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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEr0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWI, NPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMU OCHOBY JIJISI CaMOPA3BUTHSI WM HENPEPHIBHOTO 00pa30oBaHMS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HANPABICHUU JUYHOCTHOTO
pa3BUTHS OOy4aromuxcsi, (GopMUpOBaHUS (YHKIMOHATIHLHOM MaTeMaTHU4eCKOn
TPaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBIX NUCHUIUIMH. Pa3zButne y oOydaromuxcs
MPABIIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakiuii, COOTHOIICHHH pPEajJbHOrO0 M HICATBHOTO, XapakTepe OTPaKEHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauecTB MBIIIICHHUS, HEOOXOAMMBIX [IJIs aJanTalydd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOEe TpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIAaTh M ONPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAyYHOTI'O LIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COIHaIbHOTO ObiTHsA, ¢dopMa
OTpaXXEHUSI OKPY>KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENbHOCTH. OnepupoBaHME  NPOCTPAHCTBEHHBIMU
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oOpa3amMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KadyecTB, MOITOMY aKTyajbHa
3aaya (opmMupoBaHHs y OOyYarOUIMXCsl MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HApPABICHUSM.

[leas ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBoM
ypoBHE 00yueHus — 00IIeoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCHUCTBUI,
crienu(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
M0 CIEUUAIBHOCTSM, HE CBA3aHHBIM C MTPUKJIAIHBIM UCTOJb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YypOBHE TWIpeIHA3HA4YeHA JIsd
00y4Yaromuxcsi CPeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPYyIHCHUI
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MAaTeMaTUYECKUE YMEHUs, CBSI3aHHbBIC
co crenu@uKoid TEOMETPUHM U HEOOXOAMUMBIE [JIsi JKMU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YYUTh T€OMETpHUIO OoJee
rIyOOKO, €ClIi B JaJIbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HaHUAX B MPOGECCUOHAIBHOU JIESITEIHHOCTH.

JlocTikeHne 1eTu  OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpropuTeTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax SBISIFOTCS:

e (opMupOBaHUE TMPEICTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlax BpaIICHHS
KaK O BOXXHEHIIMX MaTEMATUYECKUX MOJIEISAX, MO3BOJISIONIUX OMUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YyMEHHUs paclo3HaBaTh Ha YEPTEkKaX, MOJEIAX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PHUTYD;

e (opMHUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHSIMU O
MHOT'OTPaHHHUKAX U TeJaX BpAIlleHUs] U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJIAJICHUE  QITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3ajady;
dbopMHupOBaHUE yMEHHUS MPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3ajad U 3a7ad ¢
MIPAKTUYECKUM COJIEPKAHUEM;
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e pa3BUTHE UHTEJUIEKTYaJIbHbIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmxcsi, MO3HaBaTEJIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS;

e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHSATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YUYEHUU JPYTUX Yy4eOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
T€OMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHUI ammapar JJisi PelIeHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLICHUBATH MOJYyUYEHHBIE PE3yIbTaThI.

OTIMYUTENTHEHON OCOOCHHOCTHIO MPOTpPaMMBbI SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B Hayalle €ro HW3y4YyeHus 3aJay, pelIaeMblX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT PpPAa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YyUYCHUIO MPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypc€ CTEpPEOMETPHHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a MPOBOJUTCA C ONOPOM Ha
HaIJISIIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOHOTO COJICPKAHUS.

OcHoBHbIE copepkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukny, «IIpsiMmble U MIIOCKOCTU B MPOCTpAHCTBEY, «Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrmpesensaercs He TOJBKO [0 COJAEP)KATENbHBIM JIMHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 0011ero 0opa3oBaHusl.

Conepxxanne o0pa3oBaHUs, COOTBETCTBYIOUIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefleéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU Y HABBIKAMH OCYIIECTBIISIOCH MOCIEI0OBATENIBHO U MOCTYIATENBHO, C
COOJTIO/IEHNEM TPHUHIIAIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIFOUAIIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MNPEICTaBICHUN OOYy4arolUXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOoYHble MHOKECTBEHHbIE CBA3H.
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MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenne reomerpun oTBoauTcs 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.
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COAEPKAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHSTHSL  CT€peOMETpuU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
napajuleJIbHble U CKpeuuBaronecs Ipsmbsle. [lapajuienbHOCTH INpPAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YroJd MEXAy MPsIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IIJIOCKOCTH; CBOMCTBA
napajuleNbHbBIX MuIockocTed. Ilpocteilmine npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes; IOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIECHAMKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAHHBIM  Yroj, JIMHEWHBIM yroja JBYTPaHHOTO  yrJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIsIpax.

