MHMHHUCTEPCTBO NPOCBEIIEHUS POCCUHUCKOM ®EJEPAIIMA
JenapramenT CMoJIeHCKOH 00/1aCTH 110 00Pa30BAHUIO U HAYKE
AIMUHUCTPAUMS MYHUIIUNIAJIBHOTO o0pa3oBanus «PociiaBiabckuii paiion»
CMoJieHCKOM 00J1acTH

MYHUIIUNIAJTbHOE OI0KeTHOe 001eo0pa3oBaTe/ibHOE YUpeKIAeHne
«Cpennsas mkosaa Ne 2 umenu H.3aiiueBoi»

PACCMOTPEHO MPUHATO YTBEPXJIEHO
[Iporokox HIMO [Ipotokon mencoeTa npukazom o MbOY
NeO1 ot 30.08.2024 . NeOT 30.08.2024 . «Cpennsist mikoma Ne 2y

ot 30.08 2024 r. Ne82-0/n

PABOYASA IIPOT'PAMMA
y4e0Horo kypca «I'eomerpus»

10-11 kaace

r. PociiaBiab

2024 r.



HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueObHOro kypca «l'eomerpus» 0a30BOro YpOBHS IS
oOyuaromuxcss  10-11  kmaccoB  pa3paborana Ha  ocHoBe  DenepanbHOro
rOCyJIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAApTa CpeAHero ooOiiero oOpa3oBaHUs, C
Y4ETOM COBPEMEHHBIX MHPOBLIX TPEOOBaHUi, NPEIbABIIEMBIX K MATEMATHYECKOMY
0o0pa30oBaHUI0, W TpPaJuLUNA poccuiickoro oOpazoBanus. Peamuzanus nporpaMmbl
o0ecrieurBaeT OBJIAJCHUE KIIOUEBHIMU KOMIETEHLUSIMHU, COCTABIISIONIMMEI OCHOBY IS
caMOpa3BUTUSL W HENPEpPBIBHOIO 00pa3oBaHUs, IIEJIOCTHOCTh OOIIEKYJIbTYpPHOTO,
JMYHOCTHOTO U TIO3HABATEIBLHOTO PAa3BUTHUS JUYHOCTH 00YyYarOUTUXCSl.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reOMEeTpHH Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus
o0ycliOBJIEHa TPAKTHUYECKOM 3HAUYMMOCTBIO METAlPEIMETHBIX M  IMPEAMETHBIX
pe3ynbTaToOB  O0y4Y€HUsT TE€OMETPUM B  HANpPaABICHUU JIMYHOCTHOTO  Pa3BUTHUSA
oOyuaronuxcs, (HopMupoBaHHs (PYHKIIMOHATBHOW MaTEMaTHUYECKONH TPaMOTHOCTH,
U3yYEHUs JPYTruX Y4YeOHbIX AUCUMIUIMH. Pa3BuTue y 0Oydaromuxcsi MpaBHIbHBIX
OPEICTaBICHUH O CYIIHOCTU U TPOUCXOKICHUM T'€OMETPUUECKUX aOCTpaKIUii,
COOTHOILIIEHUH PEANTbHOTO M HJCANTBHOI0, XapakTepe OTPaKEHHs MaTeMaTH4eCKOU
HAyKOH SIBJICHUH M MPOLIECCOB PEaJbHOTO MHPA, MECTE T€OMETPUH B CUCTEME HAyK U
pOJIN MaTeMaTH4YECKOr0 MOJCIMPOBAHUSA B HAy4YHOM II03HAHMM U B IIPAKTHKE
CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUS YUAIIUXCS, a TAKKE KaueCTB
MBIIIJIEHUS, HEOOXOAUMBIX JJIsl afjanTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus siBseTCs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro 00IIero
oOpa3oBaHMs, TaKk Kak oOOeCrne4YuBaeT BO3MOXKHOCTb M3yU€HUS KaK JUCIHUIUIUH
€CTECTBEHHO-HAay4YHOI HAlpaBIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbllUIeHHE, (opMuUpyeMoe NpU HU3YYEHUH OO0ydYaroIUMUCS
MNOHATUIUHBIX OCHOB '€OMETPUU M MOCTPOCHUM LIETIOYKH JOTUYECKUX YTBEPKIACHUI B
XOJI€ pelIEHUsI TEOMETPUYECKUX 3a7a4, YMEHHUE BBIIBUTaTb M ONPOBEPraTh TMIIOTE3bI
HEINOCPEACTBEHHO UCIOJb3YIOTCS IPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO 1IMKJIA, B
YaCTHOCTHU U3 Kypca (U3HUKU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
001acTAX AeATeIbHOCTH yenoBeka. OpueHTalMs YeloBeKa BO BpEMEHH U IPOCTPAHCTBE
— HEo0X0MMOE YCIIOBHE €r0 COLUAIBHOIO OBITHS, (pOopMa OTpaXKEHHsI OKPYIKAIOLIETO
MUpa, YCJIOBHE  YCIEUIHOrO  TMO3HaHUS W aKTUBHOIO  MpeoOpa3oBaHMs
neiicrButensHOoCcTU.  OnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3amMu  OObEIUHSET
pasHble BUIbl Y4YEOHOH U TPYHOBOM JEATENBHOCTH, SBISIETCA OJHUM U3
npo(eCCUOHATIBPHO BA)KHBIX KayecTB, MO3TOMY aKTyalbHa 3a7ada (popMHpOBaHUS Y
OOy4YaromMXcsd MPOCTPAHCTBEHHOIO MBIIUICHUS KaK Pa3sHOBUAHOCTA OOpa3HOIo
MBIIIJIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTAa B IOATOTOBKE K MPAaKTHYECKOU
JEATENBHOCTH 110 MHOTUM HAIIPABIICHUSIM.



[leas ocBoeHus mporpaMmsbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
oOy4deHust — 0011e00pa3oBaTebHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0YUYAIOIIUXCS Yepes
o0OecrieyeHue BO3MOXHOCTH TMPUOOPETEHUS M HCIOJIb30BaHUS CHUCTEMATHYECKUX
Ir€OMETPUYECKUX 3HAHUW U JEHUCTBUM, CHEUU(PUUHBIX TE€OMETPHUHM, BO3MOKHOCTH
YCHEIIHOrO0 MPOAODKEHUS O00pa30BaHMsI MO CHEHHAIBHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 10 reoMmeTpud Ha ©0a30BOM YpPOBHE MpeJHA3HAUEHA  JUIs
OOy4YaromMXcsd CpeJHEH IIKOJIbl, HE MCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYJHEHUN Ha
YpOBHE OCHOBHOTO 0011er0o oOpa3oBanus. Takum oOpazom, obydarornuecss Ha 6a30BOM
YPOBHE JOJKHBI OCBOUTH OOIIME MAaTEMAaTUYECKUE YMEHHUS, CBSI3aHHbIE CO CrelU(pUKOM
reOMETPUU U HEOOXOUMBbIE JIJIsl )KM3HU B COBpeMEHHOM ob1ectBe. Kpome 3toro, onu
UMEIOT BO3MOXHOCTb H3YYUTh TE€OMETpHUIO0 Oojee IiIyOoOKo, €ciau B JalbHeHIIeM
BO3HMKHET HEOOXOJMMOCTh B TE€OMETPUYECKMX 3HAaHHUAX B MNpodhecCHOHATbHOU
JESATEILHOCTH.

