MUHUCTEPCTBO ITPOCBEIHIEHHUA POCCHUMCKON OEJAEPALINU
MunucrepcTBo odpazoBanus Pecnyoimku Komu
AJIMMHHMCTPAUMS MYHMIMNIAJIbHOTO paifioHa "ChIKThIBANHCKHH'"

Pecny0siuku Komn

MBOY "Yacosckag COLI"

PACCMOTPEHO YTBEPXJIEHO
Ha METOJIUYECKOM COBETE HupexTtop Kapmanogsa E.1.
mpotokoi Ne 1 ot 31 aBrycra 2023 1. mpuka3 Ne 203 ot 31 aBrycra 2023 r.
MYHULMNANBHOE 0 oposor
o4NNCaHO umn 0BOWV NOAMUCHIO:
BI‘OD)KETHOE MV.ILI/ILI,I/II'IAI;"IbH%E BIO,E[N?ETHOE
OBLIEOBPA3OBATEJIbH OBLEOBPA3OBATENbHOE
YUYPEXXOEHWE "YACOBCKAA
OF YUPEXZEHVIE N

"YACOBCKAA CPE[JHAA OBLIEOBPA3OBATENLHAA

LUIKONA"
OBLLEOBPA3OBATE/IbH Aara: 2023.10.04 13:09:20 +03'00'
AfA LLKONA"

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «I'eomerpus. ba3oBblil ypoBeHb»

s ooyuarormmmxest 10-11 kmaccon

Yacoso 2023



HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHoro npeameta «I'eomerpusi» g 10-11 knaccos Ha
0a30BOM YpOBHE pa3paboTaHa B COOTBETCTBUU ¢ DeqiepaibHbIM rOCyAapCTBEHHBIM
o0pa3oBaTeIbHBIM CTAaHAAPTOM CPEAHEro OOIIEero oOpa3oBaHUs, YTBEPKIAEHHBIM
npukazomM MunuctepcTBa npocsenieHus Poccuiickoit @eneparuu ot 17.05.2012r.
Ne413 (c m3MeHeHUsMH W JIONOJHEHUsAMH), B cooTBeTrcTBUU ¢ DenepanbHoi
o0pa3oBaTeIbLHON MPOTPaMMOI CPETHETO OO0IIeTr0 00pa3oBaHus, YTBEPKIACHHON
nprkazom MuHucTepcTBa npocseiieHus Poccuiickoin @enepanuu ot 18.05.2023r.
Ne371 (3apeructpupoBan MunucrepctBoM octuiuu Poccuiickoit denepanuu
12.07.2023r.), ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUIA, MPEIBIBIIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 0OOpa3oBaHUA.
Peanuzanust mporpammbl 00ecrieurBaeT OBIAJICHUE KIIOUEBBIMU KOMITETCHIUSMM,
COCTABJISIFOIIIMMU OCHOBY JUISl CaMOPAa3BUTHUSI W HEMPEPHIBHOIO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00yYarOIIXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh ydeOHOTO Kypca TeOMETpUM Ha YPOBHE CpEIHEro oOLIero
oOpa3zoBaHust OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOyYEHHsS] TE€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHs O0ydarmuxcs, (GopMHUpOBaHUS (YHKIUOHATIHLHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHbIX AUCHUILUIMH. Pa3BuTue y o0ydarommxcs
NPaBUIbHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIEHUU T'€OMETPUUYECKUX
aOCTpakIfii, COOTHOIICHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJCIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIIUXcs, a
TAaK)K€ KA4YeCTB MBIIUICHUS, HEOOXOJUMBIX [JIs aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUs Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUMHBIX OCHOB FTEOMETPUU U MOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJ€ pELIECHUs TI'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTb M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS TMPU PEIICHUH 337a4 €CTeCTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOTO ObITHS, (opma
OTPaKEHHUSI OKPYXAIOIIEr0 MHpA, YCJIOBHUE YCIEIIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM NESITENbHOCTH, SBIISIETCS
OJIHUM U3 TPOo(EeCcCCHOHATBLHO BAXHBIX KAauecTB, IMOATOMY akKTyajbHa 3ajlaya
dopMupoBaHus |y OOyYarOMIUXCS  MPOCTPAHCTBEHHOTO  MBIIIICHUS  Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHHWS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.
[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 0O0yueHus — 00I1IeoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOyuaromuxcs 4epe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U HCTIOTh30BAHHS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHUM, CIEHUPUUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPHH.
[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
00yJarommxcs CpeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUMA
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOyuaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIIME MaTeMaTUUYECKUE YMEHMUSI, CBA3aHHbBIE CO
celMPUKON reoOMeTpuu U HEOOXOAUMbIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme sT0r0, OHI NMEIOT BOZMOXKHOCTh H3yUUTh T€OMETPHIO OoJiee TITyOOKO, eClin
B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUECKHUX 3HAHUSX B
npohecCuOHANBHOM NesTEIbHOCTH.
JlocTmkeHre LelMM OCBOCHHUS MPOrpaMMbl 00ECIIEYMBAETCS pEILICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputreTHBIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:
e (opMupoBaHHE TPEICTABICHUS O TEOMETPUM KaKk YacTH MHPOBOU
KYJbTYPbl U OCO3HAHHUE €€ B3aMMOCBSI3U C OKPY>KAIOIUM MHPOM;