MHororpaHHuKH

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIbIE MHOTOT'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MPU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cpoucra. llupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MA U
NpaBWIbHAS MHpPaMUJIa; NPABUJIbHAS TPEYroJibHas MNHUpPaMUAA M TIPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne O TMpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.
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CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTUA.  ODJEMEHThl CUMMETPHUM B MNHpaMUAaAX, Mapajuielienunenax,
MPAaBWJIbHBIX MHOTOTPAHHHUKAX.

Beruucnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MUPAMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MMAPAMUIBI, TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

11 KVIACC

Tesia Bpamenus

[unuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue HUJIMHIPUIECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. I[lwimHIp: ocHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3ymolias MW OCh, IUIOMIAJAh OOKOBOM M IIOJHOMN
MTOBEPXHOCTH.

KoHnueckasi ToBEpXHOCTh, 00pa3yromue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH moBepXHOCTH. KOHYC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3anMHoe pacronoxenue chepsl U TUIOCKOCTH; KacaTellbHAs TNIOCKOCTh K cdepe;
I01aab chepsl.

N300paskeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka mUIMHIpa 1 KOHYyCA.

KoMmOuHanuu Tenm BpamieHuss ¢ MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WIH TEJIO
BpaIcHUSI.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béEMeE
MPSMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u 1miomass chepsl.

[logoGubeie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXKAY IUIOUIAASMU
MOBEPXHOCTEH, 00bEMaMH MTOAOOHBIX TE.

Ceuenus mwiMHIapa (MapaJyIebHO M TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KoHyca (TapajuielbHO€ OCHOBAHHWIO M TIPOXOJAIISE Yepe3 BEPIIMHY), CEUCHUS
mapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE



© MAQOY I'mmuasus Ne 86. PaGouast nporpamma y4eOHOro npeamera
«'EOMETPUSI_ 6a30BslIii ypoenb_10-11 knaccb»

BekTop Ha MIIOCKOCTH U B pocTpaHcTBe. CI0KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BeKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemreHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUWJI JACUCTBHM C BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopamnater BekTopa. Ilpocreitmme 3amaun B
KOOpJMHATax. YTon Mexay BekTopamu. CKajasipHOE IPOU3BEIECHHUE BEKTOPOB.
BrluncneHne yrioB Mexay MPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



© MAQOY I'mmuasus Ne 86. PaGouast nporpamma y4eOHOro npeamera
«'EOMETPUSI_ 6a30BslIii ypoenb_10-11 knaccb»

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTnka» XapakTepu3yrTCS:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak akKTUBHOTO
W OTBETCTBCHHOIO WI€HAa POCCHUHCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKON UICHTUYHOCTH, YBAKECHHS K
MPONJIOMY Y HAaCTOAIIEMY POCCUMCKOW MAaT€MATHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHHMIO ITUX JOCTH)KCHUH B JIPYrHX HaykKaX, TEXHOJOTHAX, chepax

SKOHOMHKH.
JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:
OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U JACSTEIBHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYyIIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYCCKUM OTHOIICHUEM K MHUPY, BKIIIOYas SCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHUN;
BOCIIPUUMYHBOCTHIO K MATEMATHUECKUM aCTIeKTaM Pa3IUYHBIX BUOB HCKYCCTBA.

dusnyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMCHHS TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBOro u 0€30macHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJispHas busnueckas AKTUBHOCTD); (bu3rIecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATHAX CTIOPTHBHO-03/I0POBUTEIHHOM
JIESITEIIBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  AESITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
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Oynymeid mnpodeccnrt W peann3oBBHIBATH COOCTBEHHBIC >KM3HCHHBIC TUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKOW HAMPaBICHHOCTH.

IKOJIOTHYECKOEe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIUSHUS
COLIMAJIbHO-OKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHOU
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUCHTaIlMel Ha NMPUMEHEHHE MATEMATHUYECKUX 3HAHWM MJId pelieHus 3a7ad B
0o0JIacCTU OKpYXalolllell cpelbl, IUIAaHUPOBAHUS TOCTYNIKOB M OICHKH HX
BO3MOHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOLIEH CPEeIbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM M  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c(epbl 4YelOBEUECKON JIeATEeNIbHOCTHU, JTarloB €€
pPa3BUTHS ¥ 3HAYUMOCTH Ui Pa3BUTHS I[MBUJIN3ALUU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOW KyJIbTYpOM KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYI) U HUCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEpU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  no3snasamenvuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoexue
Memo008  NO3HAHUA — OKPYHCAIOUie20  Mupa;  NpuMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBHUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
ONpEeNeNIeHUs] TOHATHUW; YCTaHABIMBATh CYIICCTBCHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;
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BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYN;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
MPUBOANTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOJBL

BBIOMpATh Croco0 pernieHus yuyeOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh HauboIee MNOAXOAAIIMN ¢ Yy4E€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeliCTBUA:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOPEUYHE, MPOOIeMYy,
yCTaHaBJIMBaThb HMCKOMOE H  JaHHOe, (OpPMHUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
HCCIICIOBAHUE TI0 YCTAHOBJIICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbEKTaMH, SIBJICHUSMH, IPOIIECCAMMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JIePUIMTH UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh ~ MHGOpPMAIMIO U3  HCTOYHMKOB  DPA3JIMYHBIX  THIIOB,
aHaJNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh HHPOPMAIUIO, TPEACTABIATh €€ B PA3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpapuuecKi;

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 110 CaMOCTOSITEIIHO
c(pOpMyJIMPOBAHHBIM KPUTEPHUSIM.
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2)

YHueepcaﬂbele KOMMmyHUuKamueHbvle dedcmeuﬂ, obecneuusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO0menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMSI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh IMOJTY4YEHHbBIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
poOJIEMBI, pelIaeMOil 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HAa MIOUCK
pELICHMs; COIMOCTABIATh CBOU CYXKJIEHUA C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; IPUHUMAThH 11ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATh OPTAaHU3AIUIO COBMECTHOM
paboThI, pacripeieNiaTh BUABI PabOT, 10rOBapUBaThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIUPOBAHHBIM YIaCTHHKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MMO3HABATEIbHOU pC(I)JICKCI/II/I KaK OCO3HaHHA
COBCPpIIACMBIX I[GﬁCTBHfI N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACThb criocobamMu CaMOITIPOBCPKH, CaAMOKOHTpPOJIA  IIpomecca H
pe3ylibTara pCuICHUA MaTeMaTU4YEeCKOM 3aJa4u,
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e TMpPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIEITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IeId U YCJIOBUSM, OOBSICHSITH
NPUYMHBI JTOCTHKEHUS WIM HEJOCTHXKEHHSI PE3ylbTaTOB JIESTEIBHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIIECACTBUS U3 HUX NPU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: MAPAIIEIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU ABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpaaycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIH
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
MPSIMOYTOJIbHBIN Napalijiesienune, Kyo).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHHUS  JJis
KJacCU(pUKaUUU (BBIMYKJIblE W HEBBIIYKJIble MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUueabl ).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH MPHUHIIUIIBI TIOCTPOSHUS CEUCHUH, HCIIONIB3Ysl METOI CIIEIOB.

CTpouTh ceyeHMs] MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBIMOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Pemate 3a7aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuT™MaM, MPHUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOIbl TpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYHCICHUE PACCTOSIHUNA MEXAY IABYMsI
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH.
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Pemiats 3a1aun Ha HaXOXKACHUE T€OMETPUUYECKUX BEIIMUMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSAS W3BECTHHIC AHAIUTUYECKHE METOABl MPH PEIICHUU
CTAaHJAPTHBIX ~MATEMATHYECKUX 33Ja4 Ha BBIYUCIEHUE YIVIOB  MEKIY
CKPCIIMBAIOIIUMUCI TPAMBIMHA, MEXJIYy NOpPSIMOA U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruucisate 00bEMBI U TIIOMIAAM MOBEPXHOCTEH MHOTOTpaHHUKOB (TIpHU3Ma,
nupamMpga) ¢ OpuMeHeHueM (OpMyJl; BBIUMCIATH COOTHOIICHHUS MEXKIY
IIOIIAASMU TOBEPXHOCTEHN, 00bEMaMU TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMH: CUMMETPUA B IPOCTPAHCTBE, LEHTP, OCh U
MJIOCKOCTh CUMMETPUH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATh M HWHTEPIPETHUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIAroB PEIICHUS], €CIIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpumeHaTr nOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IIOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATH PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUM, WCCIEAOBATh TOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TIOHITHI U TEOpEM, ammapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUYECKUX BEJIMUMH.

11 KIIACC

OnepupoBaTh MNOHATUSMH: UMIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolIne
UWIMHAPUYECKOM ~ TOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3yrolire KOHUYeCKOH MOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (IMUIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYYEHUS TE BPAILIECHUS.

KnaccuduumpoBath B3auMHOE pacrosokeHue chepol U MI0CKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBOW CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSl, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.



© MAQOY I'mmuasus Ne 86. PaGouast nporpamma y4eOHOro npeamera
«'EOMETPUSI_ 6a30BslIii ypoenb_10-11 knaccb»

Bbrancnsate 00BbEMBI M IUIOMIA[M  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (OPMYII.

OmnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIHMCAaHHBIM B cdepy WU
OMUCAaHHBIM OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WJIH TEJO
BpAILECHHUS.

Bb4ucasaTe COOTHOLIEHUS] MEXIY IUIOMAAAMHU MOBEPXHOCTEN M 00bEMaMu
MOJIOOHBIX TEJI.

N300paxaTh u3yyaeMble (QUIypbl OT PYKH U C HPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINTONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: Bux cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBINTONIHATE  NEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBaMU OHU 00JIa1at0T.

