Ynpasiienue 06pazoBanusi AXMHHHCTPAIHH FOPOAA ExatepunGypra

PACCMOTPEHO

Cexperapp nemcosera

v [3
borarura I'.A.

ITpukas Ne38
or «30» aBrycra 2023 r.

MAOY COII Ne 142

COI''TACOBAHO YTBEPXIEHO
PyxoBonurens Hupexrtop
MeTonuyeckoro cosera / 2/// A
\\\ ~ \ wl L o
Qx\\“\ )5 \\ O60xuna H.C.
Hal}}ma 0.A Tpukas Ne192-0
ITpukas Ne38 - ot «31» aprycra 2023 r.

otT «30» aBrycra 2023 r.

PABOYAS TPOI'PAMMA

(ID 1464041)

y4eOHoro kypca «I'eomerpusi. Bazosblii yposenb»

st obyyaromuxcst 10-11 xnaccos

ExartepunGypr 2023



HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOro ypOBHS st
obyuarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepasbHOTO
rOCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CPEIHETO 00Imero oopa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHMIO, W TPAAUIUNA POCCHICKOTO OOpa3oBaHMS.
Peanuzanus nporpamMMbl 0oO6ecrieunBacT OBIAJCHUE KITIOUEBBIMU KOMITETCHIIUSIMH,
COCTABJISIIONITUMU  OCHOBY JUIsI CaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHWS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYaIOIUXCSl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEOHEro OoOIero
oOpa3zoBaHusi OOYCJIOBJIEHa MPAKTHYECKOM 3HAYUMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS F€OMETPUHM B HAIPaBICHUU JUYHOCTHOTO
pa3Butusi oOyvaromuxcs, (GOopMUpPOBaHUA (YHKIMOHAIBHOM MaTeMaTHUECKON
IPAaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBIX JUCUUIUIMH. Pa3BuTne y o0yvaromumxcs
MPaBUJIBHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKACHUH T€OMETPUYECKUX
a0CTpaKIMii, COOTHOUIEHWH pEATbHOTO W HJEAIBHOIO, XapaKTepe OTPAKECHUS
MaTeMaTUYECKON HAYKOU SIBJIEHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK M POJIM MAaTEMAaTUYECKOIO MOJAEIIMPOBAHUS B HAYYHOM [TO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS yUalUXCsl, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX JIs aJalnTalid B COBPEMEHHOM
of1iecTse.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOuiero o00pa3oBaHUs, TaK Kak 00ECIeYMBAET BO3MOXHOCTh M3yYEHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBIE€HHOCTH, TAaK U TYMAHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (QOopMUpPYEMOe MpPU H3YYEHUU OO0YYaroIUMHUCS
HNOHSATUHHBIX OCHOB F'€OMETPUH U MOCTPOCHUH LIETIOYKU JTIOTUYECKUX YTBEPKICHUN
B XOJ€ pEIIECHUs TI'E€OMETPUYECKHUX 3a]ady, YMEHUE BBLABUIaTb U ONPOBEPraTh
TMIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPH PELIEHWH 3a/ad €CTECTBEHHO-
HAy4YHOT'O LIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacTsIX AesTenbHOCTH 4YenoBeka. OpueHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLUMAIbHOrO ObITHS, (opma
OTPAXKEHUSI OKPYKAIOIIEr0 MHUpPa, YCIOBHE YCIIEIIHOIO IMO3HAHMS M aKTUBHOIO
npeoOpazoBaHusl 1EHCTBUTENBHOCTH. OniepupoOBaHre MPOCTPAHCTBEHHBIMU



oOpa3amMu 00bEeTUHSET pa3HbIe BUAbI YUEOHOM U TPYIOBOM NESATEIbHOCTH, SIBISETCS
OIHUM H3 TPO(PECCHOHATLHO Ba)XXHBIX KadyecTB, MOITOMY aKTyallbHa 3ajada
dbopmupoBaHug y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBIIUICHUS — Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS] — CYIIECTBEHHOT0 KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKOW ACSITEILHOCTU M0 MHOTUM HAIPABIICHUSM.

Llenp ocBoeHus mporpamMmbl ydeOHOTO Kypca «['eomerpus» Ha 06azoBOM
ypoBHE oOydeHuss — 00meoOpazoBaTebHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaronuxcs uepe3 00ecrneueHue BO3MOKHOCTH MPUOOPETEHUSI U UCTIOIb30BaHUS
CUCTEMAaTUYECKUX TEOMETPUUYECKUX 3HAHUM MW  JCHUCTBUHM, creuu(uuHbIX
r€OMETPUH, BO3MOXXHOCTH  YCIHEIIHOTO MPOJOJDKEHHS  00pa3oBaHUS IO
CHEIHATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCTIOIB30BAaHUEM T€OMETPHUH.

[IporpaMmMa 1o reomerpuu Ha 0a30BOM YpOBHE MpeAHAa3HA4Y€Ha s
00y4aromuXxcsi CpEeAHEN IIKOJbI, HE UCTIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYAHCHUN
Ha YpOBHE OCHOBHOro 001Iero oOpazoBaHus. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MATEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
CHeU(pUKON TeOMETpUN U HEOOXOJUMBIE ISl )KMU3HU B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, 0HM NIMEIOT BO3MOXKXHOCTh U3yUUTh T€OMETPUIO OoJiee TITy00KO, eCiu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKUX 3HAHHUSIX B
po(heCCUOHATILHON AESITEIbHOCTH.