e (opMupoOBaHHE MTPEICTABICHHSI O MHOTOIPAaHHUKAX U TeJIaX BPALICHUS KaK
0 BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (dopMupoBaHWE YyMEHHs pAaclO3HaBaTh HA YEpPTEkKaxX, MOJCIIX U B

pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEICHHUs 3a/ay Ha MMOCTPOCHHS Ha M300paMeHHSIX

POCTPAHCTBEHHBIX (PUTYD;
e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTPaHHHMKAX U TeJlaX BPALICHHs U UX OCHOBHBIMHU CBOMCTBAMH;

e OBJAJEHHE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;

dbopMupoBaHHE YMEHHS TPOBOAUTH  HECIOXKHBIE JIOKA3aTeIbHbIE



pacCykKJeHUsT B XOJE PELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEPKAaHUEM;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN O0YYArOIIMXCA,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBIIILJICHUS;

e (opmupoBanue QPyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHH:
YMEHHE Paclo3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATUNA, 00BEKTOB U
3aKOHOMEPHOCTEH B pEaNIbHBIX >KU3HEHHBIX CUTYalUSIX U MPU WU3YUYECHUU
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJIEIU, TMPUMEHITh OCBOCHHBIM T'€OMETPUYECKUIA
anmapat  JUIs = peuieHus ~— MPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MMOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENTHEHONM OCOOCHHOCTHIO MPOTPaAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HA4YaJI€ €r0 U3yUYEHUs 3a/1a4, pEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUA, U OINpeAeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBINIJICHUS,
CTUMYJIMPYET NPOTEKaHUE UHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AabHEUIIIEMY
M3YUYCHHUIO TTPEAMETA.

[IpennouteHue oTnaércsi HArsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEHM OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4almxcs B Kypce CTepeoMeTpUr TPOBOAUTCS 3a CUET PEUICHU 3a/1a4 HA CO3JJaHuE
MIPOCTPAHCTBEHHBIX 00pa30B U 3a7ady HA OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
M3MEHEHHUS €r0 UCXOJAHOTO COMIePKaHMUS.

OcHoBHbIE cozepkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukny», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaleHus»,
«BeKTopbl M KOOPJMHATHI B IPOCTPAHCTBEY». DOPMUPOBAHUE JTOTUUECKUX YMEHUIN
pacnpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0Iero 00pa30BaHuUs.

Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOIEE MPEAMETHBIM pPe3ybTaTam
OCBOCHMSI paboyell MmporpaMMmbl, pacHpenefl€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIFOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEJCTABICHUN OOYYarOMIMXCS, PACIIUPSS U
yriyosisis e€, o0pasys MpOoYHble MHOKECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpum oTBoAUTCS 2 4yaca B Heaento B 10 kinacce u 1 4ac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelmmBarommecs npsmele. [lapauiensHOCTh NpsAMBIX U
IJIOCKOCTEH B  NPOCTPAHCTBE: IApAJUIEIbHBIE IPSAMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOd MEXAy MNpPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
mockoctel. IIpocTeiimme npocTpaHCTBEHHbIE (PUIYpbl HA TUIOCKOCTU: TETPa3Ap,
KyO, mapajuiesenunes; NOCTPOCHUE CEUCHUN.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O MpsSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUs (PUTYPBI HA TJIIOCKOCTh. [lepnenaAnKyIspHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHu U OCHOBAHUS MPHU3MBIL; MpsAMasi U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs U TOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHas nupamMuaa. OJEMEHTBl Npu3Mbl W nupamuiabl. lIpaBunbHbIE
MHOTOTPaHHHUKHU: TOHSATHE NMPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
TeTpadap; KyO. IlpeacrtaBieHune O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTH. DJIE€MEHTHI CAMMETPHH B MMPAMHUJIAX, TapAJLJIEIEeNHUIENaX, IPABUIbHBIX
MHOTI'OTPAaHHHKAX.



