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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DemepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMA POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTaBIISIIOIIMMU OCHOBY IS CAaMOPA3BUTHSI M HENPEPHIBHOTO 0OO0pa30BaHMS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTEeMaTUYECKON HayKOWl SBJIEHMH M NPOLECCOB pEAJbHOTO MHpa, MECTe
reOMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpPMHUPYEMOE TMpPU HU3YYCHHH OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHY JTIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJbHOrO ObITHS, (opma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBECHHBIMHU
oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,
SBIISICTCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAadeCTB, MOATOMY aKTyaJbHa
3a7aya (GOPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK



Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHusi mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MpUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CIEHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HAYeHA MJIs
OOyYaroIMXCcs CPEIHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YPOBHE MOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
co crneuuukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOYKHOCTh H3Y4YHTh I€OMETPHUIO OoJee
riyOOKO, €clii B JajdbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAITBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMud  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opmMupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJlaX BpallCHUS
KaK O BOXHEHIIUX MaTEeMAaTHYECKUX MOJIEISAX, TTO3BOJISIONIUX OMUCHIBAThH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMuUpOBaHME YyMEHHUsI pACIO3HABATh Ha YEPTEkKaX, MOJACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3aJlady Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAHHHUKAX U TeJaX BPAIllEHUSI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUSI OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHUEe yYMEHHUS  TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJTbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOy4Jarommxcs, IMO3HaBaTEIbHOM  aKTUBHOCTH,  HCCIEAO0BATEIIbCKUX
YMEHUM, KpUTUIYHOCTU MBIIIUICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUHU: YMEHHME paclo3HaBaTh TMPOSBICHHUS T'€OMETPUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaTbHBIX KU3HCHHBIX
CUTyallMsIX M TIPU M3YYEHUU JIPYTUX YU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpPMYyIUPOBaTh WX Ha S3BIKE
F€OMETPUU U CO3J]aBaTh TEOMETPUUYECKHE MOJEH, TPUMEHSITh OCBOSHHbIN



FEOMETPUYECKHI anmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbI SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOY4EHHS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXC B Kypce€ CTEpPEOMETPUU MPOBOAMTCS 3a CYET pEIIEHUs 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMS €T0 UCXOJHOTO COAEPKAHMS.

OcHoBHbIE copepikarelibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus»,
«BekTopsl M1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacmpenenssercs HE TOJIBKO II0 COJEp)KATENIbHBIM JIMHUSAM, HO W IO TOJaM
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHusl.

Copepxanre 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJIbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJEHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaures 2 yaca B Hexemo B 10 kiacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeoMeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajuleNIbHble W CKpenmuBaronmecs npsmele. [lapamiensHOCTE NpsAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABICHHBIMA CTOPOHAMHM; YIoJd MEXAy MPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN: napajuiejIbHbIe IIJIOCKOCTH; CBOMCTBa
napajuleNbHBIX IUIockocTed. Ilpocteilmine npocTpaHCTBEHHBIE (UIYpPHl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesienuIea; IOCTPOCHUE CEUEHUH.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIBHBIE M TEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIApax.

MHoOrorpaHHuKH

[loHATHE MHOTOIPAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'DAHHUKA, BBIIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcrsa. llupammupma: n-yronpHas nupamuaa, TpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTBl Npu3Mbl W nupamunbl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHA; NPABUJIbHAs TPEYroJibHas MNHUpaMUAA W NPaBUIIbHbBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: MpuU3Mbl U MUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B  NOHUPAMHJIAX, NapajUielenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.

Bbruncnenue 51€MEHTOB MHOTOTPAaHHMKOB: p&Opa, JuaroHalv, YTJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH MPSIMOU TPU3MBI,
IUJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBLHOM MNHUpPaMUBbI,



TeopemMa O IUIom@AAW yceuéHHOW mmpamunbl. [lorstne 006 o0BEMe. OOBEM
MAPAMHU/JIbI, IPU3MBI.