JlocTmxeHre LeaM OCBOCHHSI MporpaMMmbl OOECHEYMBAETCA pEIIeHUEM
COOTBETCTBYIOIIMX 3ajad. [IpHopUTEeTHBIMHM 3ajjauaMu OCBOEHHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax siBISIOTCS:

e (opMHpOBaHHE MpPEACTAaBICHUS O TEOMETPUU Kak 4YacTH MHUPOBOH

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHHE MTPEICTABICHHS O MHOTOTPAaHHUKAX U TeJlaX BpallleHUs KaK
0 BaXHEWIINX MaTeMaTHYECKHX MOJENSIX, MO3BOJSIONUINX OMUCHIBATh U
U3y4daTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YyMEHHs pacrlo3HaBaTh Ha YEpPTEkKax, MOJCTIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIaMU PEILECHHUs 3a/1ay Ha MMOCTPOCHMSI Ha M300pameHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHSATHSMH O
MHOTOTpaHHHUKAX W TeJlaX BPAICHHUS U UX OCHOBHBIMH CBOWCTBAMU;

e OBJAJEHUE  QITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIIOB  3aj]ay;
dbopMUpOBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JOKa3aTelbHbIC
pacCyXJeHHS B XOJE pEIICHUS CTEPEOMETPUYECKHX 3a7ad W 3a1ad C
MPAKTHYECKUM COJICP)KaHUEM;



e Pa3BUTHUE UHTEIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJarommxcs,
MO3HABATEJIbHON aKTUBHOCTHU, UCCIIEIOBATEIBCKUX YMEHUHN, KPUTHUHOCTHU
MBIIILJICHUS;

e (opmupoBanue PyHKIMOHAIBHONW IPAMOTHOCTH, PEJIEBAHTHON r€OMETPUH:
yMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUNA, 0OBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KXU3HCHHBIX CUTYAIUAX U MPH U3yYECHUU
Ipyrux  y4eOHBIX  TPEIMETOB,  TMPOSIBICHUS  3aBHUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIHPOBATh WX HA SI3bIKE TEOMETPUU U CO3aBaTh
r€OMETPUYECKUE MOJICIN, MPUMEHSITh OCBOEHHBIM T'€OMETpUUYECKUN
anmapaT  JJi1  pEIIeHHs  MPaKTUKO-OPHUEHTUPOBAHHBIX  3aj]ad,
UHTEPIIPETUPOBATH U OLICHUBATDH MOyUYEHHBIE PE3YIbTATHI.

OTIMYUTENTHFHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEpEOMETPHUH B HaYaJle €ro U3yUeHUs 3a1a4, PEeIIacMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHUS, U OMNpeneiaCHHBIM 00pa3oM OpraHW30BaHHAs paboTa HaJ HUMH, UYTO
CHOCOOCTBYIOT pa3BUTHUIO JIOTHUECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIUPYET NMPOTEKAHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JAJIbHEHUILIEMY
M3YYCHHIO MPEAMETA.

[Ipenmourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOydYeHUSs, TO
€CThb TEOPETUUYECKHUE 3HAHMSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JESITEIbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4almxcs B Kypce cTepeoMeTpUH IPOBOAUTCS 3a CUET pElIeHUs 3a]1a4 Ha CO3/JaHue
MPOCTPAHCTBEHHBIX 00pa30B W 3a/Jady Ha OIMEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Coszmanue oOpa3a TMPOBOAUTCA C OMNOPOHM HAa HAIISIAHOCTh, a
OlepUpOBaHUE 00Pa30M — B YCIOBUSX OTBJICUEHUS OT HATJISAHOCTH, MBICIEHHOTO
MU3MEHEHUS €r0 UCXOJHOTO COJEPKaHusI.

OcHoBHBIC cojaepx)aTenbHble JMHNA Kypca «I'eomerpum» B 10-11 kmaccax:
«MuororpanHukny, «[IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BexTopbl 1 KOOpAUHATHI B MPOCTpaHCTBEY. DopMupoBaHUE JTOTHYECKUX YMEHUMN
pacripenensercs He TOJIbKO IO COJIeP KaTeIbHBIM JIMHUSIM, HO U TI0 TOJIaM O0y4eHHUS
Ha YPOBHE CPEJHETO O0IIero 00pa3oBaHMUsI.

ConepxaHnne 00pa3oBaHUS, COOTBETCTBYIOILEE MPEAMETHBIM pe3yJIbTaTaMm
OCBOEHHUsI paboyeil mporpaMMbl, pacrpeaenéHHbIM IO TrojaaM OO0y4YeHus,
CTPYKTYpUPOBAaHO TakuM 00pa3oMm, UTOOBI OBIAJCHHE TE€OMETPUUYCCKIUMHU
MOHATUSMU W HABBIKAMU OCYIIECTBISUIOCH TIOCIEA0BATEIHHO U TIOCTYNATEIbHO, C
coOJI0/IeHeM TIPUHITUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIFOYAIUCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN 00y4aroIUXCs, paciiupsis U
yrayOnsist e€, o0pa3ysl IpOYHblE MHOYKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha u3ydenne reomerpun otBoautcsa 2 yaca B Heaento B 10 kiacce u 1 yac B
Hegeno B 11 kimacce, Bcero 3a fiBa roga oOydeHus - 102 yaeOHbIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATUSI ~ CcTepeoMeTpuu. Touka, mpsiMas, TUIOCKOCTh,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTHYECKOM TOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIIECICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOIIHECS,
napajuielibHble M CKpeluBaromuecs npsmble. llapamienbHOCTh NOPSIMBIX H
IUIOCKOCTEAW B TMPOCTPAHCTBE: MapajulebHbIE TMPSAMBIE B MOPOCTPAHCTBE;
MAPAIUICTBHOCTh TPEX MPSIMBIX; MAPALICTBHOCTh MPSIMOM U TIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YrOJl MEXAYy IMpAMBIMA B MPOCTPAHCTBE.
[TapaiienbHOCTB INIOCKOCTEN: MapajulesIbHbIE IIIIOCKOCTH; CBOMCTBA NTapaJlJICIIbHBIX
iockocte. [IpocTeityie mpocTpaHCTBEHHBIE (DUTYpPHI Ha MIOCKOCTHU: TETPadp,
KyO, mapasuiesienuIe]; MOCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD NPSIMOM U IUIOCKOCTU: NEPIICHAUKYJISIPHBIEC MPSIMBIC B
MPOCTPAHCTBE, MpPAMBIE TNapaIEIbHbICE W TMEPNEHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNECHANKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpEMa O MPSIMOMU
MEPIIECHANKYJIAPHON IIOCKOCTH. YTJIIbI B IIPOCTPAHCTBE: YroJl MEXAY IPSAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOIO  yIJia.
[lepnieHaUKYNSp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TUIOCKOCTH, MPOEKITUs (GUTYPHI HA TIIIOCKOCTh. [lepreHIuKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
NEPIICHANKYJIIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; Pa3BEPTKAa MHOrOrpaHHuka. [Ilpusma: n-yrospHas
MpU3Ma; TPaHW U OCHOBAHUS TPU3MBI, TIpsIMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAs ITOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajyjieJienune]; U ero cpoiicTtBa. llupamupa: N-yroibHasg nupamuaa, TpaHu U
OCHOBAHUE MUPAMUIBI; OOKOBas U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas mnupamMuja. OJEMEHThl MNpu3Mbl U nupaMuibl. [IpaBuiibHbIE
MHOTOTPAaHHHMKH: MOHATUE IPABUIBHOIO MHOTOTPAHHUKA; MPABUJIbHAS MpPHU3Ma U
NpaBWiIbHAS TNHPAMUJA; TPaBWIbHAS TPEYroJibHAg NHUpaMUIa W TPABUILHBIN
Terpa’ap; KkyO. IlpencraBieHue o MNpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaeka’ap v ukocadap. CeueHus Mpru3Mbl U MUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHTEJIBHO TOYKH, IPSMOM,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHH B MUPAMUIAX, NApAIUICIEIUIIEIAX, IPABUIbHBIX
MHOTOTPaHHHKAX.



Borunicnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHalv, YIJIblL.

[Inomanps GOKOBON MOBEPXHOCTH M IOJHOM MOBEPXHOCTH MPSMOI NMPU3MBI,
IUIOIIAIb OCHOBAHMIL, TEOpeMa 0 OOKOBOI OBEPXHOCTH MPsIMOU 1pu3Mbl. [ Liomans
OOKOBOIl TMOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOW MUPAMUJIBI, TEOpeEMa O
iomaan yceu€Hnon nupaMupl. [lonstre 00 00béme. O0BbEM UpamMuabl, IPU3MBI.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

11 KJIACC

Tesia Bpalenus

[nnuHaapuyeckas ITOBEPXHOCTb, oOpa3yromue HUJIMHIPUYECKON
NOBEPXHOCTH, OCh LMJIMHAPUYECKON MNOBEpXHOCTU. [lMmuHAp: OCHOBaHHS W
OOKOBasi TMOBEPXHOCTh, OOpa3ylnas M OCh; IUIOHAAL OOKOBOM M IOJHOM
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolMe KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXHOCTU. KOHyC: OCHOBaHUWE U BepIiliMHA, 00pa3yrolast
U OCb; TIJIOIIA/Ib OOKOBOM M MOJIHOM TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolne
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: 1HeHTp, paauyc, ITUAMETP; IUIONMIA[b MOBEPXHOCTH CREpHI.
B3anmHoe pacnonoxxeHue cepbl U MIOCKOCTH; KacaTelabHas IJIOCKOCTh K cdepe;
IJI0IAIb CEephI.

N300paskeHne Ten BpallleHus Ha TI0cKocTh. Pa3BépTKa munuHapa u KoHyca.

KomMOunaruu ten BpaiieHrus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAaHHBIN
okoJ10 cpepsl; cepa, BMUCaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHMUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Te. Teopema 006 00BEME
NPsIMOYTOJILHOTO Tapajuienenunena u ciaeAcTBus u3 He€. OO0bEM UUIUHIpA,
koHyca. O0BEM 11apa u wiomaas chepol.

[logoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY TUIOHIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TE.

Ceuenus mwmHaApa (apajuieIbHO U MEPIICHANKYIISIPHO OCH), CEUCHHS KOHYCa
(mapajyuieTbHOE OCHOBAHMIO U TIPOXOSIIEe Yepe3 BEPIINHY), CCUCHUS 1apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctu U B mpocTpancTBe. CloKeHUE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapamienenunena. Pemenue 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUM C BekropaMu. [IpsMoyrosnbHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopamnatel BekTopa. lIpocreitmme 3agaun B
KOOpAWHATaX. YTOoJ Mexay BekTopamu. CKalsipHOE MPOU3BEIAECHUE BEKTOPOB.



Brranciienne yriaoB Mexy NPSIMBIMU M IUIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPU PEIIEHUN T€OMETPUYECKUX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOrpaMMbl y4yeOHOro TMpeaMeTa
«MareMaTnka» XxapaKTepU3yrTCs:

I'paxnanckoe BocniuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOTO 4YJI€EHA pPOCCHICKOrO0 O0OIecTBa, TNPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUA,
npolLeayp TpaxkIaHCKOro obimiecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTAaMHU B COOTBETCTBUM C HX
GYHKIUSMH 1 HA3HAYCHHUEM.

IlaTpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UICHTUYHOCTH, YBAKCHUS K
IIPOLUIOMY M HACTOSIIEMY POCCUMCKOW MAaTE€MAaTUKU, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOW IIKOJIbI,
K HMCIOJIb30BAHUIO ATHUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO TIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTBIO
Y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMUBOrO OyIyIIero.

JcTeTH4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKIIOYas 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 33]]a4, PEIICHU, pACCYKIECHHI; BOCTIPUUMYUBOCTHIO
K MaT€MaTUYE€CKUM acCIlI€KTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTHIO yMEHHS TPUMEHATh MaTEMaTU4YeCKUe 3HAHUS B
MHTEpecax 30pOBOro U 0€30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOLICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOEC INMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U
OTJIbIXa, peryJisipHas u3ndeckas akTUBHOCTH); (PU3UYECKOT0 COBEPIIICHCTBOBAHMS,
[IPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON JESITENBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYAOJIOOUS, MHTEPECOM K
pasnuuHbiM  chepaMm  TPOPECCHOHAIBHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaThb OCO3HAHHBIA BBHIOOP
Oynymied npodeccu U peaiu30BbIBaTh COOCTBEHHBIE >KMW3HEHHBIC IJIaHbL;
TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTEMaTHYECKOMY OOpa30BaHUIO U



caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUHU IIPAKTHICCKUX 3a]]a4 MaTEeMaTHUCCKOW HAITPaBJICHHOCTH.