Brruncnenre 971€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IuUaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
oA yceu€HHnou nupamupl. [lorstue 06 o0béMe. OObEM MUpaMuabl, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA 6 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM I1apa U TI0IaAb Chephl.

[TomoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWJl JACUCTBUN ¢ BekTopamu. lIpsMoyrosibHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl ydeOHOTO MpeaMmeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUXKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCleKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3MIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 33/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTUYECKHX TMpoOIieMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHUKH M MaTEeMaTHYECKOH KyJIbTYpOH KaK CpPEICTBOM TO3HAHHUS MHPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcarvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeiicTBUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN W TPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIICHHS M BBIBOJIBI MO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunopmanueii:

e BBIABITH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBUH C YCIOBUSIMH
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3fiMyMe U CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuvecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJajga B OOMMI MPOAYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIECHUS 3a]1a4H, BHIOMPATh CIOCO0 peleHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU! C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTb NOHATHUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHU; TMPAaBUIIbHBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ce€YeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€AOB,  BBIIOJIHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHANUTUYECKHE METOJAbl MPHU PpELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAIWTUYECKHE METOJbl NPHU PpPELICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPELIMBAIOIIMMHACA NPAMBIMH, MEXKIYy NPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpaMU/a) C IPUMEHEHHEM (POPMYJT; BEIUUCISATH COOTHOILIEHHS MEX Y TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsTh MONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peabHBIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUCCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHIP; KOHUYECKas TOBEPXHOCTh, 00pa3yroIme
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUAMU: MHOTOTPAHHUK, BITMCAHHBINA B CEPy ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.

N3o00paxaTh u3ydaemble (PUTYpbl OT PYKHM U C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEJCTAaBICHHYIO HAa YepTEeKax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKUCIIO, YTOI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaralofX HECKOJIbKO IIAroB PEIIEHUs, ECIIU YCIOBHS NPUMEHEHHUS 3aaHbl
B sSIBHOU (popme.

PemaTte npocreiiline reoMeTpuuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XkJI€HWE FeOMETPUUECKUX BEJIMYMH 110 00pa3laM WUiIu alropuTMam, IpuMeHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPONE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MONYYEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh pEajbHBIC
CUTyallUM W TPUMEHSITh HM3yYECHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYJIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pealbHbIC
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
https://resh.edu.ru/office/user/profile/
1 BBenenmne B crepeoMeTpuio 10 https://www.yaklass.ru/
https://ege.sdamgia.ru
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. https://resh.edu.ru/office/user/profile/
2 [TapamienbHOCTh IPSIMBIX U 12 1 https://www.yaklass.ru/
IJIOCKOCTEH https://ege.sdamgia.ru
TlenIeH MKy ISDHOCTE IDSIMELX 1 https://resh.edu.ru/office/user/profile/
3 pricHi Vy p p 12 https://www.yaklass.ru/
IUIOCKOCTEH } .
https://ege.sdamgia.ru
VB MESKLY TIPSMBIMH 1 https://resh.edu.ru/office/user/profile/
4 y ip 10 1 https://www.yaklass.ru/
IUIOCKOCTSIMU :
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 MHororpanHuku 11 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
TTOBTODEHIE: COTCHIS. DACCTOSHIS 1 https://resh.edu.ru/office/user/profile/
7 p ' P 4 1 https://www.yaklass.ru/
YTl https://ege.sdamgia.ru
OBHIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIe (LM (POBbHIE)

Ne i/t Konrpoubnusie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
https://resh.edu.ru/office/user/profile/
1 Tena BpameHus 12 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 OOBEMEI TeT 5 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
BeKTophl H KOOPTUHATH B https://resh.edu.ru/office/user/profile/
3 10 1 https://www.yaklass.ru/
TpocTpatcTBe https://ege.sdamgia.ru
ToBTopeHHe, 0606meHTe https://resh.edu.ru/office/user/profile/
4 ’ o 7 1 https://www.yaklass.ru/
CHCTCMATH3AMA SHAHHH https://ege.sdamgia.ru
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