[logo6Gubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

HuwmmHapuyeckas TTOBEPXHOCTB, oOpasyromue HWIAHAPUIECKOU
MMOBEPXHOCTH, OCh UWIHHAPUYECKOW MOBEpXHOCTU. LlunmmHap: ocHOBaHuA u
OOKOBasi TMOBEPXHOCTh, OOpasyrolmias M OCh, IUIOMAAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oOCHOBaHUWE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAb MOBEPXHOCTU CREpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi IIIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKO0JIO cdepnl; cdepa, BOUCaHHAS B MHOTOTPAaHHUK, WU TEJIO
BpAILICHUA.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXAY IUIONIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIEIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m10ckoCcTH U B pocTpaHcTBE. C0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YuCio. Pa3noxkeHue BEKTopa 1Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. [Ipocrenmme 3amaun B
KOOpAMHATaX. YTol Mexay Bekrtopamu. CKalIpHOE TNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METO/I IPH PEIICHUH FT€OMETPUUYECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocs Kak akKTUBHOTO
W OTBETCTBEHHOTO YJI€HAa POCCHUUCKOTO OOINEeCTBA, TNPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3iIMyHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HaHUA B
HWHTEpecax 3J0pOBOro U 0€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (du3nUecKoro
COBEPILICHCTBOBAHMS, npu 3AHATHUIX CHIOPTHUBHO-03/I0POBUTEIHHOM
JESTEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYIOIIOOHS, MHTEPECOM K
paziuuHbiM  chepaM  MPo(ecCHOHAIBHON  JNEATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccur W peanu3oBBIBaTH COOCTBEHHBIC >KM3HEHHBIC TUIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYCCKUX 3a/1a4 MATEMAaTUUYSCKOM HAIIPaBICHHOCTH.

IKOJIOrHYECKOe BOCTIMTAHHUE:



Cc(OPMUPOBAHHOCTHIO SKOJIOTHYECKOW KYJIbTYphl, MOHWMAaHUEM BIIUSHUSA
COI[MATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLIMAIBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpolIieM;
OpUEHTAlME HAa NMPUMEHEHHE MATEMATHYECKUX 3HAHUM U1 pElIeHus 3a7ad B
0o0JaCTH OKpyXKaromiedl cpefpl, IUIAaHUPOBAHMUSI TMOCTYNIKOB M OLEHKH HUX
BO3MOKHBIX MOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEeIbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEMaTUYeCKOM HayKh Kak c@epbl YeJIOBEYECKOW MAESITEIbHOCTH, 3TAloB €€
pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTHUs LMBWIM3ALWU; OBJIAJACHUEM S3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 M HCCIEHOBATEIBCKYIO JESATEIbHOCTD
VHIUBUYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOrO IMpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
OelicmeusiMU, YHUBEPCATbHbIMU Pe2YIMUBHbIMU OeUCTBUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00ecnevu8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OYUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL ~ OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble ornueckue aAefcTBu:

e BBISBIIATh U XapaKTCPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTUICCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONpEICIICHUS  IOHATUM; YCTAaHABIMBATh CYIIECTBCHHBIA  IPU3HAK
KJ1accu(UKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpPaBHEHHS, KpUTEPUU
IPOBOJIMMOI'0 aHAJIN3a;

e BOCIpPHUHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUA:
YTBEPJIUTCIIbHBIC W OTpPULIATENIbHBIC, CAWHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U MW
NPOTUBOpEYMs B (pakTaxX, JAaHHBIX, HAOMIOJCHUSAX W YTBEPKICHHSIX;
npeajaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTHUBOPEUHNIL;

e JICNIaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHHUA, YMO3AKIIIOUSHUH 110 aHAJIOTHH;

e TIPOBOJHTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMaTHYCCKUX
YTBEPXKACHHUHA (ITPSAMBIC W OT POTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
IPUBOJIUTH MPUMEPbl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIEHUS U BBIBOBL;



BbIOMpaTh crmoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEUIeHMs, BbIOMpaTh HaubOoyiee MNOAXOAAIUNA € y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITI0JIb30BaTh BOMPOCKHI KaK MCCIEOBATEIbCKUM MHCTPYMEHT IMO3HAHUS,
dbopmyaupoBaTh BOMPOCHI, (UKCHPYIOLIUE MPOTHBOpPEUYUE, MpoOiIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, POIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHNUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJIEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOILECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

2)

