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ITosiHbIE pEKBU3UTHI HCTOYHHUKA:

pabouas mporpamma yueOHOro npeamera «l'eomerpust YrimyOieHHBIH YPOBEHBY, pealn3yIomas
denepanbHbli rocy1apcTBEHHbIH 00pa30BaTeNbHbIN CTaHAAPT OCHOBHOI'O OOLIEro 00pa3oBaHMUs.
10-11 xmacc. ABrop: yunrens Mmatematuku Cymrakosa JILA.- m. Arupum, 2023.

AHHOTALUA NnporpaMmabi:

Pabouass mporpamma mo ydeOHOMY mpeamery «MareMaTuka» yriayOJEHHOTO YPOBHS IS

oOyuatomuxcst 10—11 kiaccoB pa3paborana Ha ocHoBe DenepanbHOr0 roCyAapCTBEHHOTO

00pa3oBaTEeNBPHOTO CTAaHAApPTa CPEAHEro O0Iero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX

MHUPOBBIX TpeOOBaHMM, MPEIBABISIEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, W TpaaulUil

poccuiickoro oOpa3oBanus. Peanmuzanus mporpaMmbl 00€CIICUMBAET OBJIAJICHUE KITIOUYEBBIMHU

KOMITETEHITUSIMH, COCTABIISIOIIMMU OCHOBY JJISi CAMOPA3BUTHUSL U HEMPEPBHIBHOTO 00pa30BaHMUs,

[EJIOCTHOCTh  OOIIEKYJIBTYHOTO, JHMYHOCTHOTO U TII03HABATEIHHOTO PAa3BUTHUS JIMYHOCTU

00y4aroIuxcs.

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

«AnreOpa» («Anredpanueckue BbIpaXEHUs», «YpaBHEHUS U HepaBeHCTBa»), «Hauama
MaTEeMaTHYECKOro aHallu3ay,

«'eometpusi» («I'eomeTpuueckue (GUTYpsl U UX CBOWCTBay, «M3MepeHHE TeOMETPUUYECKUX

BEIMYUHY»), «BepoATHOCTh W CTaTHCTUKa». JlaHHbIE IWHUU PAa3BUBAIOTCSA MapalljieNbHO,

Ka)K/1asi B COOTBETCTBHH C COOCTBEHHOM JIOTUKOH, OZJHAKO HEHE3aBUCUMO OJIHA OT JIPYTOii, a B

TECHOM KOHTakTe u B3aumopeWcTBuu. Kpome »3TOoro, Mx oObBeAMHSET JOruyeckas

COCTABISIIOIIAS, TPAAWIMOHHO TIPUCYIIas MaTeMaTHKE ¥  INPOHU3BIBAIOIIAS  BCE

MaTeMaTHYecKue Kypchl M cojepxkarenbHble JuHuu. ChopmynupoBanHoe B DenepaibHOM

roCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe CpenHero odmiero oOpazoBaHusi TpeOOBaHME

«yMEHHUE ONEepHpOBaTh MOHATHAMU: ONpEAeTIeHHe, aKCHOMa, TEOpeMa, CJeJICTBHE, CBOICTBO,

MIPHU3HAK, JOKa3aTeIbCTBO, PABHOCHIIBHBIE (POPMYIMPOBKH; yMeHUE (opMyIIMpoBaTh 0OpaTHOE

Y IPOTUBOIIOJIOKHOE YTBEPXKIECHUE, MPUBOJIUTH MPUMEPHl M KOHTPIPHUMEPHI, UCIOIb30BATH

METOJ MaTeMaTHYeCKON MHIYKIINK; TIPOBOJMTH JIOKa3aTeNbHBIE PACCYKICHHS MPHU pPEIICHUH

3ajay, OLEHUBATh JIOTHUYECKYIO MPABUIBHOCTh PACCYXIEHUI» OTHOCUTCS KO BCEM KypcaM, a

dbopMHpOBaHHE JIOTHYECKAX YMEHUH pacrpeiersieTcss Mo BCeM TrogaM oOydeHHsl Ha YpOBHE

cpeaHero odmero 0opazoBaHusl.

B y4eOHOM mIaHEe TEXHOJOTHYECKOTO M COIHMATBHO-3KOHOMHUYECKOTO Mpoduield Ha M3ydeHHe
mareMaTHkH B 10—11 kiaccax Ha yriayOn€HHOM ypoBHE OTBOAUTCS 8 yueOHBIX YacOB B HEJEIIO
B TEUCHHUE KaXKA0ro rojaa ooyueHus, Bcero 560y4eOHbIX 4acoB.



MNOACHUTEJBHASA 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YEHHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB T'yMaHUTApHOro ILuKia. ITockonbKy joruyeckoe MbILUIEHHE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEPXKICHUH INPH pELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaThb U ONPOBEPraTh TI'MIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LUKJA, B YaCTHOCTH (PU3MUYECKUX
3ajad.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOiaE€HHOM ypOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEW OOYdYaIOMIMXCS TP H3YYEHUH TEOMETPHUH, Kak
COCTaBJIAIOLIEH NpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» dvepe3 obecredeHue
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUS Oosee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
JefcTBUH, crielu(UYHBIX I'€OMETPUHM, U HEOOXOAMMBIX [UIS YCIEUIHOIO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMH 3aJlJadyaMU Kypca Fr€OMETPUH Ha YIriyOJEHHOM YpPOBHE, pacCHIMPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYyJIbTYpHl H
(GopMHUpOBaHKE OCO3HAHUS B3aMMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

dbopMupOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBaTH W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaIOIIero MHpa, 3HaHHe MOHATHHHOrO ammapara mo paszaeny «CrepeoMeTpus» ydeOHOro
Kypca Fr€OMEeTpHH;

(dopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd M yYMEHUE HX NPUMEHATh, YMEHHS
JTOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

dbopMUpOBaHHE YMEHMsI pacro3HaBaTh Ha YEPTEKax, MOJENIAX U B PEAJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIH;

¢dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUX TeopHuil, (GopMuUpOBaHHE MOHMMAHHUS POJIU AKCHOMATHKH TNPH MPOBEIACHUH
pacCyKIeHUN;

dbopMHupoBaHHE YMEHHs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB W AJTOPUTMOB pEIICHHUS,
YMEHHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHbIE pPACCY)KIEHUS B XOJAE pelleHus
CTEpEOMETPUYECKUX 33Jady U 3aJad C MPaKTHUYECKUM cojepkaHueM, (opMHupoBaHHE
IpEJCTaBICHUsT O HeOoOXOIUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAaHMHM MaTEeMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCHOMAaTUKU B IPOBEICHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHHMH, KPUTUYHOCTHU
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYAlUsX U MPU U3YYEHUU APYIMX y4EOHBIX MPEIMETOB, NMPOSBICHUS



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

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

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyueHust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHbIM JMHUSIM Yy4eOHOro Kypca, a (POpMHUpPOBAHUE JIOTHYECKHX YMEHUUN
pacrpeieNiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M 1O ToAaM OOyuYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIEE TMPEIAMETHBIM  pe3yiabTaTaM  OCBOCHHSA
@DenepanbHOil pabodel MporpamMMbl, pactpeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTypUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpPOCaM OOydarommecs
oOpallajgiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MOHATUSIMA U HAaBBIKAMHU TIOCIIEJOBATENIbHO M TOCTYINATENbHO, C COOJIIOJIEHHEM MpPUHIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpeJICTaBICHUI 00yJaronuxcs, pacmupss u yrayomss e€, obpa3ys mpoyHble MHOXKECTBEHHBIE
CBSI3U.

[Tepexon K M3y4EeHHUIO T€OMETPUH HA YIIIyOJIEHHOM YPOBHE [TO3BOJISIET:

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

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YyYeHHMs MaTeMaTHKH ¢ Y4ETOM BbIOopa
Oyaymeit npodeccun, obecreunBas NMPEEeMCTBEHHOCTh MEXAY OOIIMM M HpodecCHOHATBHBIM
o0Opa3oBaHHEM.

Peanuzanus BOCIIMTATEIbHOIO IOTEHIMAJIA YPOKOB MAaTEMAaTHKH IMPEIIOJIaraet
ClIelyIoIIIee:

- YCTAHOBJIEHUE JIOBEPUTENIbHBIX OTHOLIEHUH MEXIy Yy4YUTEeIeM U 00ydarolMMHCA,
CIOCOOCTBYIOLIUX MO3UTUBHOMY BOCIIPUSITHIO 00ydaroImMMuUcs TpeOoBaHUM U MPock0 neaarora,
NPUBJICYEHUIO WX BHUMaHUs K 0OcyXJaeMoll Ha ypoke uH(OpMalMM, aKTUBU3ALUU
IMO3HABATEIILHOM JCSITCIIFHOCTH,

- noOykaeHne o0yJarouuxcs cootoaTh Ha YpOKe OOIICPUHATBIE 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
SIBJICHHM, OpTaHU3aIis UX PaOOTHI C MOTy4aeMOM Ha YPOKE COIMAIBHO 3HAYMMOW WH(OpMaInen
— WHULUUPOBAHUE €€ OOCYXJEHUs, BBICKA3bIBaHMS OOYUYaAIOUIMMUCS CBOEr0 MHEHHUS 10 €€
MOBOJTY, BEIPAa0OTKH CBOETO K HEH OTHOILIECHUS;

- HUCIOJIb30BaHUE BOCIUTATENbHBIX BO3MOXKHOCTEH cojepxaHHus ydeOHOro mpeaMera
yepe3 JEMOHCTPALMI0 O0YJaroIUMCsl PUMEPOB OTBETCTBEHHOTO, IPaXKIAHCKOTO IMOBEICHMS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U JO0OpOCEPIeUHOCTH, Yepe3 MoJA00p COOTBETCTBYIOIIUX TEKCTOB
JUISL 9TE€HUS, 3a]1a4 JJIs1 peIIeHus], TPOOJIEMHBIX CUTYAIMH /U1l 00CYKJIEHHS B KJIAcCe;

- TpPUMEHEHHE Ha YPOKE UWHTEPAaKTUBHBIX (opM paboTel ¢ 0O0y4aromUMUCS:
UHTEJJIEKTYaJIbHBIX WIP, CTUMYJIHMPYIOIIMX TI103HABATEIbHYI0O MOTHBALMIO O00ydYaloluxcs;
TUAAKTUYECKOro TeaTpa, TJe MOJIyueHHble Ha ypOKE 3HaHHUS OOBITPBHIBAIOTCS B TeaTpalbHBIX



MOCTaHOBKAX; AMCKYCCHUH, KOTOpbIE AAl0T OO0YYaromMMCS BO3MOKHOCTH NPUOOPECTH OIBIT
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 NOJyYEHUIO 3HAHUW, HAJTa)KUBAHUIO [TO3UTUBHBIX MEXJINYHOCTHBIX OTHOIIEHUN
B KJIacce, TOMOTal0T YCTaHOBJICHUIO JOOPOXKeENaTeNbHON aTMOc(hepsl BO BpeMs YpOKa;