[IprMeHATH MTPaBUIIO NApaJUICIICIIANIEAA.

OnepupoBaTh NOHATUSIMU: JE€KAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YroJl MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE TMPOMU3BEIAEHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

[IpumensaTh TeoMeTpuueckue (axkThl Ui PEIICHUs CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO MIAroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

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

Pemlarp 3amaum Ha J0Ka3aTelIbCTBO MAaTEMATHYECKHMX OTHOLICHUW W
HAXOXKJIEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3iiaM Wi alrOpuT™Mam, MPUMEHSIS
W3BECTHBIE METObI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATs MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoauTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.
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[IpuMeHATh MONyYEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TOHATUA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTU4YeCcKu CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pPEaAbHbIC
CUTyallUM Ha A3bIKE T€OMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJAEINU C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, arnmnapara aareOpbl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXO0K/ICHUEM T€OMETPUUECKUX BEJINYMH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne ni/m KoHTpoJibHbIe
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 BBenenue B crepeoMeTpuro 10 https://m.edsoo.ru/C5SO3R7VIP
IT .
2 PAMBIC H TUIOCKOCTH B HPOCTPaHeThe . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
IIepne oc
3 prt HHHIfyHﬂpH T TIPAMBIX I 12 https://m.edsoo.ru/V611 APUCD
IJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 https://m.edsoo.ru/R3ISMETBTQ
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IToBTOpEHME: CEUEHHUS, PACCTOSHUS U YIIIbI 1 https://m.edsoo.ru/L1IAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/ KoHnTpoJbHbie
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIEe PecypChl
padoThI
Tena BpameHus 12 https://m.edsoo.ru/HYOWQLSKQ
OO6BbEMBI TEN 5 1 https://m.edsoo.ru/BO9ORVIYCI
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/4ANCLAGOMF
I1 06006
OBTOpEHE, 000 meHI:Ie’ 7 1 https://m.edsoo.ru/DORV3P725
CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n3006pakeHust Ha PUCYHKaX:
M300paxKeHHsl III0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIUMHBI OTPE3Ka

https://m.edsoo.ru/D3VCI7UN4

IlonsTus: MepeCceKaromurecs 1mI10CKOCTH,
NepeceKarommecs npsaMas 1 rmjiI0CKOCTb

https://m.edsoo.ru/NR6VIYCGK

[TonsTus: MNepeceKaromuecs miI0CKOCTH,
Nnepecekarommecs npsamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PpAaHHUKOB Ha
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

https://m.edsoo.ru/O6RNDFAMO0

https://m.edsoo.ru/KMUQPILLO

Hauanpubie cBeienns o kyoe u nupamuse,
uX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HavanpHbIe cBeneHus 0 KyOe U mupamuse,
UX pa3BEPTKU U Mojenu. CeueHust
MHOTOTPAaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

ITonsiTue 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTEPCOMETPUHN: aKCUOMBI CTCPECOMETPUU U
CJIICACTBHA U3 HUX

https://m.edsoo.ru/SLMI7R3BL
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[Tonatue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUUN: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/DUKAX7QE1
CIIEJCTBUS U3 HUX
[Tonatue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U https://m.edsoo.ru/YPKSSMLJL
CIEACTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH
10 CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUHN U https://m.edsoo.ru/I3A98J6Z9
CIEACTBUS U3 HUX
B3aumHoe pacnionoxeHue npsMbIX B
11 HPOCTPAHCTES: HEPSCORaIHLL, https://m.edsoo.ru/ITUTWSKRS5Q
[1apajuIeJIbHbIC U CKPEIUBAIOIINECS
psSIMBIE
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B
12 IIPOCTPAHCTBE: IapajlIelIbHbIE Hpﬂl\fble B hitps://m.cdsoo.ru/CSOVLOLHG
[IPOCTPAHCTBE; NapalIeIbHOCTh TPEX
MPSMBIX
[TapayieapHOCTB IPAMBIX U IUIOCKOCTEU B
13 npoctpaHcTse: [lapamienbHOCTE IPAMON U https://m.edsoo.ru/PO5J6D23U
IIJIOCKOCTH
14 VYrael ¢ cOHanpaBIE€HHBIMH CTOPOHAMM https://m.edsoo.ru/LLJAVHVBW
15 Yroi Mexay NpsIMBIMU B IIPOCTPAHCTBE https://m.edsoo.ru/KGIMSOEUK
16 Yron mexay npsiMbIMU B MPOCTPAHCTBE https://m.edsoo.ru/24L.VWHI9VS
17 Hapaseprocts mockocteit: https://m.edsoo.ru/BUSTQI9HZT
NapajuiesIbHbIE TIIOCKOCTH
18 CBoiicTBa napayjieNbHBIX MIOCKOCTEH https://m.edsoo.ru/OKQQK2ABA
19 [Ipocreiimne npocTpaHCTBEHHbIE (PUTYPHI https://m.edsoo.ru/MRT13XP79
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Ha TUIOCKOCTHU: TeTpa’ip, Ky0,

napajuieaenumnes

20 [TocTpoenue ceuenumii https://m.edsoo.ru/DI3AX05J8

21 [Toctpoenue ceueHuit https://m.edsoo.ru/20GC3ZP9P
KonTponpHas padora o Teme "IIpsimbie u