JKO0JIOrHIeCcKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO JKOJOTHYCCKOH KYJIBTYPhI, IMOHUMAHUEM BJIUSHUS
COIMAIBHO-PKOHOMHYECKUX IPOIIECCOB Ha COCTOSHHE IMPHPOIHOW M COIMAIBHON
Cpembl, OCO3HAaHHWEM TJIOOAIBHOTO XapakTepa JKOJOTHYECKUX  MPOoOIIeM;
OpHEHTalliel Ha TPUMEHEHHE MAaTEeMAaTHYCCKUX 3HAHWUU I PEIICHHs 3a7ad B
00J1aCTH OKPYIKAFOIICH CpeIbl, INIAHUPOBAHUS TIOCTYIIKOB M OIEHKH UX BO3MOKHBIX
IIOCJICJICTBUM JUISI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMS

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKM W  OONISCTBEHHOW TMPAaKTHUKWA, TMOHUMAaHHEM
MaTeMaTHYECKOW HayKH Kak c(epbl YeIOBEUECKON eATCIIbHOCTH, ATAIlloB €&
Pa3BUTHUS M 3HAYMMOCTH JUIS PA3BUTHS LMBUJIX3AIMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTYpOM KaK CpEJICTBOM IIO3HAHHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYI0 M HCCIIECIOBATEIBCKYIO ICATEIHLHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTpaMMbl YUEOHOTO IMpeaMeTa
«MareMaTHKay XapaKTePU3YIOTCS OBJIaJICHUECM YHHBEPCaIbHBIMU
NO3HAGAMENbHBIMU  OClUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUAMU, YHUBEPCANbHBIMU PecYIAMUSHBIMU 0eUCBUIMU.

1)  Vuueepcanvuvie  nosnaseamenvuvlie  Oelicmeus,  0becnewusaom
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00yuaowuxcsa (oceoenue
Memoo08  NO3HAHUSL — OKpYJcarowe2o  Mupd;,  NpUMeHeHue  JI0SUHEeCKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble joruueckue AecTBUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHUCCKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIy IOHATUAMU; (HOPMYIUPOBATH
ONpE/CIICHUS]  TOHATHHA, YCTAaHABJIWBATh CYIIECTBEHHBIA  IMPU3HAK
Kiaccu(ukay, OCHOBAaHMS JJIsi OOOOIIEHWS W CpPaBHEHHS, KPHUTEPUU
IPOBOJIMMOI'0 aHAJIN3a;

e BOCIPHUHHMATh, (OPMYJIUPOBATH W  IPEOOPA30OBBIBATH  CYXKICHHS:
YTBEPIUTEIIbHBIC W OTPUIATEIbHBIC, CAWHWYHBIC, YacTHbIC W OOIIHE,
YCIIOBHBIC;

e BBIBIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurs B (akTax, JaHHBIX, HAOJIIOJCHUSAX M YTBEPKICHUSX;
npeaiaraTh KpUTEPUH JIsl BEISIBIICHUS 3aKOHOMEPHOCTEH ¥ TPOTUBOPEYHIA;



e JIeJaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TPOBOJUTH CaMOCTOSITEIIBHO JIOKa3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
NPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpATH CHOCOO pelieHus ydeOHOM 3amaud (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpATh HaAWMOOJEE TMOAXOMANUNH ¢ yIETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebckue qeCTBUS:

e HCIIOJH30BAaTh BOIMPOCH KaK HCCIEAOBATEILCKUN HHCTPYMEHT MO3HAHUS;
(bopMynaMpoBaTh BONPOCHI, (UKCUPYIOLIME MNPOTUBOpEUnE, MpodIeMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOEe, (OpPMHpPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTUYECKOTO
o0BeKTa, SBJICHHS, TPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SBJICHUSIMH, MPOIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIICHUSI M BBIBOJIBI MO pe3yiibTaTam
MPOBENEHHOTO HAOIIOICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIEHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IpoIecca, a TaK)KE BBIIIBUTATH
MIPEIOJI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmei:

e BBIABISATH AePUIMTHI HH(OPMAITUH, TaHHBIX, HEOOXOAMUMBIX JJI1 OTBETA Ha
BOIIPOC U JIUIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HUCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH WH(POPMAIIHIO
pPa3TUYHBIX BUOB U (POPM MIPEICTABICHHUS,

e CTPYKTYpUPOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B Pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

e OIICHUBATH HaA&KHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhuseepcanvnvie KOMMYHUKAMUGHble  Oelicmeéus, 0Oecnedusarom

cPopMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:

e BOCIPUHUMATH U POPMYIIUPOBATH CYXKICHUS B COOTBETCTBHUH C YCIOBUSIMU
U [IeJIIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3a/1a4uv, KOMMEHTHUPOBATh MOJyUYEHHBIN Pe3yJIbTaT;

B X0J1€ 00CYKJI€HUs 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOU TEMBI,
po6JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXKACHHUS C CYXICHUSMU JPYrux
YYaCTHUKOB JUanora, oOHapy»KMBaTh pa3inuuMe U CXOJICTBO IMO3UIIMH; B
KOppEKTHOU popMme hopMyIMpOoBaTh pa3HOTIIIACHs, CBOM BO3PAKECHUS;
NPEACTABIATh  PE3yJbTaThl  PEHIEHWs  3aJadd,  SKCIEPHUMEHTA,
UCCIICZIOBAHUS, TPOEKTA; CAMOCTOATEIHHO BRIOMPATh (POpMAT BBHICTYTIIICHHS
C Y4€TOM 3aja4 MPe3eHTalUd U OCOOEHHOCTEH ayJUTOpHUH.

CorpyaHu4ecTBo:

IIOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAaHIHON W NHMBHIyaJIbHON
paboThl MpU pElIEHUU YYEOHBIX 3a7ad; NPUHUMATh LIE€JIb COBMECTHOM
NEeATEIbHOCTH, IUIAHUPOBaTh  OPraHU3ALMI0 COBMECTHOM  padoThl,
pacnpenensaTb BUAbI padOT, TOTroBapuUBaThcs, OOCYXAaTh Ipolecc HU
pe3ynbTaT paboThl; 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNNOBbIX (opMax paboThl (00CYykAEHUS, 0OOMEH MHEHUN,
«MO3TOBBIE WITYPMBD» U HWHBIE); BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJAMHUPOBATH CBOU ACHCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh
KauecTBO CBOEro0 BKJIaJa B OOUMH TPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvhvle pecynamugnsle oeticmausi, 0becneuusarom Gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM MUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4ETOM HOBOI
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHM  [O3HABATEIBLHOM peQeKCUM KaK OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3yabTaTa
pelIeHUsT MaTEMAaTUYECKOM 3a/1a4H;

MPEABUACTH TPYJHOCTH, KOTOPBHIE MOTYT BOBHUKHYTh MPH PEIICHUY 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
JAHHBIX, HAWJACHHBIX ONTUOOK, BRISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa IEJIM U YCIOBHSAM, OOBSICHSTH
NPUYUHBI JTOCTHXKEHUS WM HEJOCTHXKEHUS PE3YyJbTAaTOB JIESITEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OmneprpoBaTh NOHIATUSIMU: TOUKA, IPsIMAasi, TIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU W CIEICTBUS W3 HHUX MPH PELICHUH
r€OMETPUYECKUX 3a]1aY.

