MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MBOY "COII n. HuBenckoe"

PACCMOTPEHO

Ha MCTOANYCCKOM COBCTC

COI'NTACOBAHO

neJarorn4d€cCKOM COBETC

YTBEPXIEHO
Jupexrop

[Ipotokomn Ne
oT « »asrycra 2023T.

[IpoTokon Ne
oT « »asrycra 2023T.

I'.I". I'paxoBckas

or « »asrycra 2023r.

MopgnucaHo undposoi nognuckio: MYHULIMMNAIBHOE
BOAXXETHOE OBLLEOBPA30BATE/IbHOE YYPEXAEHVE
"CPEAHASA OBLLIEOBPA3OBATE/IbHAA LLIKOIA I,
HUBEHCKOE"

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, HH K0N=7710568760,
OrPH=1047797019830, STREET="B0/bLU0I4 3NaTOYCTUHCKNIA Nepeynok, A. 6,
cTpoeHue 1", L=r. Mocksa, C=RU, O=KasHaueiicTeo Poccuu,
CN=KasHauelicTeo Poccim

MpuunHa: 5 yTBepAMN 3TOT AOKYMEHT

JMarta: 10 OkTa6pb 2023 r. 8:53:49

PABOYAS ITPOT'PAMMA

(ID 633374)

yueOHoro npeamera «I'eomerpusi. ba3zoBblii ypoBeHb»

st ooyuaromuxest 10-11 kmaccoB

HuBenckoe 2023




MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUH, TPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHHH I€OMETPHUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUaIllUXCsl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIIINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€¢ pELIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUraTh M ONPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00beIUHSET pa3Hble BU/IbI yU€OHOM U TPYAOBOU AESITENILHOCTH, SIBISETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KAadyeCcTB, IMO3TOMY aKTyalbHa 3ajadya
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH IO MHOTUM HAIIPABJICHUSM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUM MW JEUCTBUM, CIEHUPUYHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00yJaromuXcsi CPEAHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUYNTENBHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, OHI NMEIOT BO3MOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITyOOoKo, eCln
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitOTCS:

e (opMHpOBaHHE NpPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
0 BaXXHEWIINX MaTEeMaTHYEeCKHX MOJIENIX, MO3BOJSIONINX OMUCHIBATh U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJCHHS B XOJ€ PCIICHUS CTEPEOMETPHUSCKHUX 3aJad U 3a7ad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (opmupoBanue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOMN F€OMETPHH:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsX U MPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUM B HAYAJIE €r0 U3YUYEHHUS 3a7a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
W3YYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIUXCS B Kypce CTEPEOMETPUH ITPOBOJUTCS 3a CUET pEUICHUS 3aa49 Ha CO3/1aHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ad HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKaHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COJEPKAaTeNbHbBIM JIMHUAM, HO U 110 ToAaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJIEHUE TI€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOUYHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napauielibHble M CKpeuuBaroumecs npsmbie. [lapaiensHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapaiuteTIbHOCTB MIIOCKOCTEM: MapajuleabHbIE IIIOCKOCTH; CBOMCTBA MapalIeIbHbBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpsIMbIE MNapaJUieIbHbIE W TEPICHAUKYJSIPHBIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOi
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIJIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOcTell. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE NMUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHThl CAMMETPHUH B MUPAMUIaX, MapaJlieIenuIieiax, MpaBUIbHbIX
MHOT'OTPaHHUKAX.



Brruucnenue d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOit mpu3Mmsbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KJIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yolliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOIIAJIb TOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJ10 cdepsl; cepa, BlMcaHHAS B MHOTOTPAaHHUK, UJTH TEJIO BPAILICHMUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[lonoGHbeie Tena B mpocTtpaHcTBE. COOTHOLIEHUS MEXAY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTu U B mpocTpaHcTBe. CI0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmiue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