KoauuecTBO 4acoB

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Bcero

KonTpoJabHble
padoTbl

OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IPOoCcTpaHcTBO. [IpaBmita
M300paXKeHUS Ha PUCYHKAX: N300paKCHHUS
HHOCKOCTeﬁ, napaajaCIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKarommecs mIoCKOoCTH,
InepeceKaromumecs npsamMas U rmiI0CKOCTb

IlonsTus: IepeceKarommecs mIoCKOCTH,
nepeceKkarommecs npsaMast 1 rmjiI0CKOCTb

3HAaKOMCTBO C MHOTOI'PaHHHMKaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha
pHUCYHKaX, Ha MPOEKITMOHHBIX YePTeKaX

HavanbpHbie cBeieHNs 0 KyOe U mupamu/e,
UX pa3BEPTKH U Mozen. CedeHust
MHOT'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamue,
uXx pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PAaHHUKOB




[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

10

11

[Tonsatue 06 akCHOMATUYECKOM IIOCTPOCHUU
CTCPCOMCTPHU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA U3 HUX

[Tonsatue 06 akCHOMATUYECKOM IIOCTPOCHUU
CTCPCOMETPUU: AKCUOMBI CTCPCOMCTPHUH U
CIICACTBHA U3 HUX

Bzaumnoe PpacCIIOJIOKECHUC TTIPSAMBIX B
MPOCTPAHCTBE: IIEPECCKAOIINECCH,
apaJiuICJIbHBIC U CKPCIIHUBAONIUECCA ITPAMBIC

12

[TapamienpHOCTh IPSIMBIX U IVIOCKOCTEN B
IIPOCTPAHCTBE: MMapaJuICIIbHBIC IPSIMBIC B
IIPOCTPAHCTBE; MapaJIEIbBHOCTD TPEX
MIPSIMBIX

13

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
npoctpaHcTse: [lapamienbHOCTh NPAMON 1
MJI0CKOCTH

14
15

V1l ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

Yron Mexay npsiMbIMU B IPOCTPAaHCTBE

16

17

Yros Mexay NpsIMBIMU B TPOCTPAHCTBE

[TapaienbHOCTB IIOCKOCTEN:
napaJijiCJIbHBIC IJIOCKOCTHU

18

CaolicTBa napajuiesbHbIX IIOCKOCTEHN




[Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA

19 IUIOCKOCTH: TETPa3p, KyO, napasuienenumnes

20 [Toctpoenue ceueHuit

21 [TocTpoenue ceueHuit
KonTponbras pabora mo teme "lIpsimbie u

22 IIJIOCKOCTH B IPOCTPAHCTRBE.
[TapanminenbHOCTb NPSAMBIX U IJIOCKOCTEN"

23 IlepneHIUKYISAPHOCTD NPSAMON U MJIOCKOCTH:
NIEPIEHIUKYJISIPHBIE NIPSMBIE B IPOCTPAHCTBE

24 IIpsimble napasuienbHble U
MEPIEHIUKYJISIPHBIE K IITIOCKOCTH

o5 [IpsimMble napasienbHble U
MEPIEeHIUKYISIPHBIE K MJIOCKOCTH

26 [Ipu3HaK nepneHMKyISIPHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3HaK nepneHMKyISIpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o npsiMO NTEpIIEH IUKYIIAPHON
IIJIOCKOCTH

29 TeopeMa 0 npsIMOM NEpIIEHIUKYIIAPHOU
IIJIOCKOCTH

30 TeopeMa 0 npsIMOM NEpIIEHAUKYIIAPHOU
IJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT

MNPAMOM 10 MIIOCKOCTH




[lepnenuKyssip U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IJIOCKOCTH
[lepnieHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH
[lepnieHIMKyISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 0 IIJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOa MEXKAY IPSIMON
U IUIOCKOCTBIO

36 JIByTpaHHBIN yroJI, TMHEHHBIN yroil
JIBYTPaHHOIO yria

37 JIByTpaHHBIN yroJI, TMHEHHBIN yroil
JBYTPaHHOIO yria

38 IlepneHIMKYIAPHOCTD IJIOCKOCTEN: IPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IIOCKOCTEN

39 [lepneH MKy IIpHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIISIPHOCTH IBYX IIOCKOCTEH