22 IJIOCKOCTH B ITPOCTPAHCTBE. https://m.edsoo.ru/BI4O5SQJEB
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieH IUKYISAPHOCTD MPSMOM U

23 IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NPSMBIE B https://m.edsoo.ru/RN45YBOSR
MIPOCTPAHCTBE
[IpsMele mapajuieiIbHBIE U

24 p p https://m.edsoo.ru/32MXRZDDL
NEPIEeHIUKYISIPHBIC K MIIOCKOCTH
IIpsiMble napauienLHBIE U

25 p p https://m.edsoo.ru/JPUOTOI3N
NEePIEeHIUKYISIPHBIE K MIIOCKOCTH
IIpusnak mepme ocC oM

26 PHSHAK TEPHCHHKYIAPHOCTH HPAMOH H https://m.eds0o.ru/DC41W6K 14
IUIOCKOCTH
IIpu3Hak nmeprneHInKyJIIpHOCTH IIPIMOU U

27 p PHCHAMKYTAD p https://m.edsoo.ru/HD3D63S5P
IIIIOCKOCTH
Teopema o npsIMON EPIEHIUKYIIAPHOU

28 p p PHCHIHKYIAD https://m.edsoo.ru/YOIQSMOH 1
IUIOCKOCTH
Teopema o oU mepIie oM

29 PEM& O TIPAMOH HIEPTICHANKYAPHOH https://m.eds0o.ru/81IRSKUSRJ
IUIOCKOCTH
Teopema o0 IpAMON EPIEHTUKYIIPHON

30 p p PHCHAMKYIP https://m.edsoo.ru/HFKNPKZ7T
IUIOCKOCTH
INepneHIUKYIAp M HAKJIOHHBIE: PACCTOSIHIE

31 PHCHARKYIAD p https://m.eds00.ru/638GKWY7V

OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT
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IIPSIMOM 10 IIJIOCKOCTH

32

33

34

[IepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[IepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 IIJIOCKOCTH

HepHeHI[I/IKYHﬂp M HAKJIOHHBIC: PACCTOSHUC
OT TOYKH 10 IINIOCKOCTHU, paCCTOAHHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

https://m.edsoo.ru/6PSBVV34R

35

VYTIIBI B IPOCTPAHCTBE: YIOJ MEXKIY
IIPSIMOM M TNIOCKOCTBIO

https://m.edsoo.ru/PSFIXUA1I

36

37

JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria
JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/MLOZZYZC7

38

[IepnieHAMKYISAPHOCTD INIOCKOCTEN:
NpU3HAK HNEPIEHIUKYIAPHOCTH IBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSMI9NH

39

40

41

[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

[lepnenquKyIApHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

Teopema o Tpéx nepneHANKYIIpax

https://m.edsoo.ru/DY2AF84T2

https://m.edsoo.ru/TS8OAINH2

https://m.edsoo.ru/OWSLZIRVZ

42

Teopema o TpEX MepHeHANKYIApax

https://m.edsoo.ru/OP44KE54N
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Teopema 0 TpEX nmepHeHAUKYIpax

https://m.edsoo.ru/OWGE1WDV3

44

45

46

47

KonrtponbHas pabora no remam
"TleprnieHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "Vl MeXAy OpSMBIMU U
IUIOCKOCTSIMU"

ITousrue MHOI'OrpaHHHKa, OCHOBHBEIC
9JICMCHTBI MHOI'OI'PAaHHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOT'PaHHHUKH,; pa3BépT1<a
MHOI'OrpaHHHUKa

IIpusma: n-yronbHas Ipu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIpsiMas U HAKJIOHHAs
pU3MbI; OOKOBas ¥ TTOJIHAS TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIH
napajuie’enunes 1 ero CBoMcTna

https://m.edsoo.ru/VOXABPOPB

https://m.edsoo.ru/LSFTEZ80X

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamuia: n-yrosapHas NMpaMuia, TpaHy U
OCHOBaHUE MUpPaMUJIbl; OOKOBasl U MOJIHAS
[IOBEPXHOCTB NMUPAMU/IbI; IPABUIIBHAS U
yCcedy€HHas MUpaMHuaa

https://m.edsoo.ru/1TOFX00PA

49

[IpaBusbHBIE MHOTOIPAHHUKH: ITOHSTHE
MPAaBUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
npu3Ma U NpaBUiIbHAS TUPaAMKJIA;
NpaBUJIbHAS TPEYroJbHAas MUpaMUa U
NPaBUIBHBIN TETpa’ap; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBienue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
HUKOCadIP.

https://m.edsoo.ru/06SHO2IDD
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CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSAMOM, IIIOCKOCTH.