OmneprpoBaTh MOHATUSIMU: MAPAICTBHOCTD U MEPIEHANKYIIPHOCTD MPSMBIX
Y IIOCKOCTEM.

KnaccuguimpoBaTe B3aUMHOE pACIONIOKEHHE NPSIMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPAaHHBIM yTOJ, TpaHW ABYTPAHHOTO YIJIa,
pebpo BYrpaHHOTO yIila; JMHEWHBIN YroJl JABYTPAHHOTO YIJa; TpaaycHas mepa
JIBYTPAHHOT'O YIJIa.

OmnepupoBaTh MNOHATUSAMM: MHOTOTPAHHHUK, BBIMTYKJIBIA M HEBBITYKJIbIH
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTpaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MHUpamMHUaa; MpHU3Ma,
IOpSIMOYTOJIbHBIN Mapaiesenumnes, Kyo).

KnaccupunupoBate  MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBAaHHUA  JJIs
KJaccUpUKauy (BBINYKJIblE W HEBBINYKIIbIE MHOTOTPAHHUKH; MPaBUJIbHBIC
MHOTOTPaHHHKH; TPSMbIE U HAKJIOHHBIE PU3MBI, TapaJIJIeIICTUTICIbI).

OmneprpoBaTh MOHATHIMHE: CEKYIasi TNIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBSICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHU I, UCTIOIb3YSI METO/I CIEA0B.

CTpouTh ceueHUs MHOTOIPAaHHUKOB METOAOM  CIIEJIOB,  BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEpPTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Permatp 3a7aun Ha HaXOXKJICHUE TEOMETPUICCKUX BEIMYUH MO 00pa3iaM min
QITOPUTMAM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHUE METOABl MPH PpEIICHUH
CTaHJApPTHBIX MAaTEMaTHYECKUX 3a/1ay Ha BBIYUCIICHUE PACCTOSHUI MEXIy IBYMs
TOYKaMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO TIUIOCKOCTH, MEXKIY
CKPEIIHBAIOIIUMUCS TPSIMBIMH.

Pemmarp 3aaun Ha HAXOXKJICHUE TEOMETPUUYECKUX BEIMUMH MO oOpas3iam Wiu
QIrOpuUTMaM, TMPUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPH PELICHUH
CTAaHIApPTHBIX MaTeMaTUYEeCKUX 3a/Jady Ha BBIYUCICHHE YIJOB  MEXIY
CKPEIIMBAIOIIMMUCSA TPSAMBIMUA, MEXAY TPSIMOH U IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruucisats 00bEMBI U TIJIOMIAAM MOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
MUpaMuIa) C IpUMEHEHHEM (HOPMYIT; BEIUMCIISTH COOTHOLIEHUS MEXAY TIOMIAIsIMH
MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBBIBATH M HHTEPIPETUPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEICTAaBICHHYIO Ha YEepTEXKax U
PUCYHKaX.

[TpumeHsATh reomeTprueckre GakThl AJis1 pELICHUs CTEPEOMETPUUECKHUX 3aad,
[IPEAINOIAraoIuX HECKOIBKO IIar0B PEIEHUs, €CIIM YCIOBHS IPUMEHEHMS 3a]aHbl
B SIBHOH (opme.

[IppuMeHATP NpOCTEHUIIME NOPOTrPpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOIUTE MNpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHM B MPUPOLE U
KW3HU, PACTIO3HABATH MPOSBIECHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpyMeHATh MOJYyYEHHBIE 3HAHUSA HA MPAKTUKE: aHAIW3UPOBATH pPEaJIbHbBIC
CUTyallud W TPUMEHATh W3YYEHHBIC IOHATHS B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTHYecKu C(HOPMYIUPOBAaHHONM MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUh Ha sA3bIKE T[EOMETPHUM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM F€OMETPUYECKHX MTOHATUH U TEOPEM, arlnapaTa aJreOpbl; pemarhb
IIPAKTUYECKHE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KJIACC

OnepupoBaTh NOHATHSAMU: IMJIMHJPUYECKAs MOBEPXHOCTh, O0Opa3yroliue
WIMHAPUYECKON OBEPXHOCTH; [IMJIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yromiue
KOHMYECKON MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOYUYEHUS TEJ BpALICHUS.

KnaccudummpoBats B3auMHOE pacroyiokeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATHUAMM: IIAPOBOM CETMEHT, OCHOBAaHUE CEIMEHTA, BHICOTA
CErMEHTa; IIApOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IAPOBOrO CJIOS;
IapOBOM CEKTOP.

Boruncnate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH TN  BpalleHus,
r€OMETPUYECKUX TeJ ¢ TPUMEHEHUEM (HopMy.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B c(hepy 1 OMMMCAHHBIN
okoJio cdepsr; cepa, BMCaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHMUS.

BeIuncaTh COOTHOIIGHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEH U 00BEMaMU
IIOJOOHBIX TEI.

N300pakath m3ydaembie (QUTYpHl OT PYKH U C TNPUMEHEHHEM TPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BrITTOTHSTH (BBIHOCHBIE) ITIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
duryp: BUa cBepXy, COOKY, CHU3Y; CTPOUTh CEYEHUS TEJ BPAILLCHUS.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBBIBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONIHATE  EHCTBHSL  CIOKEHHsS BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, 00BACHATH, KAKUMH CBOMCTBAMHU OHU 00JIaJaI0T.

[IprMeHATH TPAaBUIIO NapAJUICIICIIATIEA.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPJINHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJd MEXAY
BEKTOPaMH, CKaJIsIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPaMH, CKaJsIpHOE TPOW3BEICHHUE, PACKIAIbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOPAUHAT.