- opraHuzanus me@cTBa MOTHUBHUPOBAHHBIX U 3PYIUPOBAHHBIX OOYYAIOMIMXCS HAJl UX
HEYCHEBAOIIUMH  OJHOKIACCHUKAMM,  JAIOLIEr0 WM  COLMAIbHO  3HAYUMBIM  OIBIT
COTPYAHUYECTBA U B3aUMHOM MOMOIIH;

- WHUIMHMPOBAHUE M MOJACP)KKA HCCIICAOBATENBCKON NEATETbHOCTH OOy4YalOMIUXCs B
pamMKax pealn3allMd UMU WHJIUMBUIYaJbHBIX U I'PYNIOBBIX HCCIIEI0BATEIbCKUX MPOEKTOB, YTO
JacT  oOydaromMMCsS BO3MOXKHOCTH MPHUOOPECTH HABBIKM CaMOCTOSITENIBHOTO — PEIICHHS
TEOPETUYECKON NPOOIEMbI, TeHEPUPOBAHUS U O(POPMIICHHSI COOCTBEHHBIX UJICH, YBOKUTEIHHOTO
OTHONIICHUSI K YYXHM HAeIM, OhOpMJIICHHBIM B paboTax JApYyrux HccienoBaTeNeld, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS Tepel] ayqUTOPHEl, apryMEeHTUPOBAHUS U OTCTAUBAHUSI CBOCH TOUYKU
3pEHUs.

Jliia peanuzanuu paboueil IporpaMMBbl UCIIOJIb3YIOTCS

e [lpumepHO mporpamMmbl IO MaTeMaTuke, onmyOiauMKoBaHHOW B cOopHuUKe «[IpumMepHas
OCHOBHasi 00pa3oBareibHasi MporpaMMa OCHOBHOI'O O0IIEero 00pa3oBaHUs», 0100PEHHOM
peumieHreM  QenepalbHOro  yueOHO-METOIMYECKOro  OoOBbeAMHEHUs 1o  oO0IeMy
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. Ilo3nsk, 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 kimacce — 102 yvaca (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 NpsMbIX B IPOCTPAHCTBE: MEpPECEKaroIMecs, napauieabHble U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
IpOEeKTHpOBaHue, n3oopaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO TPOEKTUPOBAHMSL.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapaiienbHOCTh INIOCKOCTEN: NapajljiebHble IUIOCKOCTH,
CBOICTBa MapaienbHbIX IUI0CcKOCcTeH. [IpocTelime npocTpaHCTBEHHBIE (PUTYpPhI HA IIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSIMbIE IApPAUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 TUNIOCKOCTH, NPOEKIMs (PUIYphI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JABYX IUIOCKocTel. 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 U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas NMPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTH NpusMbl. [lapamnenenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennas teopema Iludaropa. IMupamupma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX I'paHeil
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: pEOpa, TuaroHanu, yrisl. [lnomans 60koBoH
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM IUPAMUIBI, TEOPEMA O ILIOIIAANA YCEYEHHOU IMMPAMMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIbHBIX MHOI'OIPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS MapaJUICNICNUIENd, CUMMETPUS
IIPABWJIBHBIX IIPU3M, CHMMETPHSI IPAaBUIBHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

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



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHOXXEHHME BeKTOopa Ha uwuciao. CBoiicTBa cloxkeHus 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 cucremMa KOOpPIMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
IIOBEPXHOCTh, OOpasyouue MoBepxHocTed. Tema BpallleHMs: 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
ctheps! 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.

KomOunanmuu Ten BpalieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmMcaHHas B LWJIMHID,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON 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 ceyeHUI MHOTOTPAaHHMKOB W TEd BpAIlCHUs: CEUYEHMs] LWIMHJIpa
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

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 mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
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,
3epKajbHasi CHMMETpHUs, IIOBOPOT BOKPYT mpsimoii. [Ipeobpa3zoBanus nogodus. [Ipsmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHET'O OBIIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00YYaIOMIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOro O0IIecTBa, MPEACTAaBIEHUE O MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOILENyp I'pa)JAaHCKOro obiiecTBa (BbIOOPHI, OIPOCHL U JIpyroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATHHBIMA HWHCTUTYTaMH B COOTBETCTBUU C WX (PYHKIHSIMH H
Ha3HA4YCHHEM;

2) IaTPUOTHYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTh POCCUICKOIN Tpa)IaHCKOW HIASHTHYHOCTH, YBaXEHHUS K MPOIUIOMY U
HACTOSIIEMY POCCUHWCKON MAaTEMATHUKH, LEHHOCTHOE OTHOWIEHHWE K JOCTHKEHHUSIM POCCUHUCKUX
MAaTEMaTUKOB M POCCUMCKONM MaT€MAaTUYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JOCTHKEHUW B JAPYTUX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH DPOCCHICKOr0 Hapoja, c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, ITUYECKOTO MOBE/ICHHUSI, CBI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTIKEHUM HAYKU U
JeSTeNbHOCThIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIero;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs ICTETHUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/lay, pEUICHUH, pacCyXICHHH, BOCIPUUMYUBOCTL K MATEMaTHYECKUM acCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

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

6) TpynoBOe BocnuTaHHE:

TOTOBHOCTh K TpPYyAYy, OCO3HAaHWE IIEHHOCTHU TPYJOJIOOHS, MHTEpPEC K pPa3Iu4HbIM chepam
npoecCHOHAEHON JIEeSATEILHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ MPHIOKEHUSMHU, yMEHUe
COBEpIIaTh OCO3HAHHBINM BBIOOP Oymyiiell mpodeccuu W pealn30BBIBaTH COOCTBEHHBIC JKU3HEHHBIE
IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHWI0O W CamMoOOOpa3oBaHUIO Ha
MPOTSDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEHICHUU MPAKTHUYECKUX 3a7ad
MaTeMaTUYeCKOW HalpaBIE€HHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIBTYphl, TOHHMMAHWE  BIHUSHHUS  COIMAIBHO-
9KOHOMHUYECKHX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIMATIBLHOM Cpeibl, 0CO3HAHUE TII00aTEHOTO
XapakTepa HKOJIOTMYECKUX MpoOJieM, OpPHEHTallMs Ha TNPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWHM s
pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOIeH Cpe/ibl, MIIaHUPOBAHUE TTOCTYIIKOB U OIIEHKH WX BO3MOXKHBIX
MOCTIEACTBUIN JJIsI OKPY>KAOIIEN CPEIBI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOILECTBEHHOH MPaKTHKH, MOHMMaHHE MAaTeMaTHYECKOM HayKH Kak cdepbl deroBedecKoi
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYMMOCTHU JUIS Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUE S3BIKOM



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

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS

ba3soBble Jlornyeckue 1eMcTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHI,
OTHOIICHUH MEXAy TOHATUAMH, (OPMYIUPOBATh ONPEICIICHUS MOHATHM, YCTaHAaBIUBATh
CYIISCTBCHHBIH MpPH3HAK KIACCU(PUKAINKA, OCHOBAHHS [JIi OOOOIICHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

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

BBISIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUns B hakTax, JTaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKACHUSAX, MPEAJIararb KPUTEPHUU IS BBIIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieNaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTEIhCTBA MAaTEMaTUYECKUX YTBEPXKICHHH (MpsSMbIE U OT
MIPOTUBHOTO0), BBICTpaNBaTh apryMEHTALIUIO, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh crnoco0 peleHus y4eOHO#l 3ahauu (CpaBHUBATh HECKOJBKO BapHUaHTOB PEIICHMUS,
BBIOMPATh HAOOJIEE TOIXOAIINN C YUETOM CaMOCTOSTENLHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue NeHCTBHA:

UCIONIb30BaTh BOMPOCHl KaK MCCIENOBATENIbCKUI HMHCTPYMEHT TMO3HaHUA, (OPMYyIUPOBATH
BOIPOCHI, (DUKCUPYIOIIUE TMPOTHBOpEUYUEe, NpoOieMy, yCTaHaBIMBAaTb HMCKOMOE U JaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHUE;

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

CaMOCTOATENbHO (OPMYITUPOBaTh OOOOIIEHUST W BBIBOABI IO pe3yjbTaTaM IPOBEIEHHOTO
HAOIIO/IEHNUsI, WCCIIEIOBaHMS, OILIEHWBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3YylbTaTOB, BHIBOJIOB U
0000I1IeHHI;

MMPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEIINOJIOKEHHUS O €0
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 HHTEPIIPETUPOBATH HHPOPMAITUIO PAITUYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYypUpPOBaTh HMH(OpPMAILINIO, MPEACTABIATh €€ B PA3NMUYHBIX (HhopMax, HILTFOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 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 MOJIYYCHHBIN PE3YJIbTaT;

B XOJe OOCYXIEeHMs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYKJAae€MOM TEMBbl, MPOOJIEMBI,
pemaeMoil 3a1ayu, BBICKA3bIBaTh WJEU, HAllEJICHHbIE HAa IOUCK pELIEHUS, COINOCTaBISATh CBOU
CYXKIEHHUS C CYXKIEHUSAMH JPYI'MX Y4YacTHUKOB JAManora, oOHapyKHMBaTh pPAa3IM4YM€ U CXOACTBO
MO3UIINH, B KOPPEKTHOU opme (hopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKECHHUS;

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

PerynsiTuBHbIe yHUBepPCcaJIbHbIE YUeOHbIE 1eliCTBUA

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, SMOLMOHAJbHbII HHTE/JIEKT:

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

NpEeABUAECTh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH PEIICHUH 3a/ayd, BHOCHUTH
KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX, HaWJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yibTaTa IeNd U YCIOBHIM, OOBSICHATH MPUYMHBI JOCTHKCHUS WIIH
HEJOCTHKECHHSI PE3ylbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHAS 1eATEJILHOCTD:

MOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW M WHAMBHAyaIbHOH paboThl mpu
pelieHny y4eOHBIX 3a]ad, MPUHUMATh eJIb COBMECTHOU J1eATEIbHOCTH, TUIAHUPOBATh OPTaHHU3AIIIO0
COBMECTHOM pabOThI, pacripeiesiaTh BUIALI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;

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

INPEAMETHBIE PE3YJIbTATbBI

K xonity 10 kiaacca o0ydarmuiicss HAy4UTCS:

.CBO6021HO OIICpHUpPOBATHL OCHOBHBIMH TIIOHATHUAMU CTCPCOMETPUH IIPU PCHICHUN 3aaa4 U
MMPOBCACHUN MAaTEMATHUICCKHUX paCCY)K}IeHI/II\/’I;

