPecypcoB, B TOM YHUCIE DJICKTPOHHBIC y4eOHUKH,
AJIEKTPOHHBIE MPUIIOKEHHS K yUeOHHKaM, 00yJaroIne MporpaMmbl;

BX0J B MIHTEpHET;

3.KoMImIekTsl MEeYaTHBIX JEMOHCTPAIIMOHHBIX MMOCOOMI (TAaOMHUIBI, MOPTPETHI BBIIAIOIIMXCS
YUEHBIX)

4.KoMIiekT S5KpaHHO-3BYKOBBIX TOCOOMI U CIIali10B;

5.bubnmoreka y4eOHOW, MPOrpaMMHO-METOJAMYECKON, Yy4eOHO-METOJUYECKOW, CIpPaBOYHO-
MH(OPMALMOHHON U HAYYHO-TIOMYJISIPHOM JTUTEPaTyphl;

6.KaproTeka ¢ 3amaHUsIMH Ui WHIMBHYalbHOTO OOYUCHHS, OpPraHU3aIlMM CaMOCTOSTEIbHBIX
paboT 00yJaromuUXCsl, TPOBEICHUSI KOHTPOJIBHBIX pa
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