JlocTmkeHne 1ed  OCBOGHHS  MPOrpamMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIUX 3ajad. [IpuopuTeTHBIMU 3a7auaMu OCBOEHUSI Kypca «l'eomeTpum»
Ha 0a3oBoM ypoBHe B 10—11 kiaccax sBIsIIOTCS:

e (opMHpPOBaHUE MPEACTABICHUS O T€OMETPUM KAaK YaCTH MUPOBOM KYJIbTYPHI U

OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYIKAIOLIUM MHUPOM;

e (dopMHpOBaHUE NPEJICTABICHUS O MHOTOTPAHHMKAX W TellaxX BPAIEHUS KaK O
BOKHEHUIIUX MATEMAaTUYECKUX MOJEIIAX, MO3BOJISIONIMX OMUCHIBATh U U3Y4YaTh
pa3HbIE SBJICHUS OKPY’KAIOIIETO MUPA;

e (dopMHpOBaHHE YMEHHUS PACIO3HABaTh Ha YEPTEkKaxX, MOJEISIX U B PEATHbHOM
MHUpE MHOTOTPAaHHUKH U TEJia BPAIllCHUS,

e OBJIAJICHHE METOJIaMHM pEIICHMs] 3aJad Ha IOCTPOCHUS Ha H300paXKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHHME  YMEHHUS  ONEPUPOBaTH  OCHOBHBIMHU  TOHATHUSMU O
MHOTOTPaHHUKAaX U TeJaX BPaIEHUSI U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAJICHHE AITOPUTMAMHU PEUICHUSI OCHOBHBIX THUIIOB 3ajay; (OpMHpPOBAHUE
YMEHUS IPOBOJIUTH HECIOXKHBIE JOKA3ATEIbHBIE PACCYKICHUS B XO/€ pELICHUs
CTEPEOMETPUYECKUX 3aa4 U 33]1a4 C MPAKTUYECKUM COJIEPKAHUEM;

* Ppa3BUTHE HHTEIUIEKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN O00ydaromuxcs,
MO3HABATENLHON AaKTUBHOCTH, HWCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIICHMSI,

e (opmupoBaHue (QYHKIMOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHONW TI'€OMETPHH:
YMEHHUE paClo3HABATh NPOSBICHUS TE€OMETPUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEATbHBIX KU3HEHHBIX CUTYAIUSAX U PU U3YUYCHUU JPYTHX
Y4EOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEM UM 3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh UX HA S3bIKE TEOMETPHUH M CO3/1aBaTh FT€OMETPHUUECKHUE MOJIEIH,
NPUMEHSATh OCBOCHHBI TE€OMETPUUYECKHM armapaTr Uil perieHus



MPaKTUKO-OPUEHTUPOBAHHBIX  3a/lady, MHTEPOPETUPOBaTH M  OLICHUBATH
MOJIyYEHHbIE PE3YJIbTaTHI.

OTIMYUTETLHON OCOOEHHOCTBIO TPOrpaMMbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEpEOMETPUHM B Hauaje €ro M3y4eHHs 3aJad, pellaeMbIX Ha ypOBHE MHTYUTHUBHOIO
MO3HAHUS, M ONpPENENECHHBIM 00pa3’oM OpraHu3oBaHHas paboTa Haj HHUMH, 4YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMYECKOTO M MPOCTPAHCTBEHHOTO  MBINUICHMS,
CTUMYJIMPYET MPOTEKAHUE HHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K AaJIbHEHIIEMY
U3YUYEHUIO MIpEAMETA.

[IpeanouTeHre OTAAETC HATIAAHO-KOHCTPYKTMBHOMY METOY OOYYEHHS, TO €CTh
TEOPETUYECKHE 3HAaHUSA HMEIT B CBOEH OCHOBE UYBCTBEHHOCTb IPEAMETHO-
MIPAKTUYECKON JIESITENBHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yYaluxcsi B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CUET PELICHMS 3a1ad Ha CO3JaHME
IPOCTPAHCTBEHHBIX OOpa3oB M 3aJad Ha ONEPUPOBAHHME MPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpa3a IPOBOAUTCS C ONOPOM Ha HATJISIIHOCTb, @ OIIEPUPOBAHUE
o0pa3oM — B YCIOBHUSIX OTBJICYEHHUS OT HArJsSJHOCTH, MBICICHHOTO H3MEHEHHUS €ro
HCXOJIHOTO COJIep KaHUsl.

OcHOBHBIE cojaepxareiibHble JUHUU Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpansukm», «lIpsMble M IIOCKOCTH B IPOCTpPaHCTBE», «Tena BpameHus»,
«BeKToppl M KOOpJIHWHATBl B MPOCTPAaHCTBE». DOpMUPOBAHUE JOTMUECKHX YMEHUMU
pacrpenensercs He TOJIBKO 0 COJIep KaTeNIbHbIM JIMHUSAM, HO M TI0 ToJ[aM 00y4YeHus Ha
YPOBHE CpPEeJHET0 00111er0 00pa3oBaHuUs.

Copepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJibTaTaM
OoCBOeHHs ~ paboueil  IporpaMmbl, pacnpelel]eHHBIM IO rojaM  OOydeHws,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE T€OMETPUUECKUMU MOHATUSIMH U
HABbIKAMHM OCYUIECTBIISUIOCH IOCJEAOBATENbHO W TOCTYHaTelIbHO, € COOJII0JICHHEM
NPUHIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIKOYAINCHh B OOLIYI0 CUCTEMY
rEOMETPHYECKUX TIPEACTABIEHUH OOYYAIOMIMXCS, paCIIUpss M yriyOuss ee, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha n3ydenune reomerpum orBoautcs 2 yaca B Hexenmo B 10 kmacce m 2 yaca B
Hezemo B 11 kimacce, Bcero 3a n1Ba roja ooy4denus - 136 yueOHbIX yaca.



COIEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMeTpuu. Touka, TpsAMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATMYECKOM MOCTPOEHUU CTEPEOMETPHHM:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pPECEKarOLInecs,
MapajulesIbHble W CKpelmuBaromuecs mnpsmele. llapamienbHOCTs NOpsSMBIX H
IUIOCKOCTEM B MPOCTPAHCTBE: MapajulelIbHbIE MpPsIMBIE B  IPOCTPAHCTBE;
apaIe]bHOCTh TPEX IPSAMBIX; NAPALIENLHOCTD MPAMOM M INIOCKOCTH. YTJIBI C
COHAIPaBJICHHBIMA CTOPOHAaMHM; YroJd MEXIy NpSAMBIMA B IPOCTPAHCTBE.
[TapautenbHOCTH TTOCKOCTEN: MapajiyieIbHbIC IJIOCKOCTH; CBOWCTBA
napayiebHbIX TUIockocTel. [Ipocteimue mnpocTpaHCTBeHHBIE (QUTYyphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaieJenunesi; ToCTPOCHUE CEUCHU.

[lepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIECHANKYJIISPHBIE NPSIMBIE B
IPOCTPAHCTBE, MNPSIMBIE MAPAJUIENbHBIE W NEPHNEHIUKYJAPHBIE K IUJIOCKOCTH,
MPU3HAK NEPHNEHAUKYISIPHOCTH MPSAMOM U IUIOCKOCTH, TEOpemMa O MpsSMOU
MEPIEHINKYJISIPHON TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yroJj, JIMHEWHBIM yrojl  JIBYTPAHHOIO  yIJia.
[leprieHIUKYISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  HPOEKIUs  (Uryppl Ha  IUJIOCKOCTb.
[lepneHaUKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJISIPHOCTA  JABYX
miockocTel. Teopema o Tpex MepreH MKy IIsApax.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
¥ HEBBIMYKJIbIE MHOTOIPaHHUKH; Pa3BEPTKA MHOTOIPaHHUKA. [Ipu3Ma: n-yrojpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBI, IIpsiMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN
napajuiesienune] U ero cpouictsa. llupamupa: n-yrosbHas nupamMuaa, TpaHd U
OCHOBaHME MUPAMUJIbI; OOKOBAs U IMOJIHASI TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yCedeHHas NMpaMuaa. OJEMEHTbl [PU3Mbl M  NUpaMHIbL.  [IpaBHIIbHBIE
MHOTOTPaHHHUKH: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MPAaBUJIbHAS MPU3MA H
MpaBWIbHAs MUPAMKA; NpaBUJIbHAs TPEYroyibHasE MHUpaMuAa M TPaBUIIbHBIN
terpadap; KkyO. I[lpeacraBieHne O TMNpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nonexkasap u ukocasap. CeueHrs Npu3Mbl U TUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUDIOCKOCTU.  OJEMEHTBl CUMMETPHUM B IHPAMHJAAX, MapaJUICIENUIenax,
MPaBUJIbHBIX MHOTOIPAaHHHUKAX.



BhluncaeHre 3JE€MEHTOB MHOTOIPAHHMKOB: peOpa, IUaroHaid, YIibl.
[Tnomane OOKOBOW TIOBEPXHOCTH M TIOJHOW IOBEPXHOCTH MPSIMOU TIPU3MBI,
IUIOIAJb OCHOBAaHWM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPSAMOU MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABUIHHOW MHUPAMUIBI,
TeopeMa O IUIOMIAAU YCEYEHHOW mupamuabl. Iloustue o6 ob6beme. OObeM
MUPAMUIBI, TPU3MBI.