BBISBJIATH Je(pULINUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJI PELICHUS 3a]1a4H;
BbIOMpaTh ~ MHGOpPMALMI0 W3  HCTOYHUKOB  PAa3IUYHBIX  THIIOB,
aHAIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;
CTPYKTYpPUPOBATh UH(POpPMALKIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpadUueCcKH;
OLICHUBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnuvie  KOMMYHUKAMUGHble  Oelicmeus,  00ecneuusaom

CchoOpMUPOBAHHOCTND COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
OO01menue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U IEJIIMH OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1aui, KOMMEHTHPOBATh TIOJyYCHHBIN PEe3yJIbTaT;

B X0JI¢ OOCY>KIEHHs 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
POOJIEMBI, pelIacMOoM 3a/1auy, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHUS; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHayora, OOHApPY>XHUBaTh Pa3IMude W CXOJICTBO ITO3HIIMHA; B
KOPPEKTHOU popMe HhopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTAaBIATh  pPE3yJdbTaThl  pPEMICHHUS  3a7Ja4yd,  DKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YI€TOM 3a]1a4 MPE3EHTAIIUU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHu4ecTBO:



e TMOHMMATh H  WCMOOJB30BATh  TMPEUMYIIECTBA  KOMAaHIHOH U
WHINBUIYAIBHON pabOThI MPHU pelIeHUH YIeOHBIX 3a/1a4; MPUHUMATH 11eJTb
COBMECTHOH JCSITENHbHOCTH, IUJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOMN
paboThI, pacrpeensaTh BUABI PadOT, JOTOBAPUBATHCS, 00CYKIAaTh TPOIIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;

e YYacCTBOBAaTh B IPyNMNOBBIX opMax paboThl (00CYKACHUSI, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHINONHITH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHUCTBHSI.

3) Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusauus:

e COCTaBJISITh IUJIaH, AITOPUTM PEIICHUS 33/1a4, BEIOMPATH CITOCOO PEIIeHUs
C YYETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENLHON pediieKcuu Kak OCO3HaHUS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yibTaTa peuieH!us MaTeMaTHIeCKON 3a/1auu;

e TPEABUACTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPU pEIICHUU
3a/ladyd, BHOCHTh KOPPEKTHUBBI B JEATCILHOCTh HAa OCHOBE HOBBIX
00CTOSITENNBCTB, TAHHBIX, HAWICHHBIX OIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCIOBHSAM, OOBICHITH
MPUYUHBI JTOCTUKEHUS WIM HEJOCTIKCHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUKA, IIPsIMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIIEICTBUSI W3 HUX IPU PEIICHUU
r€OMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATUSIMU: MAPAIUICIIBHOCTD U MEPHEHIUKYIISIPHOCTD MPSMBIX
U IMJIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE PACMHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATHSMH: ABYTPAHHBIM Yroj, TPaHU ABYTPAHHOIO YIia,
pebpo ABYTrpaHHOTO YTJia; JIMHEWHBIM Yrojl ABYTPAHHOTO yria; TpaaycHas Mepa
JIBYTPAHHOTO yTJIA.



OnepupoBaTh MNOHATUSAMHU: MHOTOTPAHHMK, BBITYKJIBIA M HEBBITYKJIBIM
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAaHHUKA, IPABUIIbBHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; MPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKAaUUU (BBINYKIbIE W HEBBIIYKJIblE MHOIOIPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeJICUIEAbI ).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CrpouTh ceYeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3laM Uiu
QITOPUTMaM, TPHUMEHSS HW3BECTHBIE AHAIUTUYECKHE METOJbl IPH PELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHHUNA MEXKIY JBYMsI
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NTPSMBIMHU.

Pemarp 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, TPHUMEHSS UW3BECTHBIC AHAIUTUYECKUE METOAbl IPU PELICHUU
CTaHAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy MPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI M TIOIIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMyga) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOUIEHHUS MEXIY
IUIOIIAASIMU TOBEPXHOCTEMN, 00bEMaMU OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE;, ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBATH U HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKThl I PEUICHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIaratoinX HECKOJIBKO IAaroB PELICHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

[IpumeHaTs mOpocTEdlIEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MpPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TIPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE TEOMETPUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKHUX BEIUYHH.