BeruncieHre yrioB Mexay IMPSMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHIMCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCHIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTWKEHUW B JPYrMX HayKaX, TEXHOJOIHUAX, cdepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUN HAYKH U JAEATEIBHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuuHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATEIBbHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000Opa30BaHUIO HA TMPOTSIKEHUU BCEU KXU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa HSKOJOTHUECKHX MpoOseM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUIEHUN MEXAY MOHATUAMH, (HOPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHMEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT IO3HAHMS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
POBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH AePUIMTHI HH()OPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U JJIsl pEUICHUs 3a/1auu;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpapruecK;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHHWS  3aJayd,  OSKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHIHOW U MHAUBHUIYaIbHOM
paboThl MpU pelieHUH Y4YeOHBIX 3aJay; NMPUHUMATh LEJNb COBMECTHOM
JESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBHUS C IPYTUMH YJIEHAMH KOMaH 1bl; OLICHUBATh
KaueCTBO CBOEro BKJaJga B OOMMA MOPOAYKT IO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Yuusepcanvuvie pecyiamuesnsie oeticmasus, obecneuusarom hopmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysabTara
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa I€IM U YCJIOBUSM, OOBSICHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CJEACTBUS W3 HUX MPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA yTOJd, TpaHU ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apaJUICICIUIEAbI).

OnepupoBaTh MOHATUAMHU: CEKYIas MIIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKpPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NOPsIMOM UM IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBarh MOHITHUSMU: CHUMMETPHUsT B TPOCTPAHCTBE; IEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI IS PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI IIPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallu W TPUMEHSATh HM3YyYCHHbIC TIOHSTHS B TMPOIECCE IOUCKA PEIICHUs
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAXOXKIEHUEM T€OMETPUUECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (UJIMHIP, KOHYC, cdhepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIIapOBOM CJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISTE COOTHOIICHHS] MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BuI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJHOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiiime reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUU U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMEHATh MONYYEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIU3UPOBATh PEAJIbHBIE
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, arnmnapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10 https://school.oblakoz.ru
2 [Ipsimbie 1 TIIOCKOCTH B HpOCTpaHCTBe.u 12 1 https://school.oblakoz.ru
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH
IT
3 epHeHHHIfyMpHOCTL MPAMBIX 1 12 https://school.oblakoz.ru
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://school.oblakoz.ru
) MHororpanHuk# 11 1 https://school.oblakoz.ru
6 OOBEMBI MHOTOTPaHHUKOB 1 https://school.oblakoz.ru
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1 https://school.oblakoz.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena BpameHus 12 https://school.oblakoz.ru
OOBEMBI TET 5 https://school.oblakoz.ru
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 https://school.oblakoz.ru
I1 600
4 OBTOPCHIE, ODOBIIEHHE, 7 1 https://school.oblakoz.ru
CUCTEeMaTH3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpancTBo. [IpaBuna n3oopaxkeHus
Ha PUCYHKaX: H300paKeHUs
TUIOCKOCTEH, MapaylIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

[TonaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOIIMEC psiMast
U IJIOCKOCTh

[TonsTus: MEepeCCKaronmeca
IJIOCKOCTH, IIEPECCKAOIIUECCA MTPpAMasi
" IIJIOCKOCThb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHCYHKaX, Ha IPOEKI[MOHHBIX
4epTeKax

HauanbHble cBeieHHs 0 Kyoe u
NUpPaMUJIE, UX PA3BEPTKU U MOJIETIH.
CeueHnst MHOTOTPaHHUKOB

https://school.oblakoz.ru



https://school.oblakoz.ru/

HaganbsHbie cBeieHus 0 Kyoe u
nUpaMuIe, UX pa3BEPTKH U MOJIEIIH.
CedeHust MHOTOTPaHHHKOB

https://school.oblakoz.ru

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

[TonsiTrie 06 akCHOMaTHYECKOM
IIOCTPOEHUHN CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
[TonsiTrie 06 akCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCETPHUU U CIICACTBUSA U3 HUX

https://school.oblakoz.ru

11

B3anMHOE pacniosiokeHue NpsIMbIX B
IPOCTPAHCTBE: IIEpeceKaroIuecs,
NapauleJIbHbIE U CKPEIHBAIOIINECS
psIMbIE

12

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE:
napaajaCJIbHbIC ITPSAMBIC B
IIPOCTPAHCTBE; NapAJUIETbHOCTD TPEX
IPSMBIX

13

[TapaeapHOCTB NPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH

https://school.oblakoz.ru

14

VYrisl ¢ COHaIpaBJICHHBIMU CTOPOHAMU



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/

VYros Mexay NpsMbIMU B

15
IIPOCTPAHCTBE

16 VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

17 HapanenbHocts n0CKkoCTe: https://school.oblakoz.ru
napauleJIbHbIE III0OCKOCTH

18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH
ITpocreiimme npoCcTpaHCTBEHHBIE