[TogoGueie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MTOBEPXHOCTEM, 00BbEMaMH TTOJ00HBIX TEJ.

11 KITACC

Tena Bpauenus

Hununapuyeckas OBEPXHOCTb, oOpazytomue HUIMHAPUYECKON
MMOBEPXHOCTH, OCh LWJIWHJIPUYECKOM TMOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas M OCh; IUIOMIAJb OOKOBOW W TMOJHOM
MMOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KOoHyC: ocHOBaHMe U BEpIIUHA, 00pa3yroIias
U OCh, IUIOMAAb, OOKOBOM U TIOJHOM ITOBEPXHOCTH. Y ceueHHBIH KOHYC:
o0Opa3sylollue 1 BbICOTa; OCHOBaHUS U OOKOBAasi MIOBEPXHOCTb.

Chepa m map: 1eHTp, paauyc, AUAMETP; IUIONMIA[b MMOBEPXHOCTU CQEpHI.
B3aumHoe pacnionoxxenue chepsl U IMIIOCKOCTH; KacaTellbHasl TIIOCKOCTh K cdepe;
JI01A b CEepHhl.

N306paXkeHre TeN BpallleHHs Ha IUIOCKOCTH. Pa3sBepTKa LUIMHIpA M KOHYCA.

KoMmOuHanuu Tenm BpamieHus ¥ MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallleHUSI.

[Tonsatre 06 06beme. OCHOBHBIE CBOMCTBA 006EMOB Tel. Teopema 06 06beMe
IPSAMOYTOJILHOTO Mapajlelenunena U claeactsus u3 Hee. OObEM LUIUHIPA,
xonyca. O0beM 1mapa 1 miomansb chepol.

[logo6ubeie Tena B mpocTtpaHcTBe. (COOTHOUIEHUS MEXAY IUIOMIAASIMU
IIOBEPXHOCTEM, 00bEMaMU MOAOOHBIX TEIL.

Ceuenuss mwimHApa (TApaJUIeIbHO M NEPIEHAUKYJSPHO OCH), CEYEHUs
KOHyca (mapaJuleIbHOE OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEpILIMHY), CEUCHHUS
mapa.

BekTOopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha minockoctd U B mpocTpaHcTBe. Cl0XKeHUE U BBIYUTAHUE BEKTOPOB.
VMHOXEHHE BEKTOPA Ha YUCII0. Pa3noxkeHne BEKTOpA 110 TPEM HEKOMILIAHAPHLIM
BekTopaMm. [lpaBuno mnapamnenenunena. Pemenune 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBWI JEUCTBUM ¢ BekTopamu. IIpsMoyrosbHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTOJd MEkKIy BekrTopamu. CKalipHOE MPOU3BEINEHUE BEKTOPOB.
Briuncnenve yriioB Mex1y NpsIMBIMH U TUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJI IPH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yJbTaThl OCBOEHHUS NPOrpaMMbl  y4eOHOTO  MpeameTa
«MatemaTukay XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTaHue:

chOpPMHUPOBAHHOCTBIO TPAXKTAHCKON IMO3UIIMH OOYYArOIIeTrocss Kak aKTHBHOTO W
OTBETCTBEHHOTO WJIE€HA POCCHUMCKOTO OOIIECTBA, MPEICTABICHUEM O MAaTEMaTHYECKUX
OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABICHUM, MPOLIEAYP IPAKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aUMOJIEUCTBOBATh C COLIMAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHUHU C WX (QYHKIIUSIMHA U HA3HAYCHHUEM.

I[IaTpuoTHyeckoe BocnIuTaHKE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOW TpakIaHCKOM HICHTUYHOCTH, YBAXKEHUSA K
MPOILJIOMY M HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIICHHEM K
JOCTHKCHUSAM POCCHMCKMX MATEMATUKOB M POCCUMCKOW MAaTEMaTHYE€CKOW IIKOJIBI, K
UCIIOJIb30BAHUIO ATUX JOCTIDKEHMM B JPYrMX Haykax, TEXHOJIOTHSIX, cdepax
HKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHEM JTYXOBHBIX IIEHHOCTEM POCCHMCKOr0 Hapoja; chOpMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, ASTHYECKOTO TOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPYMEHEHHNEM JOCTHKEHUI HAyKH M JEATEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO.

JcTeTu4ecKoe BOCIIMTAHUe:

ACTETUYECKUM OTHOILIEHHEM K MUpPY, BKJIKOYAs JCTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCyKJICHU; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM aclieKTaM Pa3uyHbIX BUIOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHUS MPUMEHSITh MAaTEMAaTUUYECKUE 3HAHUSI B MHTEpecax
3I0POBOTO U 0e30macHOro 00pasza >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO  (370pPOBOE MHUTAaHHUE, COAIAHCUPOBAHHBIM PEXUM 3aHITHH M OT/AbIXA,
perynspHas (u3udecKkas aKTHUBHOCTbH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPH
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TpPYZYy, OCO3HAaHHEM IIEHHOCTU TPYAOTIOOUs; HWHTEPECOM K
pazinuHbIM cepaM NpodhecCHOHATBHON ACATEILHOCTH, CBI3aHHBIM C MaTeMaTUKOU U
€€ NPUIIOKEHUAMH, YMEHHEM COBEPIIATH OCO3HAHHBIN BHIOOp Oyaymieil nmpodeccuu u
peaM30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTUYECKOMY OOpa30BaHUIO W CaMOOOPA30BaHMUIO HAa MPOTSKEHUU BCEU JKU3HU;



TOTOBHOCTHIO K aKTUBHOMY y4aCTHIO B PEIICHUHU MPAKTUUECKHUX 3a/1ad MaTeMaTH4YeCKOM
HaIpaBJICHHOCTH.

IK0J0THYECKOe BOCITUTAHHE:

chOPMHPOBAHHOCTBIO ~ DKOJIOTHYECKOW  KYJIbTYPhl, TIOHUMAHWEM  BIUSHUS
COIIMAJIBHO-DKOHOMHMYECKUX IIPOIECCOB Ha COCTOSHUE NPUPOJHONM U COIUAIBHOM
Cpe/bl, OCO3HAHHEM TJIO0ATBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM; OpUeHTaIuen
Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIsl peIIeHUsI 3a/1ad B 00JIaCTH OKpY Karouen
Cpelbl, MIAHUPOBAHUS TOCTYNKOB M OILIEHKM HMX BO3MOXKHBIX TMOCIEICTBUI st
OKPY’KaroIIer Cpeabl.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTBIO ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHON MPAKTHUKH, TOHUMaHUEM MaTeMaTUYECKOU
HayKH KaK c(pephbl YETOBEYECKOH JEATENLHOCTH, DTAIIOB €€ Pa3BUTHA ¥ 3HAYMMOCTH JIJIs
pa3BUTHSl [MBWIM3AIMHU; OBJIQJICHUEM S3BIKOM MAaTeMaTUKA M MaTeMaTUYeCKOU
KYJIbTYpOH KaK CPEJCTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISITH TPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JEATeIbHOCTh MHANBUYATBHO U B TPYIITIC.

METANIPEIMETHBIE PE3YJIBTATDI

MeranpenMeTHble Pe3yJbTaTbl OCBOCHHS MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«Marematnkay XapakTEepPU3yIOTCS OBIAJICHHEM YHUBEPCATHHBIMH HO3HABAMENbHBIMU
O0elcmeusmMu, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OUCMBUIMY, VHUBEPCAIbHLIMU
Dpe2yAMUBHbIMU OetiCMBULMU.