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

e KylacCU(UIUPOBATh B3aMMHOE pPACMOJIOXKEHHE TMPSAMBIX B IMPOCTPAHCTBE, 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;

eCcBOOOJHO  pAacro3HaBaTb OCHOBHBIE BHIbl MHOTOTPAaHHHMKOB (TpH3Ma, MNUpPaMUja,
IPSIMOYTOJIbHBIN NMapajuienenunesn, Kyo);

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

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

® BHIMIOJIHATh MApAJICNIbHOE, IEHTPAIbHOE W OpPTOTOHAIBHOE IPOEKTUpOBaHHE Quryp Ha
TUIOCKOCTD, BBITIOJHSTH U300pakeHHst (PUTYp Ha MIIOCKOCTH;

® CTPOUTH CEYEHUS] MHOTOTPAaHHUKOB Pa3IMYHbIMH METOJAaMH, BBINOIHATH (BBIHOCHBIE) IJIOCKHUE
YEepTEKU U3 PUCYHKOB NPOCTBIX 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 IJIOCKOCTh CUMMETPUU (PUTYPBI;

® CBOOOJTHO ONEpUPOBATh IOHATUSMHU, COOTBETCTBYIOLIMMHU BEKTOpaM M KOOpJIMHATaM B
IIPOCTPAHCTBE;

® BHINOJIHATH JICHCTBHSI HaJl BEKTOpaMH;

epemiaTh 3aJayd  Ha JOKa3aTelbCTBO MAaTeMaTUYECKUX OTHOIIEHWH U  HAaXOXKICHHE
IeOMETPUUECKUX BEIWYHMH, IPUMEHSISI U3BECTHBIE METO/bl MPU PEIIEHUH MaTeMaTHYECKHX
3aJ]a4 MOBBIILIEHHOT'O ¥ BHICOKOTO YPOBHSI CJIOXKHOCTH;

® [I[PUMEHATh IMPOCTEUIINE TNPOrpaMMHBIE CPENCTBA U IJIEKTPOHHO-KOMMYHHUKALlMOHHBIE
CUCTEMBI PU PELIEHUN CTEPEOMETPUUECKUX 3a]ay;

® U3BJIEKaTh, IMPEOOpPa30OBBIBATH M MHTEPIPETUPOBATH HMH(OPMAIUMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (PUTypax, MPeACTaBIEHHYIO Ha YEPTEKAX U PUCYHKAX;

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

eUMETh NPEICTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPHM KaK COCTaBHOM dYacTu
(GbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

K xoniry 11 kiaacca o0ydaromuiicss HAy4UTCS:

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

® OTIEpUPOBATH MOHATUSAMH, CBI3aHHBIMU C TeJIaMU BpAIICHUS: WIUHIPOM, KOHYCcOM, chepoit u
1apom;

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

e KJ1acCU()UIMPOBATh B3aUMHOE PACHOJIOKEHHE CPEPBI U TIIOCKOCTH;

® BBIUUCIIATh BEJIMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB M Te€J BpALIEHHs, OOBEMBI U IIIOLIAIU
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, BIIMCAHHBIN B chepy U onucaHHbIN 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, CTPOUTb CEYEHUs TeJl BPaIllCHUS;

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

¢ cBOOOJIHO ONEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

® BBITIOJIHATH OlEpalMM HaJl BEKTOpaMU;

® 33/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CUCTEME KOOPIHHAT;

e peliaTh FeOMETPUUECKHE 3a7aud Ha BBIYUCIIEHUE YITIOB MEXAY MPSAMBIMU M IUIOCKOCTSIMH,
BBIUYHCJICHUE PACCTOSIHMM OT TOYKU J10 IUIOCKOCTH, B ILIEJIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJIA IIPU PELLICHUH;

¢ 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
MEPIEHIUKYJIIPHO OCH), CEUEHHs] KOHYyca (IapasuieIbHble OCHOBAHUIO U MPOXOAIINE YePE3
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
FE€OMETPUUYECKUX BEJINYUH;

® [I[PUMEHATh INPOTPAaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI IIPU
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
(GbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  IHpakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl 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

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeM Kowrporsmsie  Tpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, O606H.[€Hlfe " 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 [ToBTOpEHME, 0606HICHI:I€ " 17 5
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 TIpaBUIIa U300PAKEHHS
Ha PUCYHKE MJIOCKOCTH,
napauIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

6.09

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

7.09

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

12.09

ITonsTus: nepecexaromumecs
IIJIOCKOCTH, IEPECEKArOIIUECs
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

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS 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

N306paxkenue ceueHni nupaMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT
yepe3 ux péopa. M3obpaxenue
NepPEeCEYEHUS MOTYYEHHBIX
mockocrel. PackpamvBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU

N306paxkenue ceueHni nupamMuibl,
KyOa 1 MpU3Mbl, KOTOPbIE TPOXOJAT
yepes ux péopa. Mzobpaxenue
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

Merton ciie1oB JUIsl IOCTPOSHUS
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.
CozntaHue BBIHOCHBIX UepTexeil U
3aITUCh MAroB MIOCTPOCHUS

[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
3aMKCh IIaroB MOCTPOCHUS

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
CTEpPEOMETPUH

23

24

25

25

26

KonTtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

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

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




JlaHHOM npsiMoi. Jlemma o
MePECCUCHHUH MapalIeIbHBIX
MPSIMBIX IJIOCKOCTHIO

26

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

27

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

28

29

30

31

lenTpanbpHas mpoekuus. YTomi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMH.
VYrois Mexay NpsMbIMU