11 KIIACC

OmneprpoBaTh MOHATHUSAMHU: HWIMHIPUYECKas TOBEPXHOCTh, 0O0pa3yrolue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IIWIMHJIP;  KOHWYECKas  I[OBEPXHOCTb,
oOpa3yrolire KOHUYeCKOH MOBEPXHOCTH, KOHYC; ChepruyecKas OBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYUYEHUS TE BPAILLICHUS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIApOBOM CJIO, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOIIQAM  TIOBEPXHOCTEM  Tel  BpalleHWs,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMyI.

OnepupoBaTh MOHITUSMHU: MHOTOTPaHHUK, BIHCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalICHUS.

BBIYMCIIATE COOTHOIICHHSI MEXAY IUIOIIAASMHU MOBEPXHOCTEH M 00BbEMAMHU
MOJAOOHBIX TEI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhINONHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3BnekaTh, WHTEPIPETHUPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MPE/CTABICHHYIO Ha YEpTEekKax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BrIMonHATh JEWCTBUSL CJIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJalOT.

[TpumeHsTh paBuIiIO NMapaieaenunesaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YroJl MEXIy
BEKTOpaMU, CKaJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxoauTh cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKITY
BEKTOpaMH, CKaJsipHOE TMPOU3BEIAEHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[Ipumensate reomerpuueckue (aKThl SIS PEMICHUS CTEPEOMETPUUECCKUX
3a/1ay, MpeAnoJaratoMxX HECKOJIbKO IIAaroB PEIICHUS], €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

PemaTte mpocreiiline reoMeTpuuecKue 3aJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.



Pemlarp 3amaum Ha [OKa3aTeslbCTBO MAaTEMAaTHYECKHMX OTHOLICHHW W
HAXOXKJIEHUE F€OMETPUUYECKUX BEJIMYUH 10 00pasiiaM Uiu ajaropuTMam, IpUMeHss
M3BECTHBIC METO/IbI IPH PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHX 3a]a4.

[IpyuMeHATP MPOCTEHINNE MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIWUTH NpPUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTH4ecKd C(HOPMYIUPOBAHHONW MPOOJIEMBI, MOJEIUPOBATH pPEalbHbIC
CUTyalluH Ha S3bIKE TEOMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Kourpoabnsie — Ipakruveckue o0pa3oBaTejibHbIE
padoTshI padoThI pecype
1 BBenenue B crepeoMeTpuio 10
2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 HepneH)mIEyns{pHOCTb MPSMBIX U 12
IJI0CKOCTEH
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], PACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 1




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (mudpossbie)
Ne n/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30BATEIBHBIE
padoThI padoThbI pecypesi
1 Tena BpaieHus 12
2 OO0BEMBI Tel 5 1
3 BekTopbl 1 KOOpAWHATHI B IPOCTPAHCTBE 10 1 1
4 [ToBTOpeHME, 0000IIECHNE, 7 1
CHCTEeMaTH3alus 3HAaHUI
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 1




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpaHcTso. IIpaBuna
n300pa’keHNs Ha pUCYHKAX:
M300paKeHHS TNIOCKOCTEH,
napaieNIbHBIX NPSMBIX (OTPE3KOB),
CeperHbl OTpe3Ka

[TonaTus: nepecekaromuecs
IIJIOCKOCTH, IEPECEKAOIINECS TIpsiMas
U IIJIOCKOCTh

[HonsTus: MEpeCCKaAroIUeCa
IMJIOCKOCTH, IEPECCKAIOIIUCCA ITpAMasi
" IMJIOCKOCTb

KoauuyecTBO 4acoB

Bcero

Kontpo
JIbHbIE
padoThI

[Mpakr
HYeCKH
e
pador
bl

[JarTa usyyenus

ITo many

dakTHUECK
)

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://urok.1c.ru/library/mathema
tics/Elekron resursy FGOS 2022
_5-

11 kl/Geometry 10/vvedenie v s
tereometriju/201508.php

3HAKOMCTBO C MHOTOTpaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAaX, Ha MMPOEKIIMOHHBIX
yepTeKax

HauanpHabie cBeneHus o kyoe u
nUpaMuJie, UX Pa3BEPTKU U MOJIETIH.
CedeHunss MHOTOTPaHHHUKOB
HauanpHbie cBeneHus o kyoe u
nUpaMuJie, UX Pa3BEPTKU U MOJICTIH.