1) Vuusepcanvnvie noznasamenvnule oeiicmaus, obecnevusaom Gopmuposanue
0a308bIX KOSHUMUBHBIX NPOYECco8 o00yuarwuxcs (oceoeHue memooos MNO3HAHUS
OKpYdiCcarowe2o Mupa, npuMeHeHue 102uiecKux, Uccie008amenbCKux onepayutl, YyMeHull
pabomams ¢ uHgpopmayueii).

ba3oBble jornueckue aeiicTBUA:

e BBIABIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPH3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy MOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHUS TIOHSITH; yCTaHABIUBATh CYIIIECTBCHHBIN MPU3HAK
Kiaccudukanuy, OCHOBaHHWS JJis OOOOIIEHHWS U CpPaBHEHHS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHHMMATB, dopMmynaupoBatb U NpeoOpa3oBbIBaTh  CYXKJCHUSA:
yTBepAUTENbHbIE M OTpHUIATEIbHbIC, €IMHUYHBIC, 4YacTHbIE U 0OOuIHeE;
YCJIOBHBIE;

* BBISBIISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEYUS B
dakTax, TaHHBIX, HAOTIOJCHUSX U YTBEPKICHUAX; MpeJiaratb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUUI;



JejaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VUHIYKTUBHBIX YMO3AaKIIOUYEHUHN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEJIBHO JOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN
(mpsiMbl€ U OT IPOTHUBHOIO), BHICTPAUBATh apPI'YMEHTALIUIO, TPUBOJIUTEH IPUMEPHI
Y KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJBL;
BbIOMpaTh CHoco0 pemieHus Y4yeOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pELICHWs, BHIOMpaTh HamOOJee MNOAXOMANIMH €  YYETOM
CaMOCTOSATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble HcciaeaoBaTe/JIbCKUuE I[CﬁCTBHH:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbLCKUM HWHCTPYMEHT I[O3HAHMUS,
bopMyIMpoBaTh  BOMPOCHL,  (PUKCHUPYIOIIME NPOTUBOpEUHe, MpodIemy,
yCTaHaBIMBATh UCKOMOE M JIaHHOE, (JOPMHUPOBATH THIIOTE3Y, apIryMEHTHUPOBAThH
CBOIO ITO3ULIMIO0, MHEHHE;

MPOBOJUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEN MaTEMaTUYECKOTro OOBbEKTa, SIBJIEHUS, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXTy 0OBEKTAMH, SIBICHUSIMU, IPOLECCAMU;
CaMOCTOSITEJILHO (POPMYJIMPOBATh OOOOIIEHUS W BBIBOABLI IO pe3yJibTaTam
NPOBEJAECHHOIO  HAOJIOJEHHs, HCCIENOBaHMsA, OLEHMBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIICHUI;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllEcCa, a TaKKe BbIJIBUTAThH
IPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pab6ora ¢ undgopmanueii:

2)

BBISIBIIATh Je(UIUTHl WHGOPMAIMH, NaHHBIX, HEOOXOIUMBIX [JII OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh WHPOPMAIUIO M3 WCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIM3HPOBATH,
CUCTEMaTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIIMIO PA3JTMYHBIX BUJIOB U
dbopm npeacTaBIeHuUS;

CTPYKTYPHUpPOBaTh HH(DOPMAIMIO, MPEACTABIATL €€ B Pa3lUUYHBIX (PopMax,
WLTIOCTPUPOBATh TPaQUUECKH;

OLICHUBATh HaIEKHOCTD uHpopmanuu o CaMOCTOSITEJILHO
c(OPMYITMPOBAHHBIM KPUTEPUSIM.
Yuueepcanvhvie KOMMYHUKAMUGHDbLE Oeticmeus, obecneuusarom

chopMuUpoOBaAHHOCHb COYUAILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU U
HEeasIMHU OOIIEHUSI; SCHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOUYKY 3pPEHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBATh MOSICHEHUS N0 X0y PELICHUS 3a/1a4H,
KOMMEHTUPOBATh MOJIYYCHHBIN PE3YJIbTAT;



B XoJle¢ 00CYXJeHHs 3a7aBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOMl TeMBbl,
npoOJsieMbl, pelraeMoil 3aJaud, BbICKa3bIBaTh HJEH, HAICJIEHHbIE HA IOMCK
pELIEHNs; COIMOCTABIIATh CBOM CYXACHUSA C CYXACHUSMHM IPYTMX YYAaCTHHUKOB
auanora, oOHapyXUBaTh pa3IUuKde U CXOJACTBO MO3UIIMIA; B KOPPEKTHOH dopme
(bopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPENCTABIIATh PE3YyJIbTAaThl PEIICHHs 3aJa4M, SKCIEPUMEHTA, HCCIIECIOBAaHUA,
IPOEKTA; CAMOCTOSTENBHO BBHIOMPATh ()OPMAT BHICTYILIEHUS C YYETOM 3a1ad
NPE3eHTAlNN U 0COOCHHOCTEN ayIUTOPUH.

CoTpyaHnuecTBo:

NOHMMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMAaHIHOW W WHAMBHUAYAJIbHON
paboThl TpU pelIeHUH Y4ueOHBIX 3ajay; MPUHUMATh LEJIb COBMECTHOM
NEeSATENbHOCTH, MJIAHUPOBATh OPTAaHU3ALMI0O COBMECTHOM PabOThI, pacipeaessiTh
BUJIbI PadOT, JOrOBapUBATHCS, OOCYXKJaTh NPOILIECC W PE3yJbTaT palOoThI;
000011aTh MHEHUS HECKOJILKUX JIFOJIEN;

y4acTBOBaTh B TPyNNOBBIX (opmax padoThl (0OCykIeHUs, OOMEH MHEHHH,

«MO3rOBbl€ IITYPMbl» M HHbBIE); BBINOJHATH CBOIO 4YacTh pPabOThl U
KOOPJIMHUPOBAaTh CBOU JIEUCTBUS C JAPYTMMH YIEHaMH KOMAaH/bl, OLICHUBATh

KayecTBO  CBOEro  BKJaJa B  OOMMHA  MPOAYKT MO  KPUTEPHSM,

c(opMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnueepcanvuvie pezynamuenwvie Oeticmeus, obecnevusaom Gopmuposanue
CMbICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranu3anus:

COCTaBIIATH IUIAH, AITOPUTM PELIEHUS 3aJa4M, BBIOMpaTh CIIOCO0 peleHus
C YUETOM HMEIONIMXCH PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh ¥ KOPPEKTUPOBATH BAPUAHTHI PELICHHUI C yIETOM HOBOM
uHbOopMalnu.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMU TMO3HABATEIbLHON peIeKCHU KaK OCO3HAHMS COBEPIIAEMbIX
JIEUCTBUN W MBICIUTEIBHBIX TPOIECCOB, UX PE3YJIbTATOB; BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH,  CAMOKOHTPOJII  IIpolecca U pe3yiabrara  pEelIeHUs
MaTEMaTHYE€CKOM 3a/1a4H;

MPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJa4H,

BHOCHTh KOPPEKTHUBBI B [ICATECIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITCIBHCTB,

JAHHBIX, HANJCHHBIX OITUOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIU U YCJIOBUSIM, OOBSCHITh MPUUUHBI

JOCTUKCHUSA WM HENOCTHKEHUS PE3YJIbTATOB JIEATEIBHOCTH, HAXOIUTh

OIKOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.



INPEAJMETHBIE PE3YJIBTATBI
10 KIJACC

OnepupoBath MOHATUSAMH: TOYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHsATh aKCHMOMBI CTEPEOMETPHUU W CJCACTBUS W3 HHUX TMIPH PEIICHUU
TCOMETPUYECKUX 3a/1aY.

OnepupoBaTh TMOHIATHIMU: MAPAUICTBHOCTh W TEPHEHAUKYJISIPHOCTh MPSMBIX U
IJIOCKOCTEH.

KnaccudunupoBarh B3aWMMHOE PpAaCIlONIOKEHUE TMPSMBIX W INIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: IBYTPAHHBIN yTOJd, TPAaHWU JBYTPAHHOTO YIJa, pedpo
JBYTPAHHOTO yTJIa; JMHEWHBIA YroJl IBYTPaHHOTO yTIJIa; TpaaycHas Mepa JBYTPaHHOTO
yria.

OnepupoBaTh TMOHATHSAMH: MHOTOTPAHHHWK, BBIMYKIBIA W  HEBBIMYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPaBUILHBI MHOTOTPaHHUK.

Pacno3snaBath  OCHOBHBIC BHJIBI MHOTOTPAaHHMKOB (TIUpaMuja; IIpU3Ma,
PSMOYTOJIbHBIN TapaJiIeNIeITUIIe I, KyO0).

KnaccudunupoBate MHOTOTpaHHUKH, BBIOMpas OCHOBAHUS IS KiaccH(HUKaIin
(BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHUKH; MPABUILHBIC MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIC TTPU3MBI, MapaIICICITUTIC B ).

OnepupoBath MOHATUSAMHU: CEKYIas INIOCKOCTh, CEUCHNE MHOTOIPAHHHKOB.