40 [lepneH MKy IIpHOCTD IJIOCKOCTEM: TPU3HAK
MEPIEeHIUKYIISIPHOCTH BYX IIOCKOCTEH

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o Tpéx mepHeHANKYISIPAx

43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
KonTponbHas padbota no remam

m "TlepneHUKYJISIPHOCTD IPSIMBIX U

miockocTeil" u "YTIbl MEXKYy NPSIMBIMU U
miockocTaMu"”




45

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIble MHOTOI'PAaHHUKU; pa3BEPTKa
MHOTOTpaHHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamrenenunen, NpsAMOyIrOJIbHbBIA
napajuleJIenuIe] 1 ero CBOMCTBa

IIupamupa: N-yrojabHas NUpaMUIa, TPAHU U
OCHOBaHHE MUPaMHU/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTh IUPAMU/bI; IPAaBUJIbHAS U
yCeu€HHas upaMuIa

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
MIPaBUIBHOIO MHOTOTPaHHUKA; IPaBUIIbHAS
IpU3Ma U MpaBUWIbHAs MUPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUAIA U
MIpaBWIbHBIN TeTpa3p; KyO

[IpencraBieHue o0 MPaBUIBHBIX
MHOTOTPaHHHUKaX: OKTadP, TOJEKAdIP U
HKOCadIP.

CI/IMMCTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPHUA
OTHOCHUTCIIBHO TOYKH, HpSIMOﬁ, IIJIOCKOCTH.
OIEMEHTBI CUMMCTpPUU B ITUpaMUJAX,
HapajuiejcnmIieaax, rnmpaBUJIbHbIX
MHOTI'OrpaHHUKax

52

Bbrunciienue 371€MEHTOB MHOTOTPAHHHKOB:
pEOpa, muaroHa u, yribl




[Tnouianp 60KOBOM OBEPXHOCTH U IOJIHOM
MOBEPXHOCTHU MPSMOI MTPU3MBI, TUIOMIAb

53 y y 1
OCHOBaHUH, TeopemMa 0 GOKOBOM
MIOBEPXHOCTHU IPSAMOM IPU3MBI
[Tnouianp 60KOBOM OBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIbHON MTUPAMUJIBI, 1
TeopeMa o 101 OOKOBOI MOBEPXHOCTH
YCE4EHHOM MUpPaMUIbI
55 KonTponbhas padbota no teme 1
"MHororpaHHuKu"
56 [Tonsitre 06 06bEMe 1
o7 O0BEM nupamMuIbI 1
58 O06BEM TUpaMuIbI 1
59 O0BEM nupaMuIbI 1
60 O0BEM nupamMuIsI 1
61 O0BEM npu3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 Kontponbnas padota o Teme "OO0bEMBI 1
MHOT'OTPaHHUKOB"
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
65 3HaHui. [locTpoeHue ceuenuii B 1
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
3HaHUU. BeIYKCIIEHNE PACCTOAHUMN: MEXIY
66 JBYMsI TOUKaMH, OT TOUYKH 70 MPSMOH, OT 1

TOYKH O0 MIIOCKOCTH, MCIKOY
CKpCHIUBAOIMUMHUCS ITPAMBIMHA




67 HTorosast KOHTpOJIbHASA paboTa

[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3aIUs
3HaHUH. Be4KciIeHne yIioB: MEXay

68 CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEKITY 1
IPSIMOY ¥ TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEXY TIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KJIACC

JJIeKTPOHHbIE
uudgposbie
KosaunvecTBo yacoB oOpa3oBaTe/ibHbIE
Ne n/m Tema ypoka pecypchl
KonTposbHbie
Bceero
padoThI
1 Cdepa u map: uUeHTp, paanyc, IuaMeTp; 1
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl
BsaunmHuoe pacrionoxxeHue chepsl u
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
cdepe; momaas chepsl
3 N300paxenue chepsl, mapa Ha MIOCKOCTH. 1
Ceuenus mapa
[{unuuapuyeckas HIOBEPXHOCTb,
4 o0pa3yromue UIHHIPHIECKOM 1
MOBEPXHOCTH, OCh IIWJIHHIPUIECKON
MTOBEPXHOCTH
Hunuuap: ocHOBaHUS U OOKOBast
5 MOBEPXHOCTh, 00pa3yoIas U OCh; IJIONIAIb 1
OOKOBOI1 U MOJIHON MOBEPXHOCTH
N300parkeHre HUIMHAPA Ha TNIOCKOCTH.
5 Pa3Béprka nunuaapa. CeueHus MUIMHIPA 1