19 (GUTYpHI Ha IIOCKOCTHU: TETPadIp, KyO,
napajuiesenumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuennii https://school.oblakoz.ru
KonrponbHas pabora no reme

29 "ITpsiMble ¥ TUIOCKOCTH B
npoctpanctse. [lapannensHocTh
IPSIMBIX U IJIOCKOCTEH"
IlepneHAUKYIAPHOCTD MPAMON U

23 IUIOCKOCTH: IEpIEHANKYIISIPHbBIE
IPsSIMBIE B IPOCTPAHCTBE

24 [IpssmMble napasenbHble U
NEPIEHUKYIISIPHBIE K IIJIOCKOCTH

25 Hpambie MapaeabHEbLe i https://school.oblakoz.ru
NEePIEeHIUKYIISIPHBIE K MIIOCKOCTH

26 HpHSH?K TEPTICHAMKYIAPHOCTH https://school.oblakoz.ru
IPSIMOM U TNIOCKOCTH

97 [Tpu3Hak neprneHuKyIspHOCTH

HpHMOfI " ITJIOCKOCTHU



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/

28

Teopema o npsimoit
HEePIEHANKYIAPHOH MJI0CKOCTH

29

30

Teopema o npsimoit
MEPIECHINKYIISIPHOUN TIIOCKOCTH
Teopema o mpsimMoi
NEePHEHANKYJISIPHON IIIOCKOCTH

31

[IepnieHauKyIsp U HAKIOHHBIE!
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUIOCKOCTH

https://school.oblakoz.ru

32

[IepnieHauKyIsp U HAKIOHHBIE!
paccTosiHue OT TOYKHU J10 INTIOCKOCTH,
paccTosiHue OT MPSAMOM 10 IIIOCKOCTH

https://school.oblakoz.ru

33

34

35

[leprieHIUKYNSAp U HAKIOHHBIE:
paccTosiHKE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

[TepnieHUKYNSAp ¥ HAKIOHHBIE:
paccTosiHUE OT TOYKHU 10 IIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TUIOCKOCTH

VYTIisl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U IIOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJI, TMHEHHBIN yrom
JIBYTPaHHOI'O yTIJla

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria
[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:
IIPU3HAK MEPIICHIUKYIAPHOCTH IBYX
IJIOCKOCTER

https://school.oblakoz.ru



https://school.oblakoz.ru/
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39

[IepnieHIUKYIAPHOCTD INIOCKOCTEN:
NPU3HAK NEPIEHAUKYIIPHOCTH JBYX 1
IIJIOCKOCTEMN

40

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
HNpU3HAK HEPHEHAUKYIIPHOCTH ABYX 1
IIJIOCKOCTEMN

https://school.oblakoz.ru

41
42

Teopema o0 TpEX nepHeHAUKYIApax

Teopema o0 TpEX nepHeHAUKYIApax

43

44

45

Teopema 0 TpEX nMepHneHAUKYISIPax

KonTponbhas pabota nmo rTemam
"IlepneHUKyYISIPHOCTD NMPAMBIX U
Al

miockocteil" u "Yriael Mexy
MPSMBIMH U TIJIOCKOCTSAMU"

IlonsTe MHOTr'OrpaHHMKa, OCHOBHBEIC
OJICMCHTBI MHOT'OTpaHHHUKA, BBIITYKJIBIC
1 HEBBIITYKJIBIC MHOT'OI'PAHHUKH,
pasBépTKa MHOTI'OrpaHHUKaA

https://school.oblakoz.ru

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBaHUS IIPU3MBI; IIpsIMasi U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS
MIOBEPXHOCTb ITPU3MBbI

https://school.oblakoz.ru

47

[Tapannenenunen, NpsAMOYTOIbHBIN
napaiesienune]] 1 ero CBOMCTBa

48

[Mupamuaa: N-yroiapHast nupaMuia,

IpaHy ¥ OCHOBAHHE TTHPAMHU/IBL;

O0KOBas 1 MOJIHAS TOBEPXHOCTh 1
UPaMUJIbI; TPABIIIbHAS U yCeUEHHAS
nupamMuza



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/

49

50

HpaBI/IJIBHBIe MHOI‘OFpaHHI/IKI/I:

MOHSITHE TTPABUIIBHOTO
MHOTOTPaHHMKA; MPaBUIbHAS MPU3Ma U
MpaBWIbHAS TUPAMHMJIA; TIPABHIIbHAS
TpeyrojbHas MUpaMua U MPaBUIbHBIN
TeTpa’ap; Kyo

[TpencraBieHne o MpaBUIbHBIX
MHOTOTPaHHHMKAX: OKTadIp, T0JAeKadIp
1 UKOCadIp.

https://school.oblakoz.ru

51

52

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHSL OTHOCUTEIIBHO TOUKH,
MPSMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B TUpaMUIaX,
napajuiejenumneax, MpaBuiIbHbBIX
MHOTOIPAaHHHUKAX

Briuucinenue piieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, TUaroHa,

YTJIbI

53

[Tmomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOM MPU3MBI,
IJI0IIab OCHOBAHMI, TEOpEMa O
OOKOBOI TTOBEPXHOCTH MPSMOM
MIPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHOM MHUPAMHU/IBI,
Teopema O TUIoMAaau OOKOBOM
IMOBEPXHOCTH YCEYEHHOW MUPAMUIBI

https://school.oblakoz.ru

55

KoHnTtponbHas pabota 1o teme
"MHororpaHHuku"



https://school.oblakoz.ru/
https://school.oblakoz.ru/

56 [TonsiTHe 06 00BEME 1
57 O0BEM TUpamMu bl 1
58 O0BEM TUpaMHUTBI 1 https://school.oblakoz.ru
59 O06BEM nupamuIb1 1
60 O0BEM TUpamMu bl 1
61 O06BEM pu3MBbI 1
62 O0BEM TPU3MBI 1
63 O0BEM TTPU3MBI 1 https://school.oblakoz.ru
64 KoHTpoinbHas pabora 1o Teme 1
"O0BbEMBI MHOTOTPAHHUKOB"
[ToBTopenue, 0600mIEHNE
65 cucremaTtusauus 3Hanuil. [loctpoenune 1 https://school.oblakoz.ru
CEYCHUI B MHOTOT'PAHHHUKE
[ToBTOpEHnue, 06001mEeHNE
crucTemMaTu3alus 3HaHui. Beraucnenue
66 PaCCTOSHH: Memn}: ABYMI TOTRAME, 1 https://school.oblakoz.ru
OT TOYKH JI0 MPSIMOiA, OT TOYKH JI0
TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS TTPSIMBIMU
67 Hrorosast koHTpOIBHAS paboTa 1
[ToBTOpeHnue, 06001IeHNE
cucTeMaTu3aius 3HaHui. Beraucienne
68 YIJIOB: MEXKY CKPEIIHBAFOIIIHMHUCS 1
MPSIMBIMH, MKy TIPSIMOU U
IJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB,
YTJI0B MEXKIY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paaunyc,
JMaMeTp; TUIOIIA b [IOBEPXHOCTH
cdepbl

B3aunmHuoe pacrionoxxenue chepbl u
IUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cthepe; miomaas chepsl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://school.oblakoz.ru

N3obpakenue chepsl, mapa Ha
miockocT. CedeHus mapa

HI/IJ'II/IHI[pI/I‘IGCKaﬂ IMOBCPXHOCTD,
00pa3yromue MUINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
MIOBEPXHOCTH

[ununap: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yromas U OCh;
IUIOIIAaAb OOKOBOM M HOJIHOM
MIOBEPXHOCTH

N3ob6parkenne nuimHapa HA
mockocTy. PazBéprka nunuHapa.
Ceuenus nuuHApa (MIIOCKOCTHIO,
napasuieIbHON Win
NEePIEeHIUKYISIPHON OCH LIUIUHAPA)

https://school.oblakoz.ru



https://school.oblakoz.ru/
https://school.oblakoz.ru/

Konnueckast nOBEpXHOCTB,
o0pasyronye KOHUYECKon
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

https://school.oblakoz.ru

Konyc: ocHOBaHue u BepIMHa,
00pa3yromas 1 OCh; IJIOMIA/b
OOKOBOM M IMOJTHOM MOBEPXHOCTH

10

11

12

Yceu€HHblil KOHYC: 00pa3yroume u
BbICOTA; OCHOBAaHUA U OoKkoBas
MMOBEPXHOCTh

N300pakeHre KoHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
(MII0CKOCTHIO0, MTAapaJIeIbHOM
OCHOBAHUIO, U INIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpaiieHus u
MHOTOTPaHHUKOB