OOBSICHATH IPUHIIKIIBI TOCTPOSHUS CEUCHHUH, HCTIOIB3YS METO/ CIIEOB.

CtpouTh ceueHHsS MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIONHATH (BBIHOCHBIC)
IIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUI'YD: BHJ CBEPXY, COOKY, CHH3Y.

PemaTh 3amauyn Ha HaxOXJIEHHWE TCOMETPUYECKHMX BEIIMYUH IO oOpaslaM WIH
QITOPUTMaM, TPUMEHSS WM3BECTHHIC AHAIWTHYECKHE METOJbl TPU  PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECCKUX 3a7ad Ha BBIYUCIICHHE PACCTOSHUNU MEXIYy IBYMS
TOYKaMH, OT TOYKH JIO MPSIMOM, OT TOYKH JIO IUIOCKOCTH, MEKIY CKPEIIMBAIOIIIMMHUCS
TIPSIMBIMH.

PemaTe 3amaum Ha HaxOXXIEHHE TCOMETPUUYCCKHUX BEIWYWH MO oOpaslaM WIn
QITOPUTMaM, TIPUMEHSS W3BECTHHIC AHAIMTUYECKUE METOABl TMPH  PEIICHUU
CTAaHIAPTHBIX ~ MAaTEMAaTHMYECCKHMX  3aJa4  HA  BBIUMCICHHE  YIJOB  MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXIY MPSIMON M ITUIOCKOCTBIO, MEXIY TUIOCKOCTSMH,
JIBYTPAHHBIX YTJIOB.

Boluucaate 00bEMBI M IUIOMIAAM IIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
MpaMujia) ¢ MpUMEHEHHEeM (OPMYIT; BBIUHCIATH COOTHOIICHHUS MEXKAY IUIOIMIAISIMHU
TIOBEPXHOCTEN, 00HEMAaMH TI0J0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE; EHTP, OCh U ITIOCKOCTH
CUMMETPHH; TICHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBHI.



W3Bnekath, TpeoOpa3oBBIBAaTH W MHTEPIPETUPOBATH  HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MNPEACTaBICHHYI0 Ha uYepTexax Hu
PUCYHKaX.

[IpumensaTs reomeTpuyeckne (GakThl I PEHICHUS CTEPEOMETPUUCCKUX 3ajad,
MPEIOJIAraloMXx HECKOJIBKO 1IAaroB PEUICHHMs, €CJIM YCIIOBUS NPUMEHECHUS 3a/1aHbl B
SBHOU dopme.

IIpumeHaATr  mpocTeMIMEe  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKHUX 3aj1ad.

[IpuBoANTE MpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U KU3HH,
pacro3HaBaTh NPOSIBJICHUE 3AKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh, TONYYEHHbIE 3HAHUA HAa MPAKTUKE: aHAJU3UPOBAaTh pPEabHBIC
CUTyallud W TPUMEHSATh M3YUYCHHBIE TIOHATHS B TMPOLECCE TOUCKA PEUICHUS
MaTteMaTU4ecku cHOpPMYIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh PEAIbHBIC CUTYyalluU
Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IOCTPOEHHBIE MOAEIM C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATHH M TEopeM, ammapara ajireOpbl; peliaTth MNPaKTHYECKHe
3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJIUYMH.

11 KITACC

OnepupoBaTh TMOHATUSAMH: IMJIMHIPUYECKAss TMOBEPXHOCTh, 0Opasyromue
HWIMHAPUYECKON TOBEPXHOCTH; IMMJIMHJP; KOHUYECKass MOBEPXHOCTh, OOpa3yroiue
KOHUYECKOH TTOBEPXHOCTH, KOHYC; cpeprueckasi TOBEpXHOCTh.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI TTOTYUYEHUS TE BPAICHUS.

KnaccudunmpoBats B3auMHOE pacronoxkenne chepsl U MI0CKOCTH.

OnepupoBaTh TOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa, BBICOTA
CErMEHTAa; IIApOBOW CJIOW, OCHOBAHHE IIAPOBOTO CJIOSl, BBICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

BuIUucaaTh 00BEMBI M ILIOIALY MOBEPXHOCTEH TE BPAIIECHHS, FEOMETPUIECKHX
TeJ C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BIUCAHHBIM B cepy M OINHUCAHHBIN
okoJ10 cepsl; chepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BBIUUCIATS COOTHOUIEHMS MEXIYy IUIOIIAAAMM IOBEPXHOCTEH M 0ObEMaMu
MOTI00HBIX TEJL.

N306paxath u3yyaemble GUTYPhI OT PYKH M C IPMMEHEHHEM POCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BuIOnHATh (BHIHOCHBIE) IUIOCKUE YEPTEXKM M3 PUCYHKOB HPOCTHIX OOBEMHBIX
dburyp: Bu cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUA.



W3BnekaTh, UWHTEPHPETUPOBATH M  NPeoOpa3oBbIBaThH  MHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUrypax, MpPEACTAaBICHHYI0O Ha 4epTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BbINONHATE NEUCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKCHHS
BEKTOpa Ha YUCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMHU OHH 00JIa/1af0T.

[IpuMeHATh MpaBUIIO NapaJUIeIenuneaa.

OnepupoBaTh MOHITUSIMH: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJI MEXKAY BEKTOPaAMH,
CKAJIAPHOE MTPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

Haxoaute CymMMy BEKTOPOB M IIPOM3BEICHHE BEKTOpPAa HA YMUCIO, YIOJ MEXKIy
BEKTOpPAMH,  CKaJISIPHOE  IPOM3BEACHHUE, PACKIIAJbIBaTh  BEKTOp IO  JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3afaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPUHAT.

[IpumensTe reomeTpuyeckue (GakThl IS PEHICHUS CTEPEOMETPUUYECKUX 3ajiad,
MIPEANOJIATAIOIINX HECKOJIBKO IIaroB PELICHUS, €CJIM YCIOBUS NPUMEHEHHMS 3aJaHbl B
sABHOU (popme.

Pemate mnpocreimme reoMeTpUYEeCKHE 3aJa4d Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemars 3a1aum Ha 10Ka3aTesIbCTBO MAaTeMaTUYECKUX OTHOLIEHWW M HAXOXKJICHHE
F€OMETPUYECKUX BEJIWYMH 10 oOpa3laM WiIu alropuTMamM, MPUMEHSISE H3BECTHbHIC
METO/IbI IIPU PEUICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a7a4.

IIpumeHaAT,  mpocTeMIIME  NPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3aj1ay.

[IpuBOANTH MpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KHU3HH,
pacro3HaBaTh NPOSIBJICHUE 3AKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh TMOJy4YEHHBIE 3HAHUS HAa NPAKTUKE: AaHAIU3UPOBATh pPEAIbHBIE
CUTyalluu W TIPUMEHSATh M3YUYCHHBIE TIOHATHS B TMPOILECCE TOUCKA PEUICHUS
MaTeMaTU4YeCKu CPOPMYIUPOBAHHON MPOOJIEMBbI, MOJIETUPOBATh PEATbHBIE CUTYyalluU
Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IOCTPOEHHBIE MOAEIM C HCIOJIb30BAHUEM
r€OMETPUYECKUX TIOHATHUH W TeopeM, armaparta aireOpbl; pemarb IPaKTHYECKUe
3a/1a4M, CBSI3aHHBIE C HAXOXJICHUEM I€OMETPUUYECKUX BEJIUYHH






TEMATHUYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosnuuyecTBo yacoB
Ne DJIEeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM KonTtpoabHubie
NPOrpaMMbl Beero padoThI (I ppoBbic)
1| o0pa3oBaTe/IbHbIE
/ pecypchbl
n
1 BBenenue B ctepeoMeTpuro 10 https://resh.edu.ru/ https://www.yaklass.ru/
) IIpsiMBbIE U TUIOCKOCTHU B IIPOCTPAHCTBE. § 12 1 https://resh.edu.ru/ https://www.yaklass.ru/
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
3 [TeprieHANKYASAPHOCTD MPSMBIX U MIIOCKOCTEH 12 https://resh.edu.ru/ https://www.yaklass.ru/
4 VYTl MeXAy NPSIMBIMU U TIJIOCKOCTSIMU 10 1 https://resh.edu.ru/ https://www.yaklass.ru/
5 MHororpanHuKu 11 1 https://resh.edu.ru/ https://www.yaklass.ru/
6 OGBEMBI MHOTOTPAHHHKOB 9 1 https://resh.edu.ru/ https://www.yaklass.ru/
7 [ToBTOpEHME: cCeueHNsI, PACCTOSTHUS U YTIIbI 4 1 https://resh.edu.ru/ https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 5
11 KUIIACC
KosmmuecTBo yacoB
Ne HaumeHoBaHMe pa3/iesioB M TeM KonTpoJsbHbIe JICKTPOHHEIE (1HPPOBLIC)
Bcero o0pa3oBaTe/bHbIE PeCypChI
I MPOrpaMMbl padoThI
/
n
1 Tena BparmieHus 14 https://resh.edu.ru/ https://www.yaklass.ru/
2 OOBEMBI TEN 8 1 https://resh.edu.ru/ https://www.yaklass.ru/
3 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 16 1 https://resh.edu.ru/ https://www.yaklass.ru/
4 HOBTOP@HHC, 000011IeHNEe, CUCTEMATH3AIIHAS 20 ) https://resh.edu.ru/ https://www.yaklass.ru/
3HAaHUU
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 4




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBOo yacos 3
JEKTPOHHbIE
Ne Tema ypoka B Konrpox | [lata 110700)] OI;bIe
yp Cero | & Hbre H3ydeHust P
o0pa3oBaTejibHbIE
n padoThI
/ pecypcbl
n
OCHOBHBIE IOHATHS CTEPEOMETPHH: TOUKA, IPAMAsl, INIOCKOCT, 03.09
1 npoctpaHcTBO. [IpaBuia n300pakeHUsT Ha PUCYHKAX: N300paKeHUS 1 https://resh.edu.ru/
IIOCKOCTEMN, MAPaJUIEIbHBIX IPSAMBIX (OTPE3KOB), CEpEMHEI OTPE3KA
[ToHATHS: MEpPECEKAONIMECS INIOCKOCTH, NEPECEKAONINECS ITPAMAst 03.09
2 P - 1P p 1 https://resh.edu.ru/
¥ IUIOCKOCTh
[ToHATHSA: MepeceKarolyecs MIOCKOCTH, MepeceKalomMecs mpsaMast 10.09
3 1 https://resh.edu.ru/
¥ IIOCKOCTh
3HAKOMCTBO C MHOIOTPaHHMKAMH, H300paKE€HNE MHOIOTPAHHUKOB 10.09
4 P ’ P P 1 https://resh.edu.ru/
Ha PUCYHKax, Ha NPOEKIMOHHBIX YEPTEKAX
HavanpHbie CBEIEHUS O KyOe U MUPAMHUJIE, HX PA3BEPTKH W MOJIEITH. 17.09
5 Y P » 11X Passep 1 https://resh.edu.ru/
CeueHns MHOTOIPaHHMKOB
HauanbHble cBeJeHNS 0 KyOe U MUpaMUIe, X Pa3BEPTKU U MOJICIH. 17.09
6 Y P » 11X Passep 1 https://www.yaklass.ru/
CedeHnst MHOTOIPaHHUKOB
[ToHsiTHE 06 AKCHOMATUYECKOM TTIOCTPOEHUH CTEPEOMETPUH: 24.09
7 P PEOMETP 1 https:/resh.edu.r/
AKCHOMBI CTEPEOMETPUM H CIEICTBUS U3 HUX
[TonsTHE 06 AKCHOMATHYECKOM IIOCTPOEHUH CTEPEOMETPHUM: 24.09
8 P p P 1 https://www.yaklass.ru/
aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX
9 [TonsTHe 06 AKCHOMATUYECKOM IIOCTPOEHUH CTEPEOMETPHH: ! 01.10
AKCHOMBI CTEPEOMETPUHM H CIEICTBHS U3 HUX
10 [ToHsiTHE 06 AKCHOMATUYECKOM TIOCTPOEHUH CTEPEOMETPHUH: ! 01.10
AKCHOMBI CTEPEOMETPUHM H CIEICTBHS U3 HUX
B3auMHO€ pacroaoKeHue IPSMbIX B IPOCTPAHCTBE: 08.10
11 P p pOCTP 1 https://resh.edu.ru/
HIEPECEKAIOLINECS, TTAPAILIENBHBIE U CKPEIMBAIOLINECS TIPSIMBIE
[TapamiensHOCTh IPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE: 08.10
12 Hapajule/IbHbIE MIPSMBIE B IPOCTPAHCTBE; NAPAIIEILHOCTE TPEX 1 https://resh.edu.ru/

IIPSIMBIX




[TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN B MPOCTPAHCTBE:

15.10

13 ITapaienbHOCTh IPSIMON U INIOCKOCTH ! htps:fwwwyaklass.e?
14 VYTIiIbl ¢ COHanpaBiIEHHBIMA CTOPOHAMM 1 15.10 https://resh.edu.ru/
15 | VYron Mexmy IpsAMBIMA B IPOCTPAHCTBE 1 22.10 https://resh.edu.ru/
16 | VYron Mexay NpsSMBIMHA B IPOCTPAHCTBE 1 22.10 https://www.yaklass.ru/
17 | TlapamnenbHOCTB INIOCKOCTEH: MapalIeIbHbIE IIOCKOCTH 1 05.11
18 CBolicTBa napajuIeNbHbIX IJIOCKOCTEN 1 05.11 https://resh.edu.ru/
19 E}?écgzgaliﬁz ;I:T(;IC;E;HCTBCHHLIG (uUrypbl Ha IIIOCKOCTH: TETPAdIP, { 12.11 hitos://resh.edu.ru/
20 | Iloctpoenue ceueHHit 1 12.11 https:/resh.edu.ru/
21 | IlocTpoenue ceueHmi 1 19.11
7 KontponbHas pabota 1o teme "IIpsMble U IIIOCKOCTH B 1 19.11

npocTpancTBe. [1apaieabHOCTh NPSIMBIX M IIOCKOCTER"
’3 E;f;:infﬁzgggzzz;;psIMOI/I ¥ TUIOCKOCTH: TIEPIIEHTMKYIIAPHBIE : 26.11 bitps/resh.edury
24 | TlpsiMble mapajulebHbIE M NEPIEHMKYIISAPHBIE K INIOCKOCTH 1 26.11 https://resh.edu.ru/
25 [Ipsamble mapajutenbHbIe U NEPIEHAUKYIISPHBIE K INIOCKOCTH 1 03.12 https://www.yaklass.ru/
26 IIpu3Hak NeprneHAUKYJIAPHOCTH IPSIMOU U INIOCKOCTH 1 03.12 https://resh.edu.ru/
27 | Tlpu3Hak neprneHAUKyISPHOCTH NPSIMOM U IIOCKOCTH 1 10.12 https://www.yaklass.ru/
28 Teopema o psiMON MEPNEHANKYISIPHON MIIOCKOCTH 1 10.12 https://resh.edu.ru/
29 | TeopeMma O IPAMOM MEPIEHAUKYIISIPHOM TIOCKOCTH 1 17.12 https://www.yaklass.ru/
30 | Teopema 0 IPAMON MEPIEHIUKYJISPHOM TIOCKOCTH 1 17.12

HJMKYJISAP ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH 24.12

31 EJ‘IG(I))g[IfOCI”[[I/I,}I;aCF())TOHHI/Ie %T npim?of(l: Cz[c? nnoil?oc;l * ! hitps: teshachir,
s | Ty e e o o 1 7| oot
13 [lepneHauKyISAp U HAKIOHHBIE: PACCTOSHHE OT TOUKH /10 ! 14.01

IUIOCKOCTH, PACCTOSHUE OT MPSMOIA J10 IIIOCKOCTH
34 | TIEPTICHIMKYIIAP M HAKIOHHBIC: PACCTOSHHE OT TOUKH 1O { 14.01

IUIOCKOCTH, PACCTOSHUE OT NMPSAMOIA JI0 TIIOCKOCTH
35 | Vrubl B IPOCTPAHCTBE: YTOJ MEXKLY NMPAMOM U IIOCKOCTHIO 1 21.01 https://resh.edu.ru/