(TIIOCKOCTHI0, MapalIeIbHON HIn
NEPIEHIUKYIISIPHON OCH LIMIIMHAPA)




Konnueckasi moBepxHOCTh, 00pa3yromye

7 KOHUYECKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOI MOBEPXHOCTU
Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yroIias ¥ 0Ch; IIIOMAAs OOKOBOM U
IIOJTHOW ITOBEPXHOCTH

9 YceuéHHBIN KOHYC: 00pa3yollre U BBICOTA,
OCHOBaHUs U OOKOBasi TOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.

10 Pa3Béprka koHyca. CeueHus KoHyca
(TITOCKOCTHI0, MapaljIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, POXOASIIEH Yepe3 BEpILIUHY )

1 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHororpaHH1K, ONUCaHHBIN OKOJIO chephl;

12 cdepa, BucaHHas B MHOTOTPaHHUK WJTH B
TEJIO BpaIICHUS

13 ITonsatue 06 06béme. OCHOBHBIE CBOWCTBA
00BEMOB TeEN

14 O0BEM UIHHIIpa, KOHYCa

15 O06bEM mapa u wiomanas cheps
[Tomo6HbBIE TeNa B MPOCTPAHCTBE.

16 CoOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

17 KonTponbnas pabora no temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE

19 CrnoskeHue v BBIYMTAHNE BEKTOPOB




20

YMHOKEHUE BEKTOPA HA YUCJIIO

21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiejenunea

Pemenue 3amay, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopauHaTel BeKTOpAa.
[Ipocreiimme 3a1a4u B KOOpAUHATAX

24

VYron mexay Bekropamu. CkaispHoe
MIPOU3BE/ICHNE BEKTOPOB

25

26

Brruncienue YTJIOB MCXKAY MPSAMBIMHA U
IIJIOCKOCTAMU
KOOpI[PIH&THO-BCKTOpHLIﬁ MCETO/ IIpU
peUICHUH I'COMCTPUYICCKUX 3a1a1

27

28

29

Kontponbnas padota o Teme "BekTopsl u
KOOpJUHATHI B IPOCTpaHCcTBE"

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHUEe, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUH




[ToBTOpeHUE, 0600IICHNE 1

30 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpeHUE, 0600IICHNE 1

31 CUCTeMaTH3aIvs 3HaHUH. 3a1a4n 1
TUTAHUMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

39 cucremaru3anus 3HaHuiH. OCHOBHBIE 1
¢burypsl, hakTel, TEOPEMBI Kypca
CTEPEOMETPUH

33 HroroBast koHTposIbHAs paboTa 1

34 [ToBTOpeHUE, 0600IICHNE 1 1
CUCTeMaTH3aIvsl 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

Marematuka: anredpa ¥ Hayajia MaTeMaTUYEeCKOTO aHalIu3a, TEOMETPHUS.
I'eomeTpus. 10-11 knacc. YueOoHuk. bazoBbiii 1 yriryOnEHHBIN YpoBHH/ ATaHACSH
JI.C., byty3o B.®., Kagomues C.b. u ap. ;AkunonepHoe oomectBo "M3naTeancTBo
"I[Ipoceemenue"

I'eomerpus. unaktuueckue matepuainsl. 10 kinacc. ba3oBblil u mpoduIIbHbII
ypoBHu./b.I". 3uB; Axunonepnoe oomectBo "M3narensctBo "[Ipocemienue”
I'eomerpus. unaktuueckue matepuainsl. 11 knacc. ba3oBbiil u mpoduiIbHbII

ypoBHu./b.I". 3uB; Aknnonepuoe obmectBo "M3narenscTBo "IIpocsemnienue”

METOAUYECKHUE MATEPHUAJIBI JIJI1 YUUTEJISA
Metoauyeckoe nmocooue kK npeIMeTHON JTMHUM YueOHUKOB 110 reometpun JI. C.

AranacsH, B.®.byry3oBa, C.b.Kagomiiesa u p.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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