51 DJIEMEHThl CHMMETPHUH B MUPAMUIAX, 1 https://m.edsoo.rt/SWEUC9ENR
napasuiesienumne1ax, NpaBUiIbHbIX
MHOTOTpaHHHKaX
57 BI:I‘-II/ICJICHI/IC 3JIEMEHTOB MHOTOTPAHHUKOB: 1 https://m.edsoo.r/EUPAMNT60
pEOpa, TuaroHaiu, yribl
[Tnomans 6OKOBOI MOBEPXHOCTH U TIOJHOM
53 HOBerHOSTH HpAMOI HpHSMH’UHHOmaﬂb 1 https://m.edso0o.ru/SQY9IXSIL6
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTH TPSMON TPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MOBCPXHOCTH MPABIILHOM MHPAMILAEL, 1 https://m.edsoo.r/R22FHBG60
TEopeMa O TUIOIIAIN OOKOBOH MOBEPXHOCTH
YCEUEHHOU MUPaMU/IbI
55 FOHTPOHBHM pabora ro Teme 1 https://m.edsoo.ru/ VHYNJOMQD
MHuororpanHuku"
56 [TonsTue 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06bEM upamMuIbl 1 https://m.edsoo.ru/B307PSWTC
58 O0BEM TUpaMuIbI 1 https://m.edsoo.ru/PQZIED3YF
59 O06bEM upamMuIbl 1 https://m.edsoo.ru/RZEBITMU9
60 O0BEM TUpaMHUTBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM IpU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM npU3MBbI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM TIPU3MBI 1 https://m.edsoo.ru/FIMQWO6KFET
64 KonTtponbHas padora no Teme "O0bEMBI 1 https://m.eds00.ru/23S50I80N
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MHOTOTPaHHHUKOB"

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
65 3HaHuil. [TocTpoeHue ceuennii B
MHOTOTPaHHHUKE

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuKCIIeHNE PaCCTOSTHUM: MEXITY
66 JIBYMSI TOUKaMH, OT TOYKH O MPSMOH, OT
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU

67 HroroBast KoHTpoIbHAs paboTa

https://m.edsoo.ru/KXTOCIOJG

https://m.edsoo.ru/HKP6I3JUC

https://m.edsoo.ru/KB3EK0OA9U

IToBTOpenune, 0000ImEeHNE CHCTEMATH3 AU
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY

68 CKPEIIHBAOIIUMHUCS IIPSIMBIMU, MEKITY
IPSIMOM U TNIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YTIIOB MEXY IIIOCKOCTAMU

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

Cdepa u map: ueHTp, paanyc, 1uamerp;
IUIOINAAb MOBEPXHOCTHU CQEph
B3aumHuoe pacrionoxxenue chepbl u
IUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cdepe; mwromanb chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

https://m.edsoo.ru/QDCFSUGXE

HI/IJII/IHI[pI/I‘IeCKaﬂ IMOBEPXHOCTD,
00pa3yromue MUINHIPUIECKOM
MMOBEPXHOCTHU, OCb HI/IJ'II/IH}IpI/I‘IeCKOI\/'I
MOBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

Humuaap: ocHoBaHUsS M OOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
ioniaib OOKOBOM M MOJTHON MOBEPXHOCTU
N300pakeHne IMHAPA Ha TIIOCKOCTH.
PaspépTra munmuHapa. CeueHus nUInHIpa
(TUTOCKOCTHIO, MapauIeIbHON WUITH
NEePIEHINKYIISIPHON OCH IIMJIHHIPA)
Konnueckast moBepxHOCTh, 00pasyromiye
KOHMUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW MTOBEPXHOCTH

KOHYCI OCHOBAHHUC U BCPIINHA,

https://m.edsoo.ru/W0QJR979V9

https://m.edso00.ru/OYMSPW10Z

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT
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o0Opa3yromias U 0Ch; IJIOMAab OOKOBOM U
TIOJTHOM TTOBEPXHOCTH

YceuéHnblii KoHyc: 00pas3yronme u

9 BBICOTA; OCHOBAHUS K OOKOBas https://m.eds00.ru/8OVNITU20
MOBEPXHOCTh
N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHust KoHyca

10 (TJIOCKOCTHI0, MapajuIeIbHOW OCHOBAHUIO, https://m.edsoo.ru/OPVOCKUYU
Y TIOCKOCTBIO, MPOXOISIIEH Yepe3
BEPILUHY)
Komb6unanus ten BpamieHus u