3agauu Ha J0Ka3aTeNbCTBO U
UCCIJIEJOBAHNE, CBA3aHHBIE C
PacroJIO)KEHUEM NPSIMBIX B
IIPOCTPAHCTBE

IToHATHSA: TapaIENbHOCTD MPAMON
Y TJIOCKOCTH B MPOCTPAHCTBE.
[Ipn3Hak nmapajuIeIbHOCTH NPSAMOU
u miockoctu. CBolicTBa
MapaJUIEIbHOCTH IPSIMOU 1
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,
MMPUMCHCHHUC IJI MOCTPOCHUA
ceueHHi KyOa U rmapajuiesenuIea.
CaoiicTBa napayieenuneaa u
[IPU3MBI

34

35

36

37

[TapanienbHbIe IIIOCKOCTH.
[Ipu3Haky nmapajuieIbHOCTH IBYX
IJIOCKOCTEN

Teopema 0 mapamIenbHOCTH U
€TUHCTBEHHOCTHU IJIOCKOCTH,
IIPOXOJIALLEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN
IIOCKOCTH U CIEACTBUS U3 HEE

CBoiicTBa napayyIenbHbIX
MJIOCKOCTEM: O MapajieIbHOCTH
MMPAMBIX IIEPECCUCHUSA ITPU
IIEPECEYCHU N IBYX MapajlIeiIbHbIX
IJIOCKOCTEN TpEeTher

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 oOpaTHast)
Teopema o TpEX nepHeHUKYIIpax
(mpsimast 1 oOpaTHas)

51

Yron mexay CKpemuBaromuMUC
PSIMBIMU

52

53

ITouck neprneHIuKyIsApHbIX
IPSIMBIX C IOMOILBIO
NEPIEHAUKYIISIPHBIX INIOCKOCTEN

OpTOI‘OHaJ'ILHOC IMTPOCKTUPOBAHUC

54

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

55

[TocTpoenue ceuenuii kyoa,
MPU3MBI, IPABUIIHOM MUPaMUJIBI C
MTOMOILBIO OPTOTOHAIBHOU
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 paccTossHMI OT TOYKH 10
IUIOCKOCTH

CniocoObl OIyCTUTh
NEPHEHANKYIISAPbl: CAMMETPUS,
CABUT TOYKH 10 NapajlIeIbHON
IPSAMO

Casur 1o HenapauieIbHON
MPSAMOM, U3MEHEHUE PACCTOSHUMN

62

KonTtponsnast padora "B3anmuoe
pacrosoKeHue NpsSIMbIX U
MJIOCKOCTEN B mpocTpaHcTBe"

63

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

64

65

[ToBTOpEHME: Yyrom Mexny
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
IIEPECEUCHUS ABYX IIIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThei
IJIOCKOCTH

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

TeopeMa O JuaroHaln

MpAMOYT'OJIBHOT'O IMapaJuICIICTIUIICIa
U CJIEACTBUE 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'PaHHUKAX

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

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

7

78

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

KonTponbnas pabota "Yrisl u
paccrosaHus"

79

Cucremaru3anus 3HaHHUI
"MHOrOorpaHHuK M €ro 3J1eMeHThI"

80

81

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

82

[Ipssmoit napannenenunen,
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 Pa3HocTh BEKTOpPOB 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 Beruncnenue yria mexmy 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 O06o00611eHNe U cHUCTEMAaTU3ALUs 1
3HAHUU

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
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
ypaBHEHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JIuHeiitHbIe HEPAaBEHCTBA, TUHEUHOE 1
MpOrpaMMHUPOBaHUE
JInHEeNnHbIE HEPABEHCTBA, JIMHEMHOE
9 ’ 1
MporpaMMHUpPOBaHUE
10 AHaJIMTUYECKUE METOBI pacuéra yria 1
MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKUE METOBI pacyéra yria 1

MCKAY IMIIOCKOCTAMU B MHOTOT'paHHHKax




@opMyia pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxosxnienne paccTostHui OT TOUKH 10
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKH 710
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC

15 KonTponbHas padora Nel. AHanuTHdeckast
TeOMETpHS

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METOJI CJIE0B
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IUIOCKOCTEH

19 [TapannenbHbIe MPSIMbBIC U TITIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBbIE U TIFIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnenaukynspHble TPSIMbIE U

99 TJIOCKOCTH: CTaHapTHBIC Mapbl
MePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB

93 [lepnengukynsipHbIe TPSIMBIE U

IIIOCKOCTH: TE€OpEMA O TPEX




MEPIEHIUKYIISIPAX

24

25

26

[leprnieniuKynspHBIE MIPSIMbIE U
IIJIOCKOCTH: BBIYUCIICHUS JIJIUH B
MHOT'OTpaHHUKAX

[ToBTOpEHUE: MIIOIA 1 MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIAACH, COOOpaKEeHUS
noxoous

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TJIONIAJICH, COOOpasKeHUS
noxoous

27

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(hOpMYyIIBI IS TUTOIIACH, COOOpaKEHUS
noxoous

28

29

30

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUTOIIAHM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHSI TOA00MS

[Inomanu ceyeHnii MHOTOrpaHHUKOB:
IJIOIIA M TOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US
KonTponbnas pabota Ne2. [ToBTopenue:

MHOT'OTpaHHUKH, CCHCHUS
MHOT'OT'PpaHHUKOB

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaienenunena

32

33

3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM TMPSIMOYTOJIBHOTO




napajijiejacnuicaa

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuiesienumneaa

35 O06BEM TPSIMOI TPU3MBI

36 CrepeoMeTpHUyeCcKre 3a7a9u, CBI3aHHBIC C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannblie 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI
Brruncnenne 00bEMOB TeIT ¢ TTIOMOIIIBIO