MHoOrorpaHHuK, ONMCaHHbIA OKOJIO
cdepsl; cdepa, BIMcaHHas B
MHOTOTPaHHUK WX B TEJIO BPALLCHUS

https://school.oblakoz.ru

13

[Moustue 00 00bEMe. OCHOBHEIE
CBOMCTBA O0OBEMOB TEN

14
15

O06BEM IuUIMHIpPa, KOHYCa

O06BEéM mapa u miomaas cheps

16

[TonoOHbIe TeNa B MPOCTPAHCTBE.
CoOTHOIIECHUS MEXTY TUTOTIAISIMA
MOBEPXHOCTEH, 00bEMaMH TTOTOOHBIX
Tel

https://school.oblakoz.ru
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KonTtponbHas pabora mo Temam

17 "Tena Bpamenus" u "O6bembl TEn"
18 Bekrop Ha MII0CKOCTH U B
IIPOCTPAHCTBE
19 CliokeHHUE ¥ BBIYUTAHUE BEKTOPOB https://school.oblakoz.ru
20 YMHOXEHHE BEKTOpa Ha YHUCIIO
Paznoxenune BekTopa o Tpém
21 HEKOMILJIAHAPHBIM BEKTOPaM. https://school.oblakoz.ru
[IpaBuio nmapamenenumnena
Pemenue 3amay, CBSI3aHHBIX C
22 MIPUMEHEHHEM TPaBUJI ACHCTBUH C
BEKTOpaMHU
[IpsimoyronibHas cucreMa KOOpAUHAT
23 B npoctpancTee. KoopauHars!
BekTopa. [Ipocrenmue 3anaun B
KOOpIMHATaX
24 VYron mexny Bekropamu. CransipHoe
IIPOU3BE/IEHUE BEKTOPOB
o5 Brruncnenue yrioB Mex 1y NpsSMbIMU
U TUIOCKOCTSIMHU
26 KoopHHATHO-BEKTOPHELI METOA Mpit https://school.oblakoz.ru
PELICHUH T€OMETPUUECKUX 3a1a4
KonTponbhas pabota no teme
27 "BeKkTopsl 1 KOOpJINHATHI B
npocTpaHcTee"
08 [ToBTOpeHnue, 0600IIeHNE U

cucCTeMaTu3anusa 3HaHuii. OCHOBHEIC



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/

¢burypsl, GhakThl, TEOPEMBI Kypca
IUTAHUMETPUH

29

[ToBTOpeHnue, 0600IICHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
TUIAHUMETPUH

https://school.oblakoz.ru

30

31

32

IToBTOpEHME, 0000IICHUE 1
cucTeMaTH3alysa 3HaHUi. 3amaun
TUTAHUMETPUH B METOJIbI UX PEIICHHS

IToBTOpEHME, 0000IICHUE 1
cUcTeMAaTHu3alysa 3HaHUH. 3agaun
IJIAHUMETPUH ¥ METOJIbI UX PEIICHUS

IToBTOpEHME, 0000IICHUE 1
cucremaTru3anus 3HaHui. OCHOBHBIE
¢Gurypsl, GpaxTsl, TEOPEMBI Kypca
CTepeOMeTpUHr

https://school.oblakoz.ru

33

Wrorosas koHTposibHas paboTa

34

[ToBTOpenue, 06001IeHUE U
crucTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYECKOIO aHAJIN3a, FEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
apyrue, AkunonepHoe oouectBo «M3natensctBo «IlpocBemienue»
"MareMartuka: anredpa v Hayajaa MaTeMaTHYEeCKOro aHalIn3a, FT€OMETPHS.
I'eomerpus. 10-11 knaccel. YueOHuk. ba3zoBslii 1 yriryOieHHbINH ypoBHU"

Aranacsn JI.C., byry3os B.®., Kagomues C.b., Kucenesa JI.C., [1o3nsik O.1'.

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
https://edsoo.ru/wpcontent/uploads/2023/08/MI1_Marematuka COO VY ¢o

pmat-97-2003 12082023 na-caiit_Hosas.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://school.oblakoz.ru

www.planetashkol.ru

http://mathnet.spb.ru

http://www.problems.ru
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