36 JIByrpaHHbIN yroJi, TUHEWHBIA YToJI IBYTPAHHOTO YIJia 21.01 https://resh.edu.ru/
37 | JIByrpaHHBIH yromu, IMHEHHBIA yroJ ABYTPAHHOTO yIia 28.01 https://www.yaklass.ru/
18 HepHeHILI/IKyJ'ISIprOCTL IJIOCKOCTEMN: MPU3HAK TIEPIIEHAUKYIAPHOCTH 28.01 hitos://resh.edu.ru/
IBYX IJIOCKOCTEH Aips.resh.euil
19 Teprien Ky IAPHOCTS INIOCKOCTEH: IPU3HAK NIEPIICHIMKY IAPHOCTH 04.02 hitos/vww vaklass.ru/
JBYX IIOCKOCTEH :
[lepneH MKy IAPHOCTD IIOCKOCTEN: IPU3HAK MEPIEHINKYISPHOCTH 04.02
40 JIBYX IJIOCKOCTEMN
41 | Teopema 0 TPEX IEPNEHIUKYJIAPAX 11.02 https://resh.edu.ru/
42 | Teopema 0 TpeX MEPIECHIMKYIAPaxX 11.02 https://www.yaklass.ru/
43 | Teopema 0 TPEX MEPHEHIUKYIAPAX 18.02
44 KOHTponLHUa't'}I p'e'160Ta 1o TemaMm "TlepHeH MKy IApHOCTb IPAMBIX U 18.02
11ockocTe" u "YTibl MEXKAY NPSIMBIMU U INIOCKOCTAMU"
[ToHsATHE MHOTOTPAaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOIPAHHMKA, 25.02
45 BBINYKJIbIE U HEBBIMYKIIbIE MHOTOIPaHHUKH; Pa3BEPTKA https://resh.edu.ru/
MHOTOIPaHHUKA
46 [Ipu3Ma: n-yroipHas IPU3Ma; FPaHUd U OCHOBAHHUS IPHU3MBL; IIPAMAast 25.02
¥ HAKJIOHHAs TIPU3MBL; GOKOBas M IOJIHAS TIOBEPXHOCT MPH3MEI
47 | Tlapamnenenumnes, OpAMOYTOJNbHBIN MapasIeIeIuIe] U €ro 04.03
CBOJNCTBa
[Tupamua: n-yroibHasi MIMPaMKIa, TPAHH W OCHOBAHHE TIHPAMUIB; 04.03
48 | GokoBas M MOJNHAs MOBEPXHOCTb MMPAMH/IbL; IPABIIIBHAS 1
yCeuCHHas MpaMK/Ia
[IpaBHILHBIE MHOTOTPAHHUKH: IOHATHE IPABUIBLHOTO 11.03
49 MHOTIOIpaHHUKA; MpaBUbHAsA NIPU3Ma U IpaBUJIbHAS IUPAMUIA; https://resh.edu.ru/
IpaBWILHAS TPEYTOJdbHAs MMPAMUIA U IPABUILHBIN TETpasap; Ky
50 [IpescTaBieHne o MPaBUIBLHBIX MHOTOTPAHHUKAX: OKTadIp, 11.03 bttos://wrarer valdass o/
JOJEKAdP ¥ MKOCAIP.
CHMMeETpUS B TIPOCTPAHCTBE: CHMMETPHUSI OTHOCHTENIBHO TOYUKH, 18.03
51 MPSMOM, TNIOCKOCTH. DJIEMEHThl CAMMETPUH B TUPAMUJIAX, https://resh.edu.ru/
HapasuieNenuIenax, MpaBUIbHbIX MHOTOIPaHHHUKAX
52 | BbIUKMCIEHHE DIEMEHTOB MHOTOTPAHHUKOB: PEOpa, JUArOHAIM, YIIbl 18.03 https://www.yaklass.ru/
53 | Tlnomaas 60KOBOW MOBEPXHOCTH H TIOJHOM MOBEPXHOCTH MPSAMOi 25.03




MIPU3MBI, TUTOIAh OCHOBAHHM, TE€OpeMa 0 OOKOBOI MOBEPXHOCTH
IIPSIMOM TIPU3MBI

25.03

[Inomans GOKOBON MOBEPXHOCTH M IIOBEPXHOCTH MPABUIILHOM 08.04
54 IIMPaMU/IbI, TEOPEMA O ILIOIIAAN GOKOBOM MMOBEPXHOCTH yCEUYEHHOM 1
TIHPAMUIB]
55 | KownrponbHas pabora 1o teme "MHOrorpaHHuKy" 1 08.04
56 | Ilonstue 06 0ObEME 1 15.04
57 | O6beM nupamMuabl 1 15.04 https://resh.edu.ru/
58 | OOBbeM mUpamMuIBI 1 22.04 https://www.yaklass.ru/
59 | OO6bem nupamMuIbl 1 22.04
60 | OOBbeM mUpamMuIBI 1 29.04
61 | OOBbEM NpHU3MEI 1 29.04 https://resh.edu.ru/
62 | OOBbeM npu3MbI 1 06.05 https://www.yaklass.ru/
63 | OObeM npu3MbI 1 06.05
64 | KonrponsHas pabora no reme "OObEMbI MHOTOTPAHHUKOB" 1 13.05
65 Tosropenne, 0000mIenne cucTeMaTh3ays 3Hanuid. [locTtpoenue ! 13.05
CEYCHHI B MHOTOTPAHHUKE
[ToBTOpEHHE, 0000LIEHNE CUCTEMATH3ALMS 3HAHUMN. Bhrancienue 20.05
66 | pPacCTOSHMIA: MEXKIY JBYMs TOUKAMH, OT TOUKH JIO IIPSMOM, OT 1
TOYKHM JI0 INIOCKOCTH, MEXKITY CKPEIIMBAOIIMMHKCS IPSIMBIMHU
67 | Wrorosas KOHTpoJbHAs paboTa 1 20.05
[ToBTOpeHme, 06001IIeHNE CcTeMaTH3alus 3HaHUN. Beraucienne
68 | YIJIOB: MEXIY CKPELIMBAIOIIUMUCS IIPAMBIMH, MEXLY TIPAMON K 1
IUIOCKOCTBIO, IBYTPAHHBIX YTIIOB, YIJIOB MEXK/IY IIIOCKOCTAMHU
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68




11 KITACC

KoanuecTBo 4acoB

Ne Tema ypoka Kontposn | /lara DJIeKTPOHHbBIE
Bcero | b HBIE U3ydeHust undposbie

I padoThI o0pa3oBaTe/bHbIEC

/ pecypcsl

1
Cdepa u map: nex aJnyc, TMaMeTp; TUIOMIAIb TOBEPXHOCTH

1 bep P TP, PAYC, P> p 1 https://resh.edu.ru/
cepbl
B3auMHoe pacnionoxkenue cepsl U MIOCKOCTH; KacaTeabHas

2 P (bep ’ 1 https://resh.edu.ru/
IJIOCKOCTh K cdepe; iomaasb cheps

3 N3o06paxenue cdepsl, napa Ha miuockoctu. CedeHus mapa 1 https://resh.edu.ru/

WIMHIPUYECKas MOBEPXHOCTh, 00pa3yroIne HUIHHIPHIECKON

4 1 p p ’ P M P 1 https://resh.edu.ru/

MMOBEPXHOCTH, OCh IIIMHIPUIECKON TTOBEPXHOCTH
WJIUHAP: OCHOBAHUS U OOKOBas MOBEPXHOCTh, 00pa3yIoIas u OCh;

5 . P . . P > O0Pasy ’ 1 https://www.yaklass.ru/
TUI0IIa/1b OOKOBOM M MOJTHON OBEPXHOCTH
N306paxkeHne IUIMHIPA Ha IIOCKOCTH. Pa3BepTka HMIMHApA.