38 onpeaenéHHoro uurerpaina. O0bém
HAKJIOHHOU MPU3MBI
Brruncnenne 00bEMOB TeIT ¢ TTIOMOIIIBIO

39 omnpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

42 CrepeoMeTpHUeCKre 3a7]a9H, CBI3aHHBIC C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OObEMBI




Ten", CBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

[Ipumenenune 00bEMOB. BeruncieHue

46 pacCTOSIHUS JI0 IIIOCKOCTH

47 Kontponbnas padora Ne 3.006ém
MHOTOIpaHHuKa"
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MTOBEPXHOCTHU

49 Munuaap. [IpsAMoit KpyroBou UIMHAP.
[1nomane MOBEpXHOCTH HUIUHIAPA

50 Konunyeckast noBepxHOCTh, 00pa3yroriye
KOHMYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

59 Yceu€nnelit konyc. M3o00paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MMOBEPXHOCTU KOHYCa

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

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTelIbCTBO U BHIYUCIICHHE,
MMOCTPOECHUEM CEUEHUH HUIUHAPA, KOHYyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C

MUJIMHAPOM




58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

60

Cdepa u map

[epecedenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. Bu1 1 n300paskeHue mapa

61

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

62

63

VYpasaenne chepsl. [Ltomans chepsr u eé
yacTeu

CummMmetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO Y BBIYUCIICHUE,
CBsI3aHHBIC CO chepoli U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH,
BBIYHCIIEHUS B OKPY)KHOCTH, CTaHIAPTHBIE
noaoous

Pazauunsie KOMGI/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OIr'paHHUKOB

69

3amaun o Teme "Terna u MOBEPXHOCTH




BpauieHus"

70

71

3agaum o Teme "Tena 1 MOBEpXHOCTH
BparuieHus"

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro quJInHApa

73

74

Brruuciienne 00EMOB Tell C TOMOIIBIO
onpenenéHHoro uaTerpaina. OobéM KoHyca

ITmowmaau OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

76

77

78

79

CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJIOIAM TTOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o06wEma mpu mogo0uu.




CrepeoMeTpuuecKue 3ajjauu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAIeH
MOBEPXHOCTEH

80

81

82

Konrponsnas padora "[1nomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOWCTBA JBUKCHUI

Bupl aBrKeHU: MapauieabHbIH IEPEeHOC,
LIEHTpaIbHasi CHMMETPHS, 3epKaIbHAs
CUMMETpPHUS, TOBOPOT BOKPYT MPSAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIGCKI/Ie 3ala41 Ha IIPUMCHCHUC
JABMKCHU S

KonTtponbHas pabota "BekTops! B
npocTpaHcTae”

86

O6o6matonee nopropenue 11 nonsruii u
MeToJ10B Kypca reometpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHUM:
"TTapannenbHOCTh NPSAMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o0maroiiee moBTopeHue 11 moHITHIT 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
CUCTEMaTu3alys 3HaHui: "BekTopsl B
npocrpaHncTae”

88

O6o61matomiee nopropenue 11 nonstuii u
MeToA0B Kypca reomerpun 10—11 knaccos,




cUCTEeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMaru3zanus 3HaHui: "O0bem
MHOrorpaHHuka"

90

91

92

93

O6o6maromiee moBropeHue 11 moHsTuii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucteMaTtuzanus 3Hanuii: "O0bem
MHOrorpaHHuka"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremMaru3anug 3Hanuii: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
O6o06maromee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3alys 3Hanuii: "Ilmomann

MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAsA pa60Ta

94

95

Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTH3aIus 3HAHUH

96

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKHU U €€ pojib B PAa3BUTHH COBPEMEHHBIX




WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

98

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

99

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEpPEOMETPUU KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEpPEOMETPUU KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




Onucanue y4eOHO-MeTOAUYECKOTO U
MaTepHAJIbHO-TEXHHYECKOro o0ecneuyeHusi 00pa3oBaTeJIbHOIO Mpomecca

Cnucox tumepamypul 07151 00YHAOUWUXCS
I)Meroauveckas auTeparypa s noarotopku k 'MA
1. Anre6Gpa u Havana aHanu3a ydeOHuk mis 10-11 xmaccoB 001eoOpa3oBaTeNbHBIX YUPEKICHHA.
I.A.AmumoB, HO.M.Komsarun, 1O.B.CumopoB, M.B.Tkauea, H.E.Demopoa, M.U.I11aGyHuH.
2017r.
2.Y4aeOHuk. Anrebpa 9 knacc mjis ydamuxcsi o0meo0pa3oBaTebHbIX YIPESKICHUW U JJIS IIKOJ C
yrayOoneHHbIM — u3ydeHueM  Matematrukd. FO.H.Maxkaperue, H.I' .Munmok, K.HM.Hemxos,
HN.E.®DeokTucroB - M. «Muemo3unay, 2013r.
3. I'eomerpust, 10-11: YueOnuk ans o6meod. Yupexaenuii ba3zoBsiii 1 mpoduibHbIA ypoBeHb / JI.
C. Aranacsn, B. @. byry3os, C. b. Ilo3nsk, JI. C. Kucenesa - M.: [IpocBemenue, 2021
4. TpeHupoBoYHbIC MaTepuasl s moarotoBku k EI'D u T'MA (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-TCOPETHICCKOTO U METOIHUICCKOTO
KypHaua JJis yYuTelen-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 tectsl. 9,10, knacesl. FO.I1. Jynaunsa. M. Ipocsemenue. 2015
3.Anrebpa. Kontponbnsie padotsl. 9,10, knaccsl. FO.I1. Ayaaune. M. [Ipocsemenue. 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.I11aGyHuH.
2017r.