[TpumeHsATh reomMeTprueckre (GakThl AJIs pEIICHNS CTEPEOMETPUUECKHX 3a/1a4,
MIPEANONIATalONINX HECKOJIBKO IAr0B PEIICHUS, €CIIU YCIOBUS IPUMEHEHHNS 3aJaHbI
B IBHOU (popme.

PemaTte mpocreiinme reoMEeTpUYECKHE 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

PemaTe 3amauM Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHUM U
HAaXO0KJIEHUE F€OMETPUUYECKHUX BEJIMYMH 10 00pa3laM Wiu ajaropuTMam, MpuMeHss
M3BECTHBIE METO/IbI IPHU PELIEHNN CTAHAAPTHBIX MAaTEMATHYECKUX 33/1a4.

[IpumeHATP OPOCTEMIIKME MPOrPaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUUECKUX 3aaY.

[IpuBoaMTH HpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
KW3HU, PACTIO3HABATH MPOSBIECHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHUSA HA MPAKTUKE: aHAIW3UPOBATH peEalibHbIC
CUTyallUM W NPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE MOHUCKA PEIIEHUs
MaTeMaTHYeCKu C(OpPMYIHPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pealibHbIE
CUTyallud Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
NPAKTUYECKUE 3a1a4H, CBA3aHHBIE C HAXOXKIEHUEM I'€OMETPUUECKUX BEJIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo 4yacos DJIEeKTPOHHbIE
Ne HaunMeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10 1
5 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX U MJIOCKOCTEN
3 HepneHz[mfynﬂpHocn. OPSMBIX U 12 1
IJIOCKOCTEH
4 Vsl Mexay OpsIMBIMU U INIOCKOCTSMHU 10 1
5 MHororpanHuKu 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHHUsI, pACCTOSIHUSA U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 6 1




11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypcesbl
Temna BpamieHus 12 1
OOBEMBI TET 5
BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpEeHME, 0600IICHHE, 6 1
cUCTEeMaTH3aIlus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 33 3 1







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosmuecTBo yacoB
Nen/m | Tema ypoka B Konrtpoannsie | Ilpakruueckue
cero padoThI padoThI
OCHOBHbBIE MOHSATHUSI CTEPEOMETPHH: TOUKA, MIPsIMasi, MJI0CKOCTh, MPOCTPAHCTBO.
1 [IpaBuia nuzo0paxeHus Ha pUCYHKax: N300pakeHUs III0CKOCTEH, 1
NapajuIeNbHbIX IPSAMbIX (OTPE3KOB), CEpEANHBI OTPE3Ka
2 [TonsTHs: Iepecekaronrecs MI0CKOCTH, IEPECEKAIOLIUECs MPpsMas U INIOCKOCTh
3 [TonsTHs: nepecekaronrecs MmI0CKOCTH, MEPECEKAIOLTUECs MPpsMas U IIIOCKOCTh
4 3HAaKOMCTBO C MHOTOT'paHHUKAaMHU, U300pakeHe MHOTOTPAaHHUKOB Ha 1
PHUCYHKaX, Ha MPOCKIIMOHHBIX YePTEKaX
5 HauanbHble cBefieHUs 0 KyOe U nupaMuie, ux pa3BEPTKU 1 Mozenu. CeyeHus 1
MHOT'OI'PaHHHUKOB
6 HauanbHble cBefieHns 0 KyOe U nmupaMue, ux pa3BEPTKU 1 Moaenu. CedeHus 1
MHOTOTPaHHHKOB
7 [TonsATHE 00 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI 1
CTEPEOMETPHUH U CIIEACTBUS U3 HUX
8 [TonaTHEe 06 aKCHOMATHUECKOM IIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX
9 [TorsATHE 00 AKCHOMATHYECKOM TIOCTPOCHHUU CTEPEOMETPHH: aKCHOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX
10 [TonaTHe 06 aKCHOMAaTHYECKOM IIOCTPOSHUN CTEPEOMETPHH: aKCHOMBI 1 1
CTepeOMETPHUH U CleACTBUA U3 HUX. [IpoBepouHas pabora
1 Pabora Hayx ommOkamu. B3anMHOeE pacrionoskeHue MPSIMBIX B IIPOCTPAHCTBE: 1

MEPCCCKAIMNECs, MapalJICJIbHBIC U CKPCIIUBAOIIHUECH MIPAMBIC




[TapannenbHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapaJUICIbHbIC

12 IpsIMbIE B IPOCTPAHCTBE; apaJIJIEIbHOCTh TPEX MPSAMBIX 1

13 [TapannenbHOCT NPSAMBIX U INIOCKOCTEH B IpocTpaHcTBe: [lapamienbHOCTb 1
IPSIMOI U TIOCKOCTH

14 VYIIIBI C COHAIIPaBICHHBIMU CTOPOHAMU 1

15 Yroa Mexay NpsIMbIMH B TIPOCTPAHCTBE 1

16 Yroa Mexay npsiMbIMHU B IPOCTPAHCTBE 1

17 [TapannenbHOCTh MIIOCKOCTEN: NapaiesibHble MIOCKOCTH 1

18 CBoiicTBa MapauieIbHBIX IJIOCKOCTEH 1

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBI HA INIOCKOCTU: TETPA3Ap, KYO, 1
napaJiesienume,|

20 [TocTpoenue ceueHui

21 IToctpoenue ceuennii

99 KonTponbHas padota no reme "IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE. 1
[MTapannenbHOCTh NPSMBIX U IIOCKOCTEH"