6 Ceuenust nunuHApa (MIIOCKOCTHIO, TAPAILICIHLHOM UITH 1 https://resh.edu.ru/
NEPIICHIUKYJISIPHOM OCH LIMIUHAPA)
Konnueckasi moBepxHOCTh, 00pa3ytolme KOHNYECKON MTOBEPXHOCTH

7 p > Jopasy p ’ 1 https://resh.edu.ru/
OCh U BEpIIMHA KOHUYECKON MOBEPXHOCTHU
Konyc: ocHOBaHUe U BepiMHa, 00pa3yroias U OCh; IUIOMIA b

8 e ¢ N P > 0Py ’ 1 https://www.yaklass.ru/
OOKOBOI1 U MOJIHOI OBEPXHOCTH
Y cedeHHBIH KOHYC: 00Pa3yIOINe U BHICOTA, OCHOBAHHS W OOKOBAsI

9 Y pasy ’ 1 https://www.yaklass.ru/
MOBEPXHOCTh
M300pakeHre KOHyca Ha IUIOCKOCTH. Pa3BEpTKa KOHyca.

10 Ceuenus koHyca (IIOCKOCTBIO, MapajuiebHONH OCHOBAHUIO, W 1
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3 BEPIIHHY)

11 KomOuHnanus tesn BpameHus 1 MHOTOIPaHHUKOB 1 https://www.yaklass.ru/
MHororpaHHukK, onMcCaHHbI OKOJI0 cepbl; chepa, BIMCaHHAS B

12 P ) eprr; cepa, 1 https://resh.edu.ru/
MHOTOTPAHHHK WJIM B TEJIO BPAIICHUS

13 Pemenue 3amau no reme "Tena BpameHus" 1

14 Pemenue 3amau o reme "Tena BpameHus" 1




15 | Tloustue 06 06beme. OCHOBHBIE CBOWCTBA 0OBHEMOB TeI 1
16 | O6beM nWIKMHIPA, KOHyCa 1 https:/resh.edu.rw/
17 | O6wbem mapa u mwiomans cheps 1 https://resh.edu.ru/
18 [TogoOuebIe Tena B mpocTpancTBe. COOTHOMICHHS MEXKTY 1
IJIOLIAAAMU HOBEPXHOCTEN, 0OBEMaMU HOJOOHBIX TEN
19 Pemenue 3amay mo treme "OO0beMsI TET" 1
20 Pemenue 3aga4u mo treme "OO0neMbl Ten" 1
21 Pemenue 3aga4d no treme "OO0beMbl Ten" 1
22 KonTtponbhas padora mo temam "Tena Bpamienus" u "O0beMbl Tem" 1
23 BekTop Ha mI10CKOCTH M B IPOCTPAHCTBE 1 https://resh.edu.ru/
24 CrnoxeHre 1 BBIYUTAaHUE BEKTOPOB 1 https://resh.edu.ru/
25 YMHO)K€eHuEe BEKTOpa Ha YUCIIO 1 https://resh.edu.ru/
PazjioxkeHue BEKTOpa 110 TPEM HEKOMILIAHAPHBIM BEKTOPAM.
26 1 https://resh.edu.ru/
[IpaBuio mapannenenumnena
Pemenue 3aiay, cBs3aHHBIX C IPUMEHEHUEM MPABUII ICUCTBUI C
27 BeKTOpaMH ’ P P 1 https://www.yaklass.ru/
)% Pemenue 3anay, CBsI3aHHBIX C MPUMEHEHHEM MPaBUIT JEHCTBHI C |
BEKTOpaMH
79 Pemenue 3amay, CBA3aHHBIX ¢ TPUMEHEHUEM IPaBUJI ICUCTBUI C |
BEKTOpaMu
[IpsimoyronbHas cucteMa KOOpAMHAT B pocTpaHcTBe. KoopanHaTh
30 N 1 https://resh.edu.ru/
BekTopa. [Ipocreiiine 3a1aun B KOOpAMHATAX
31 VYron mexay Bekropamu. CKaIsipHOE MPOU3BEICHUE BEKTOPOB 1 https://resh.edu.ru/
32 Beruncrenue yrioB M1y IpsIMbIMU U IIJIOCKOCTSIMU 1 https://www.yaklass.ru/
3 KoopanHatHO-BEKTOPHBIN METOJT TP PEILIEHUU T€OMETPUUYECKUX |
3ajau
34 KoopanHaTHO-BEKTOPHBIN METO/ MPH PEHICHUN T€OMETPUYECKUX 1
3aja4
35 Pewenune 3amau no reme "BekTopbl M KOOpAMHATHI B IPOCTPaHCTBE" |
36 Pemenne 3amad no reme "BekTopbl M1 KOOpAMHATHI B IPOCTPAaHCTBE" 1
37 Pemenue 3agad no teme "BeKkTopbl U KOOPJMHATHI B MPOCTPAHCTBE" 1




Kontponbhas pabota mo Teme "BeKTopbl 1 KOOpAMHATHI B

38 ; I
MIPOCTPAHCTBE
19 [ToBTOpeHue, 06001meHue 1 cucTeMaTH3anus 3HaHuil. OCHOBHBIC 1 hitos:/fwww.vaklass.ru/
¢burypsl, GpakThl, TCOPEMBI Kypca IJIaHUMETPUU DUps://WwWW. yaxiass. i/
40 [ToBTOpenue, 0600IIeHNE U cucTeMaTu3alus 3HaHuii. OCHOBHbBIE | httos://www vaklass.r/
burypsl, pakThl, TCOPEMBI Kypca IMIaHUMETPUU ARSI, yaXTass.oy
41 [ToBTOpenue, 06061IeHNE U cucTeMaTH3alus 3HaHuil. OCHOBHBIE |
¢burypsl, pakTbl, TEOPEMBI Kypca IIIaHUMETPUHI
0 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIMSI 3HAHUN. 3a/1a9n 1
TUTAHUMETPHUH U METOJIbI UX PEIICHUS
03 [ToBTOpeHue, 0600IIEHUE U CUCTEMATU3AlIMSl 3HAHUN. 3a/1auun 1 hitos:/www.vaklass.ru/
TUTAHUMETPHUH U METOJIbI UX PEIICHUS DS AWWW. yakiass. i/
44 Pemenue 3anau mianumerpun u3 EI'D 1
45 Pemenne 3anau mnanumerpun u3 EI'D 1
46 Pemenue 3agau mianumerpuu u3 EI'D 1
47 Pemenue 3anay mnanumerpun u3 EI'D 1
48 Pemenue 3anay manumerpun u3 EI'D 1
49 Pemenue 3agau mianumerpuu u3 EI'D 1
50 Pemenue 3anau mianumerpun u3z EI'D 1
51 Pemenue 3anay mnanumerpun u3 EI'D 1
5 [ToBTOpeHue, 06061IeHNe U cucTemMaTh3anus 3HaHui. OCHOBHBIE 1
burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPUN
53 [ToBTOpenue, 0600IIeHNE U cucTeMaTu3anus 3HaHnii. OCHOBHBIS 1
burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPUN
” [ToBTOpeHue, 06061IeHNe U cucTeMaTH3aus 3HaHuil. OCHOBHBIE |
¢burypsl, hakTsl, TEOPEMBI Kypca CTEpEOMETPUU
55 Pemenue 3anau crepeomerpun u3 EI'D 1
56 Pewmenne 3amau crepeomerpun n3z EI'D 1
57 Pewenne 3amau crepeomerpun nu3z EI'D 1
58 Pemenue 3amau crepeomerpun u3z EI'D 1
59 Pemenune 3anau crepeomerpun u3 EI'D 1




60 Pemenue 3amgau crepeomerpun u3z EI'D 1
61 Pemenue 3anau crepeomerpuu u3z EI'D 1
62 Pemenue 3amau crepeomerpuu uz EI'D 1
63 Pemenune 3anau crepeomerpun u3 EI'D 1
64 Konrponsnas padora «Pemenue 3ama4 uz EI'D» 1
65 [ToBTOpeHme, 0000IIEHNE U CUCTEMATU3ALIMS 3HAHUI 1
66 [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUI 1
67 HToroBast KOHTpOJIbHAs paboTa 1
68 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

[*))
o0




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYEeCKOTO aHallu3a, TE€OMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkimonepHoe oduiectBo «M3aarensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Maremaruka: anreOpa 1 Hayaja MaTeMaTUYECKOTO aHaIn3a, TeOMETPHSI.
Teomerpust: 10—11-€ kaacchl: 6a30BbIN U yIIIyOJIEHHBIA YPOBHH:
MeToaudeckre pekomenanuu Kk yueonuky JI. C. Aranacsna, B. @. byry3osa, C.
b. Kagomuesa u n1p. — Mocksa: [Ipocsenienue

I'eomerpus 10 - 11 xknacc. Kontponbabie padotel. Muenckas M.A.: M. -
IIpocsemenune

I'eomerpus 10 knacc. CamocrositensHbie padoThl. Muenckas M.A.: M. -
[Ipocenienne

['eomerpus 11 knacc. CamocrositenbHbie padoThl. Muenckas M.A.: M. -

IIpocsemenne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://resh.edu.ru/ https://myschool.edu.ru/
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