2. Anrebpa n matematnueckuid aHanus 10-11 xn. YyeOHoe nmocoOue Asisi HIKOJIBHUKOB U KJIACCOB C
yrinyOneHHbIM  u3ydyeHuem Matematukud. H.S. Bunenkun, O.C. HBameB — Mycatos,
C.N.1IIBaptOypa M.Muemo3una. 2012r..

3. Teomerpus, 10-11: YueOuuk ans o6meod. Yupexaenuii bazoselil u npodunbHbiid ypoBeHs / JI.
C. Artanacss, B. ®@. byry3os, C. b. Ilo3nsk, JI. C. Kucenesa - M.: IIpocsemenne, 2015r.
4.Ilocobue mo mMaremMaTuke AJs MOCTYMAONMX B BbIciIee yueOHoe 3aBeneHne M.M. Ckanasu.- M.
[Ipocsemenue. 2014r.

Yuebno-naecnaonvie nocobus

e IloprpeTsl nucarenen

e JlmumocTpannu n pazgaTodHbIi MaTepual 1o matemaTtuke Ui 10 kiacca.
Lugposvie obpazosamenvHvle pecypcol.
MGTOHHLIGCIG}}I KOIIMJIKA - MaTeM&lTHI\'a
www.uroki.net/docmat.htm - 6ecruraTHast METOMYECKAast IOMOIIL YIUTEISIM MaTEMaTHKH
http://mat.1september.ru - razera «MaremaTuka» M3narenbckoro noma «IlepBoe ceHTIOPs»
http://www.fipi.ru- OTkpsIThIii 6aHk 3aganuii EI'D
http://sdamgia.ru — Caam EI'D u OI'D
http://www.mccme.ru - MoCKOBCKHH IIEHTP HEMPEPHIBHOIO MAaTEMAaTHYECKOTO 00pa30BaHUS
http://www.allmath.ru - Allmath.ru - Bcst MaTeMaTHka B OTHOM MeCTe
http://www.exponenta.ru - Exponenta.ru: o0pa3oBaTeIbHBIH MAaTEeMaTHICCKUIH 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'eomeTprdeckmii mopran

http://graphfunk.narod.ru - I'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-TTIOMCKOBAs CHCTEMA
http://tasks.ceemat.ru - 3agauHuK A1 TOATOTOBKM K OJIMMITMAIAM 10 MATEMATUKE
http://www.math-on-line.com - 3aHuMareiapbHas MaTeMaTHKa - IIKOJbHHUKAM (OJIMMITHAJIbI, MIPHI,
KOHKYPCBI I10 MaTEMATHKE)

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

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

http://www.mathtest.ru - MaTemaTiuka B IMOMOIIIb IIKOJBHUKY U CTYJICHTY (TECTHI IO MAaTEMaTHUKE
online)

http://www.zaba.ru - MareMaTU4eCKHUE OMUMITUAIBI U OJTUMITHALHBIE 3a0a49l
http://www.kenguru.sp.ru - MexayHapoaHblii MaTeMaTHYeCKuii KOHKypC «KeHrypy»
http://methmath.chat.ru - Meroauka npemnojjaBaHusi MaTeMaTHKH

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

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

http://www.problems.ru/ - ba3a gaHHBIX 3a/a4 IO BCEM TeMaM IIKOJIbHON MaTeMaTuku. COAep KUT
3a]1aui Pa3IHYHBIX PYOPUK U CTEIIEHEH CII0KHOCTH C PEIICHHEM.

http://www.som.fsio.ru/ -  CereBoe oObeauHenue wmeroauctoB. Comep UT B pasjene
«MaTeMaTHKay CTaThbH, METOJAMYCCKHE Pa3pabOTKH YPOKOB, CIICHAPUHU MPA3THHUKOB, BHEKIACCHBIC
MEPOTIPUSTHSL.
IIpubopwl u 0bopydosanue.

1.CTeHapl IS MOCTOSIHHBIX U BPEMEHHBIX dKCITO3UITHIA,

2.KoMIUIeKT TeXHHUECKUX U HH)OPMAIIMOHHO-KOMMYHHKATUBHBIX CPEICTB O0yUCHHS:

ammaparypa Jiisl 3auceil ¥ BOCIPOU3BEICHHS ayIH0- U BHICOUH(OPMAIIMH; KOMIIBIOTEP;
MYJIbTHMEMA TMPOEKTOP; KOJUICKIMS MeIua pPecypcoB, B TOM YHUCIE DJICKTPOHHBIC y4eOHUKH,
AJIEKTPOHHBIE MPUIIOKEHHS K yUeOHHKaM, 00yJaroIne MporpaMmbl;

BX0J B MIHTEpHET;

3.KoMImIekTsl MEYaTHBIX JAEMOHCTPAIMOHHBIX MMOCOOWH (TaOMHUIIBI, MOPTPETHI BBIIAIOIIMXCS
YUEHBIX)

4.KoMIieKkT S5KpaHHO-3BYKOBBIX TOCOOMI U CIIali10B;

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

6.KaproTeka ¢ 3amaHusIMH Il WHIAMBHIYaJTbHOTO OOYUEHHS, OpPTraHU3aI[MH CaMOCTOSTEIBHBIX
paboT 00yJaromuXCsl, TPOBEICHUSI KOHTPOJIBHBIX pa
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