https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/vvedenie_v_stereometriju/201508.php
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/vvedenie_v_stereometriju/201508.php
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/vvedenie_v_stereometriju/201508.php
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/vvedenie_v_stereometriju/201508.php
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/vvedenie_v_stereometriju/201508.php

Ceuenus MHOTI'OI'PaHHHUKOB

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTEPCOMETPHU U CIICACTBUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: aKCUOMBI
CTEPCOMETPHH U CIICACTBUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMETPHUU U CICACTBUA U3 HUX

10

IToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMETPHUU U CICACTBUA U3 HUX

11

B3anMHOE pacnosiokeHue NpsiMbIX B
IPOCTPAHCTBE: IIepeceKaroIuecs,
napajielIbHble U CKPEINBAIOLINECs
npsiMble

12

[TapannenbHOCTh NMPSAMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:
MapajuiesibHbIE IPSMBIE B
NPOCTPAHCTBE; MAPALIETBHOCTh TPEX
MIPSIMBIX

13

14

[TapaieabHOCTB NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapayieabHOCTB IPSAMON U
IUIOCKOCTH

VYTl ¢ COHANPaBICEHHBIMU
CTOPOHAMH

15

16

VYron Mexay npsMbIMU B
MIPOCTPAHCTBE

VYron Mexay npsMbIMU B
IIPOCTPAHCTBE




[TapanienbHOCTh MIOCKOCTEH:

17 napajuleJbHbIE II0CKOCTU

18 CBolicTBa napajuieabHbIX IIOCKOCTEN
[Ipocreiinne npocTpaHCTBEHHbBIE

19 (buUryphl Ha IIIOCKOCTHU: TETPASIP, KyO,
napajuieJenunes

20 [TocTpoenwne ceueHwmii

21 [TocTpoenue ceuenumii
KonTponbhas pabota no teme

29 "[IpsiMble U TIOCKOCTH B
npoctpanctse. [lapannenbHocTh
MPSIMBIX U TJIOCKOCTEH"
[leprieHIUKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: MIEPIEHANKYIISPHBIE
IpsIMbI€ B IPOCTPAHCTBE

24 [IpsimMble napaienbHble U
NEPICHIUKYISIPHBIE K MIIOCKOCTH

o5 [TpsMble napansenbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

26 HpmHele MEePIEeHIUKYISIPHOCTH
IPSIMOM U TNIOCKOCTH

97 HpmHele MEePIEeHIUKYIIPHOCTH
IPSIMOM U TNIOCKOCTH

o8 Teopema o Hp)IMOfIU
NEePIEeHIUKYIIPHON MII0CKOCTH

29 Teopema o npﬂMoﬁv
NEPNEHIUKYJIIPHON MIIOCKOCTH

30 Teopema o Hp&IMOﬁv
NEePIEeHIUKYISIPHON MII0CKOCTH
[leprieHaUKYNISAp U HAKIOHHBIE:

31 paccTosiHUE OT TOYKHU J0 INIOCKOCTH,

paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH




[leprieHIUKYNISAp U HAKIOHHBIE:

32 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT NPSIMON A0 IIIOCKOCTH
[lepnieHuKyIsAp ¥ HAKIOHHBIE:

33 paccTosiHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT NPSIMON 10 IIIOCKOCTH
[lepnieHuKyIsAp ¥ HAKIOHHbIE:

34 paccTosiHKE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT NPSIMON A0 IIIOCKOCTH

35 VYrabt B [IPOCTPAHCTBE: YTOJ MEKAY
IPSIMOM U IJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOI'O yriia

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPaHHOI'O yriia
[TepnieHANKYJIIPHOCTD MJIOCKOCTEH:

38 NPU3HAK MEPIECHAUKYISIPHOCTH JBYX
IJIOCKOCTEMN
[TeprnieHAUKYJIAPHOCTD MIOCKOCTEM:

39 NPU3HAK MEPIEHANKYISIPHOCTH JBYX
IIJIOCKOCTEMN
[TeprnieHAUKYJIAPHOCTD MIOCKOCTEM:

40 MpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

41 TeopeMa 0 TpEX nepHeHANKYIIApax

42 Teopema o0 Tpéx nepneHANKyIsIpax

43 Teopema o TpEX MepHeHIUKYIAPAX
KonTponbhas paboTa no remam

44 "IlepnieHAUKYISPHOCTD MPSIMBIX U
rwiockocTe" u "Yriel Mexay
IPSIMBIMU U TUIOCKOCTSIMH"