93 Pabora Hazg ommbOkamu. IlepneHIMKyIApHOCTD MPSIMOI U MJIOCKOCTH: 1
MEPIIEHIUKYIISIPHBIE TIPSIMBIE B POCTPAHCTBE

24 [IpsiMble napanienbHble U MepIeHANKYISIpHbIE K MJIOCKOCTH 1

25 [IpsiMble mapansenbHbIe U MEePIEeHANKYISIPHBIE K MIIOCKOCTH 1

26 [Tpu3Hak neprneHAnKYJISIPHOCTH MPSIMO U MIIOCKOCTH 1

27 [Ipu3Hak nepneHIuKyIIpHOCTH NPSIMOU U TUIOCKOCTH 1

28 Teopema o npsAMOii NEPIEHAUKYIISIPHON INIOCKOCTH 1

29 Teopema o npsAMO# TEPIECHIUKYIAPHON IOCKOCTH 1

30 Teopema o npsAMOii NEPIEHAUKYIISIPHON INIOCKOCTH 1

31 [NeprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, 1

paccTostHuE OT MPSIMOM J0 MIOCKOCTH




[lepnenuKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 TJIIOCKOCTH,

32 paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

33 [lepnieHIUKYNAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TIOCKOCTH

34 Konrponsnas padora no teme "llepneHIUKyISIpPHOCTD MPSIMBIX U IIIOCKOCTEH"

35 Pa6ora Hax ommOKkaMu. YTiibl B IPOCTPAHCTBE: YOl MEKAY NPSAMOM U
IUIOCKOCTBIO

36 JIByrpaHHbI yroJi, IMHEWHBINA YTroJI ABYTPAHHOTO yria

37 JIByrpaHHBIN yroJl, INHEWHBINA yTroJI ABYTPAHHOTO yria

38 [lepneHIMKYNSPHOCTD MIIOCKOCTEH: MPU3HAK NEPIIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN

39 [lepneH MKy PHOCTD MIIOCKOCTEH: MPU3HAK NEPIIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

40 [lepneHIMKYNAPHOCTD MIIOCKOCTEN: MPU3HAK NEPIIEHIUKYJIIPHOCTU ABYX
IIJI0CKOCTEN

41 TeopeMa 0 TpExX mepreHIuKysIpax

42 TeopeMa 0 TpEx mepreHIuKysapax

43 Teopema o TpEx MepHeHIUKYISIPaxX

44 KonrtponbHas padora no remam "llepneHIuKyaIsIpHOCTb NIPSAMBIX M IIOCKOCTEH"
1 "YTael MEXIy NPSAMBIMHU U IJIOCKOCTSIMU"
Pa6ora Hax ommOkamu. [ToHsiTue MHOTOrpaHHNKA, OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHHKA, BBITYKJIbIE U HEBBIMYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa
MHOTOTpaHHHUKA

46 [Ipu3ma: n-yronpHas npusMa; rpaHd U OCHOBAHUS MPU3MBI; IpsMasi U
HaAKJIOHHAsI TPU3MBbI; OOKOBAs U MOJIHAS TTOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsIMOYTOJIBHBIN MapaJlJIeNICIUIIE] U €r0 CBOWCTBA




[Mupamupa: N-yrojapHas MUPaMUAa, TPAHU U OCHOBAHUE MMUPAMUIbL; OOKOBAs U

48 MOJTHAS TIOBEPXHOCTh MUPAMHUJIBI; TPaBUIIbHAS U yCeUEHHAs MUPaAMHUIA 1
[IpaBuUsIbHBIE MHOTOTPAHHHUKH: TTIOHSATHE TTPABUIILHOTO MHOTOTPAHHHUKA,;

49 MpaBWIbHAS MTPU3Ma U IPABUIIbHAS MTHPAMUJIA; IPABIIIbHAS TPEYTOJIbHAS 1
MUpaMuUIa ¥ IPABUIIBHBIA TETpadIp; KyO

50 [IpencraBieHue o0 MPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIP, TOACKAdIP U 1
HUKOCadIP.
CuMMeTpHs B POCTPAHCTBE: CHMMETPHUSI OTHOCUTEIILHO TOYKH, TPSIMOM,

51 IJIOCKOCTH. DJI€MEHThI CHMMETPUH B MIUPAMHUJIAX, TApaJUICIICITUIICIAX, 1
MIPABWJIBHBIX MHOTOTPAaHHUKAX

52 Brruncnenue 21eMeHTOB MHOTOTPAHHHUKOB: pEOpa, JUaroHald, Yriibl 1

53 [Tnomaae 60KOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMOU ITPU3MBI, 1
TJIOIA b OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPAMON MTPU3MBbI

54 [Tnomaas 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH MPABUIHLHON MHUPaMUIBI, 1
TeopeMa O TUTOIIAIU OOKOBOM TTOBEPXHOCTH YCEUEHHON MTHPAMUIBI

55 KonTponbhas padota no reme "MHororpaHHuku" 1

56 PabGora Hang ommOkamu. ITousarre 06 00bEMeE 1

57 O06bEM UpaMuIbl 1

58 O0BEM TUpaMUIBI 1

59 O0BEM TUpaMuIbI 1

60 O0BEM TUpaMUTBI 1

61 OO0BEM TIPU3MBI 1

62 OO0BEM TIPU3MBI 1

63 OO0BEM TIPU3MBI 1

64 Konrtponsnas padora no reme "OOBbEMBI MHOTOTpaHHUKOB" 1

65 [ToBTOpenue, 0600MIeHNE crucTemMaTh3anus 3Hanui. [loctpoeHune ceuennii B 1

MHOT'OT'PpaHHUKC




[ToBTOpEeHME, 0000IICHNE CHCTeMAaTH3allusl 3HAaHUH. BhIancienrne pacCTOsSHM:

66 MEXIy ABYMSI TOYKAMH, OT TOYKH JIO MIPSIMO#, OT TOYKH JIO IFIOCKOCTH, MEXKTY 1
CKPEUIMBAOIIUMHUCS MTPSMBIMH
67 Hroroas koHTpobHAs paboTa 1
IToBTOpenue, 0600IIeHNE CUCTEeMAaTH3AIMS 3HaHUH. BeIuucieHne yrioB: Mexay
68 CKPELIMBAIOIUMHUCS MPSIMBIMH, MEKIY IPAMOH U INIOCKOCTBIO, IBYTPaHHBIX 1
YIJI0B, YIJIOB MEXKAY IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




11 KITACC

Koaun4yecTBO 4acoB

Ne n/m Tema ypoka B KourpoJububie | IIpakTHyeckue
cero padoTsbI padoThI
1 Cdepa u map: HeHTp, paanyc, IMaAMETp; IJIOMIAb TOBEPXHOCTH chepbl 1
5 BsanmHuoe pacnonoxenue cdepsl ¥ MI0CKOCTH; KacaTeIbHast IIOCKOCTh K 1
cthepe; miomaas chepsl
3 Hzob6paxenue chepsl, mapa Ha miockocTu. CedeHus mapa 1
4 Hunuaapudeckas TOBEPXHOCTb, 06}333}’IOHII/I€ [WTAHIPHICCKON 1
MOBEPXHOCTH, OCh IIMIIMHIPUYECKON MTOBEPXHOCTH
5 [Hununanap: ocHoBaHMs U OOKOBasi IOBEPXHOCTh, 00pa3ylolas U OCh; MIIOMIAh 1
OOKOBOM M IMOJTHOM MTOBEPXHOCTH
N3o0paxenne MUIMHIPA Ha TIIOCKOCTU. Pa3BépTka nunuuapa. CeueHus
6 MUTMHIPA (TUIOCKOCTHIO, MAapauIeIbHON HITH MTEePIIEHANKYISIPHON OCH 1
HUJTUHAPA)
7 Konuyeckas moBepXHOCTh, 00pa3yroIre KOHHYECKOM MOBEPXHOCTH, OCh U 1
BEPIMHA KOHUYECKOH TTIOBEPXHOCTH
8 KOHyc:v OCHOBaHHE U BepIIHa, 00pa3yrolias U 0Ch; IJIOMAAb OOKOBOH U 1
MOJTHOM MOBEPXHOCTHU
9 VYceu€HHblil KOHYC: 00pa3yrolIie U BHICOTA; OCHOBAHUS U OOKOBast 1
MOBEPXHOCTh
N3o06pakenne koHyca Ha MIockocTu. Pa3BépTka konyca. CedeHus: KoHyca
10 (TTOCKOCTHI0, TAPAJUIETFHOM OCHOBAHUIO, U TTIOCKOCTHIO, TPOXOIAIICH Yepes 1
BEPILUHY)
11 KoMOuHarwms ten BpaiieHus: 1 MHOTOTPaHHUKOB 1
12 MHoOTOTrpaHHHK, OIMCAHHBIA OKOJIO chepsl;, cepa, BucaHHas B 1 1
MHOTOTPaHHHK WM B Telo Bparienus. [IpoBepounas padora.




13 [Tousitre 06 00bEMe. OCHOBHBIE CBOIICTBA 0OBEMOB Tell

14 O0BEM mIMHIpA, KOHYCA

15 O0béM 11apa u momaab chepsr 1

16 [TonoGHble Tena B mpocTpancTBe. COOTHOIIEHUS MEX Ty TUIOIAASIMU 1
noBepXHOCTEH, 00bEMaMU TOJOOHBIX Tel

17 Kontponsnas padora no remam "Tena Bpamenus" u "O0bemsI Ten" 1

18 Pabota Hax ommOkaMu. BekTop Ha TIIOCKOCTH U B TPOCTPAHCTBE 1

19 CrnosxeHue 1 BBIYMTaHHUE BEKTOPOB 1

20 YMHOXk€eHHEe BEKTOpa Ha YUCIIO 1

21 Pasnoxxenne BekTopa 1o TpéM HEKOMITJIAaHAPHBIM BeKTOpaM. [IpaBuiio 1
napajenenunesa

22 Pemienue 3aa4, cBsI3aHHBIX ¢ IPUMEHEHUEM IIPAaBUJ JEHCTBUI ¢ BEKTOpaMH 1

93 [IpsimoyronpHas cucTeMa KOOpaIuHAT B ipocTpancTBe. KoopanHATH BEKTOpA. 1
[Tpocreiimue 3a1a4 B KOOpAMHATAX

24 VYron mexay Bektopamu. CKalsipHOE MPOU3BeIeHHE BEKTOPOB 1

25 Brraucienue yrioB MexXIy MPSIMBIMU M TUIOCKOCTSIMHU 1

26 KoopnnHaTHO-BEKTOPHBIM METO/ IPU PEIIEHUU TEOMETPUUECKUX 3a/1a4 1

27 KoHnTponbHas pabora no Teme "BekTopbl 1 KOOpAMHATHI B IPOCTpaHCcTBE" 1

28 [ToBTOpenue, 06001eHNe U cucTeMaTnu3anus 3HaHui. OCHOBHBIE (DUTYDBI, 1
(baxThI, TEOpEMBI Kypca IJIaHUMETPUN

29 [ToBTOpenue, 0000IIeHNE U cucTeMaTu3alus 3HaHui. OCHOBHbBIE (PUTYPHI, 1
(baxThI, TEOpEMBI Kypca IJIAaHUMETPUN

30 [ToBTOpeHue, 0000IIEHNE U CUCTEMATH3alMsI 3HAaHUH. 3a]1aul TUTaHUMETPHUH U 1
METO/IbI UX peIIeHUs

31 [ToBTOpenue, 06o0IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DPUTYPHI, 1
(baxThl, TEOpEMBI Kypca CTEpEOMETPUU

32 Wroroast KOHTpOJIbHAS paboTa 1




33 [ToBTOpEHME, 000OIICHUE M CUCTEMATH3aIls 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

33




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

* Maremaruka. ['eometpust, 10-11 kmaccel: yueb. 115 o01ieoopa3onar.
yupexaeHuii: 6a3oBeii 1 mpodui. yposuu / JI.C.AtanacsH, B.®.byTy308,

C.b.Kanmomies u ap. - 22 uzn. - M.: IIpocsemenune, 2023.

METOINYECKHUE MATEPHUAJIBI UIAA YYUTEJIA
®enepanpHas paboyas mporpamma CpeHero o01ero oopa3oBaHus IpeameTa
«Maremartuka» 0a30Bbiid ypoBeHb (1 10 - 11 knaccoB 0Opa3zoBaTENbHBIX

OpraHu3aIuin)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

KonctpykTop pabouux mporpamm https://workprogram.edsoo.ru/work-
programs/27730

POIII https://resh.edu.ru/

OI'AOY IO «Axanemust Munnpocsemenus Poccruny

OI'NC «Mos mKosa»

bubmmoreka Munnpocsenienus https://lesson.academy-content.myschool.edu.ru/
Mos mikosa. bubmuoreka https:/lib.myschool.edu.ru/market?filters

bubmmoteka mudposoro oopaszosarenbHoro koutenta https://apkpro.ru/bcok/