45 [loHsiTHE MHOTOI'paHHUKA, OCHOBHBIE




3JIEeMEHThl MHOTOI'PaHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHHKHY;
pa3BEépPTKa MHOTOTPAaHHUKA

46

47

[Ipusma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUs IPU3MBL; IIpsIMasi U
HAKJIOHHAs MTPU3MBbI; OOKOBas U
[10JIHAsl IOBEPXHOCTh MPU3MBbI

[Tapamienenunen, IpsMOYIrOJIbHbBIN
napajuiesienune]] 1 ero CBOMCTBa

48

HI/IpaMI/II[aZ n-yroJjibHas nmupamMuza,
T'paHu U OCHOBAHUC ITUPAMU/bI;
0OKOBas U ITOJHAS IIOBCPXHOCTH
MmUupaMuJabl; IIpaBUJIbHAA U yCG'—IéHHaﬂ
nmupamMmuaa

49

[TpaBubHBIE MHOTOTPAHHUKY:
MOHSITUE NTPABUIIBHOTO
MHOI'OI'paHHMKA; ITpaBUJIbHAS TPU3Ma
Y IpaBUJIbHAS TUPaMU/a; PaBUIIbHAs
TpeyroJjibHas MupaMua u
NPaBUJIBHBIN TETpasip; Kyo

50

[IpencrasieHne 0 MPaBUIBHBIX
MHOTI'OrpaHHUKAax: OKTasap,
JOAEKAdIP U UKOCAdIP.

51

52

53

CI/IMMeTpI/IH B IIPOCTPAHCTBC!
CUMMCETPUSA OTHOCHUTCIIBHO TOYKH,
HpﬂMOfI, IUIOCKOCTH. DJIEMEHTBI
CUMMCTPUHU B ITUpaMUJax,
napajejicnmIic1ax, rmpaBUJIbHbIX
MHOTI'OI'paHHUKaXxX

Briuncnenune 31eMeHTOB
MHOTOTPaHHHUKOB: p&0pa, TUaroHa,
YTIIbI

[Tnomaas 60KOBOM MOBEPXHOCTH U




MOJTHOM TOBEPXHOCTHU MPSIMOM
IIPU3MBI, IUIOIIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU
IIPSIMOM TIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITHPAMH/IBI,

54 . 1
TeopeMa O IO OOKOBOMH
MOBEPXHOCTH YCCYEHHOM MTUPAMU/IBI
55 'IFOHTpOHLHaﬂ paboTa 1o Teme 1
MHuororpaHHuku"
56 ITousitue 06 00BEME 1
S7 O0bEM upamMuibl 1
58 O0BEM TUpaMuIbI 1
59 O0BEM TUpaMuIbI 1
60 O0BEM TUpaMuIbI 1
61 O0BbEM TPU3MBI 1
62 O0BEM TPU3MBI 1
63 O06BEM npu3MbI 1
64 'I'COHTE)om,Haﬂ pabota no Teme 1
OO0BbEMBI MHOTOTPAaHHUKOB"
[ToBTOpenue, 060061IeHNE
65 cucreMarusanus 3HaHui. [loctpoenue 1
CEUYEHUN B MHOTOTPaHHHKE
[ToBTOpenue, o6o0IIeHNE
CHCTeMaTU3aIMsl 3HAHMIA.
66 Brrunciienue pacCTOSHUN: MEXIY } 1
JBYMsI TOYKaMH, OT TOYKH JIO TIPSIMOH,
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU
67 Hrorosast koHTpOIBHAsS paboTa 1
68 [ToBTOpenme, 0600IIEHNE 1

CHCTeMaTHU3allus 3HaHUH.




Bbruncienue yrioB: Mexa1y
CKPEIIMBAIOIIKUMUCS IPSIMBIMU,
MEXIY MPSMOM U IIOCKOCTHIO,
JBYTPaHHbBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOMIA/Tb TIOBEPXHOCTH Chephl

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

Bzaumuoe pacrnionoxxerue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momans cheps
N3o6paxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIMJIHHIAPUUECKON
TIOBEPXHOCTH

Hunmuuap: ocHOBaHUS 1 OOKOBast
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIIA s OOKOBOM M IOJHOM
MMOBEPXHOCTHU

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
PazsépTra uununapa. Ceuenus
HUIMHIIPA (TI0CKOCTHIO, MapaieIbHON
VT TIePTIICHAUKYISIPHOM OCH IMITMHIPA)
Konnueckas moBepXHOCTh, 00pa3yroime
KOHUYECKO MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH

Konyc: ocHoBaHue 1 BepinHa,
oOpa3yolas 1 och; IJIo1aab OOKOBOM U
MOJTHOW MMOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3yromume u
BBICOTA, OCHOBAaHUA U OoKoBas




IIOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, MapaJlICIIbHON 1
OCHOBAHUIO, U MJIOCKOCTHIO, TIPOXOISIIEH
yepes BEePIIHUHY)

11 KomOuHanus ten BpameHus u 1
MHOTOI'PaHHHKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B 1
MHOTOTPaHHHK HJIM B TEJIO BPAIICHUS

13 [Tonstue 06 06bEMe. OCHOBHBIE 1
CBOHCTBa 0OBEMOB Tell

14 O0BEéM UITHHIIPA, KOHYCA 1

15 OO0BéM TIapa u miomaab chepsl 1
[TogoOHEbIe TENa B MPOCTPAHCTBE.

16 CoOoTHOIIEHUS MEXKY IUIOMIAAIMHU 1
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEI

17 KOHTpOJ'II)I'-'Iafl ']{oa60Ta o reMaM "Tena 1
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE 1

19 Crno’xeHue 1 BBIYMTAHHUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnosxenne BekTopa 1o TpéM

21 HEKOMIUTaHapHBIM BeKkTopaM. IIpaBuiio 1
napaJiesienurea
Pemenne 3ama4, cBSI3aHHBIX C

22 IIPUMEHEHUEM IIPABUJI ACUCTBUMN C 1
BEKTOPaAMHU
[IpsiMmoyTonbHAsK ccTeMa KOOPIMHAT B

23 npoctpancTse. KoopanHaThl BEKTOpA. 1

[Ipocreiimme 3aa4u B KOOpAUHATAX




24

25

VYron mexay Bekropamu. CKaasipHOe
MIPOU3BE/ICHNE BEKTOPOB

Beruncienue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHatHO-BEKTOPHBINA METOI ITPH
pEIICHUU T€OMETPUYECKUX 3a/1au
Kontponbhas pabota no teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

29

30

31

32

[ToBTOpEeHME, 0000IIEHNE U
cucremaru3anus 3HaHuid. OCHOBHBIE
¢burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPHUH

IToBTOpEeHME, 0000IIEHNE U
cucremaru3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPHUH

[ToBTOpenue, 0600IIEHNE 1
cUcTeMAaTH3anus 3HAaHUN. 3a1auun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUU U METOABI UX PCIICHHUA

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUU

33

Hrorosas KOHTPOJIbHAA pa60Ta

34

[ToBTOpeHme, 0600IIEHNE U
CUCTEeMaTH3aIHsl 3HAaHUHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* MaTeMartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u
npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

* b.I'. 3uB. lugaktrueckue Marepuaisl o reometpuu s 11 kimacca. Mocksa.
«ITpocsenienue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
HUHTEPHET
- https://resh.edu.ru/

- OenepalibHBIN EHTP UHPOPMALIMOHHO-00Pa30BaTEIBHBIX PECYPCOB
(PLIOP), http://eor.edu.ru/

- Enunas komiekius nudpoBbix o0pa3oBatenbHbIX pecypcoB (Enunas
xosutekims L{OP), http://school-ollection.edu.ru/

- Uupopmanmonnas cucrema "EnrHoe OKHO TOCTyIa K 00pa3oBaTeIbHbBIM
pecypcam" (MC "Enunoe okno"), http://window.edu.ru/.

- ®enepanbHbIil mopran "Poccuiickoe oopazoBanue”, http://www.edu.ru/



https://resh.edu.ru/
http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/