11 https://m.edsoo.ru/4AVHGTY X8F
MHOTOI'PAaHHUKOB
MHororpaHHuK, ONMMCAaHHBIA OKOJIO

12 cthepsl; chepa, BIucaHHas B https://m.edsoo.ru/RMYYISTLP
MHOTOTPAHHUK WJIM B TEJIO BpAIICHUS
[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA

13 .. https://m.edsoo.ru/ACENHGLOZ
00BEMOB TET

14 O0béM HMIMHIpa, KOHYCa https://m.edsoo.ru/\W8TGN5799

15 O06BEéM mapa u miomaas cheps https://m.eds00.ru/G7TAYCMITT
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU https://m.edsoo.ru/4NO4FYUUX
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI
KonTtponsHas padora no temam "Terna

17 https://m.edsoo.ru/KCOMHISWW
Bpamenusa" u "O6bemsl Ten"

18 BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C

19 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G
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YMHOKEHUE BEKTOPA HA YUCIIO

https://m.edsoo.ru/4H7PLGBI1

21

22

23

Pasnosxenue BekTopa mo Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuiio
napajuiejenuneia

Pemmenue 3aay, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI ACHCTBUH C
BEKTOpaMHU

KoopanHaTHO-BEKTOPHBIM METOI TIPH
pEIIeHNU T€OMETPUYECKUX 3a/1a4

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPUS

https://m.edsoo.ru/BBII39Z77U

24

[IpsimoyrosbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopauHaTel BEKTOpa.
[Ipocreitmme 3aga4n B KOOpAMHATAX

https://m.edsoo.ru/X9TSDNSQ3

25

26

VYroa mexay Bektopamu. CKansipHOe
MIPOU3BEICHUE BEKTOPOB

Boruncnenue yrioB Mexy NpsSMbIMU U
MJIOCKOCTSIMU

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

27

Kontponbnas padota no Teme "BekTopsr u
KOOpJMHATHI B IPOCTpaHCTBE"

https://m.edsoo.ru/NSKELEBHL

28

29

30

[ToBTOpenue, 06001IeHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHnue, 0600IIeHNE U
cucreMaTtu3anus 3HaHui. OCHOBHBIE
burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHnue, 06001IEeHNEe U

https://m.edsoo.ru/16ASE1TYU

https://m.edsoo.ru/NVEMVY73YE

https://m.edsoo.ru/UF02M943T
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CHUCTEMAaTHU3alMs 3HAHUNA. 3a1auu
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS

[ToBTOpeHnue, 0600IICHNE U

31 cHUCcTeMaTH3aIlys 3HaHUi. 3a/1aun 1 https://m.edsoo.ru/FG4PIN2IF
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEeHME, 0000IICHUE U
32 CHCTSMATH3AINA SHARMH, CHOBHELE | https:/m.eds00.1W/ZY6BYLYTW
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEeOMETPUHN
33 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/VPECXOCAC
34 giiiﬁ:ﬁi;;iofizige " 1 https://m.edsoo.ru/70QSTDCAP
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBarh MOHATUSAMH: TOYKA, MPsMasi, TNIOCKOCTh
- [IpuMeHSITh aKCMOMBI CTEPEOMETPHUH M CIEACTBUS M3 HUX IMPH PEIICHUH
' reOMEeTPUUYECKUX 3a7a4
73 OHepI/IpOBaTB MOHATHUAMUA: MNaAPAJUICIBbHOCTE W HCPHCHAUKYIIAPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KnaccupunupoBars B3aMMHOE PacloNOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: JBYTPAHHBIN yroJl, TPAaHU JABYTPAaHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JABYTPaHHOTO yria
76 OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIbII
. MHOTI'OIrpaHHUK, 3JICMCHTBI MHOTOI'paHHHKaA, HpaBI/IJ'II)HI)II\/JI MHOTI'OI'paHHUK
77 Pacrio3naBaTte OCHOBHEIC BUJIbI MHOTI'OI'paHHUKOB (nnpaMI/ma, npu3ma,
' MPSMOYTOJIBHBIN Tapasieenurie, Ky0)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
- Kiaccupukauuyd  (BBIMIYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSAMbIE ¥ HAKIOHHBIE TPU3MBI,
TapajuIeTICTUTIC b )
- OnepupoBathb HOHATUSMU: ceKymas IIJIOCKOCTB, ceueHue
' MHOT'OrpaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
CTpOI/ITI: CCUCHUA MHOTOTpaHHHUKOB MCTOAOM CJICAOB, BbIIIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:

BUJ] CBEPXY, COOKY, CHU3Y
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Pemarp 3a1aun Ha HAXOXKJICHUE TEOMETPUUYCCKUX BEIUYHH M0 00pasiam
WA AIrOpUTMaM, IPUMEHSAS W3BECTHBIC AHAJUTUYECKUE METOABI IIPU
7.12 pPELIEHHH CTaHJAPTHBIX MAaTeMaTHYECKUX 3aJlad Ha BBIYHMCIIEHUE
pacCTOSTHUM MEXAy IBYMsI TOYKAMH, OT TOUKH JO MPSAMOHM, OT TOUYKHU 10

IINIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCSA IMPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiroputrMaMm, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOAbI IIpH
7.13 PEIICHUNU CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYMCIICHHUE YIJIOB
MCXKAY CKPCIIHNBAOMIMMHUCA IIPAMBIMH, MCKIAY HpHMOﬁ H IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
14 (mpu3ma, nmupamuaa) ¢ npuMeHeHneM GOpMYyIl, BBIYUCISATH COOTHOIICHUS
MEXKITY IIOIIAASIMU MTOBEPXHOCTEM, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

715 OnepupoBaTh MOHATHSAMH: CUMMETPHsS B INPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEeACTaBICHHYI Ha

yepTekax U pUcyHKax

[IpumeHnsaTh reoMeTpuueckue (akThl A PEIIEHUS CTEPEOMETPHUECKUX
7.17 3a/1a4, NPEAIONArallluX HECKOJIbKO WIaroB pPEIICHMs, €CIU YCIOBUS

NPpHUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

[IpuMeHATH mpocTEWIINE MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHATh MOJyYeHHbIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATH peabHbIC
CUTyaluu W TIIPUMCHATH M3YUCHHBIC IIOHATHA B IIPOLECCE IIOHCKA
perieHus MaTeMaTUYeCKH chopMyITUpPOBAHHOM POOJIEMEI,
7.20 MOJICTTUPOBATh PEAJIbHBIE CUTYAIlMU Ha SA3bIKE N€OMETPUH, UCCIIEIOBATh
MOCTPOCHHBIC MOJCIIM C HCIOJB30BAHUCM TI'€COMCTPHYCCKUX NOHATHH H
TeopeM, arrmapara ajiredpsl, pemarb NpakTUYeCKUe 3a/1aduu, CBA3aHHbIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH
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11 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOMM
NpoBepsieMoro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LUIMHIPUYECKAsl ITOBEPXHOCTH, 00pa3yolne
61 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromme KOHHYECKONM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KnaccudunupoBaTs B3auMHOE pacrnoiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOIl CIOW, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbrancnsate 00bEMBI M MUIOIMIAAM TMOBEPXHOCTEH Ten BpalleHUs,
' TE€OMETPUYECKUX TeJI C IPUMEHEHUEM (HOopMyIT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BITHCAHHBIM B cdepy U
6.7 OTIHMCaHHBIN 0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaIICHUS
63 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TeI
. N300pakaTh n3ydaemble QUTYpPHI OT PYKH U C TIPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpallleHUs
W3Brekatb, WHTEPIPETUPOBATH M TPeoOpa3oOBbIBaTh WH(GOPMAILUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX (UTypax, MpPEICTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh reomeTpuyeckue (PaxKThl A PEHICHUS CTEPEOMETPUUYECKHUX
6.12 3aja4, MPEIoJararoluX HECKOJIbKO IIAroB PEUICHHS, €CJIA YCIOBHS

MIPUMEHEHHUS 3aJIaHbI B SBHOU (hopMme
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6.13 OnepupoBaTh OHITHEM: BEKTOP B IPOCTPAHCTBE

BrimonaaTs I[CﬁCTBPIfI CJIOKCHHA BCEKTOPOB, BBIYWTaHHWA BCEKTOPOB U

6.14 YMHOXKEHHUSI BEKTOpA Ha YHCIIO, OOBSCHATh, KAKUMU CBOMCTBAMH OHH
o0azaroT
6.15 IIpuMeHATH MpaBUIIO MapaJUICIICIIUIIENA [IPU CIIOKEHUN BEKTOPOB

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPJIMHATBI B IPOCTPAHCTBE,
6.16 BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalsIpHOEC IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPLI

Haxoguts CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpA Ha YHCIIO, YI'OJI
6.17 MCKAY BCKTOPAMH, CKAJKIPHOC NPOU3BEACHHUEC, pACKIIaAbIBATh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18 3aj1aBarh MIOCKOCTh YPABHEHHEM B ICKAPTOBOM CHCTEME KOOPAMHAT

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME

6.19
BEKTOPHO-KOOPAMHATHOTO METOAA

PemraTs 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUU H
6.20 HAaXOXIACHUEC T'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMam,
MMPpUMCHAA HU3BCCTHBIC MCTOABI npu peHICHUN CTaHAAPTHBIX

MATCMAaTHYCCKUX 3a1a4

6.21 HpI/IMeHHTL HpOCTGfIH.IHG NporpaMMHBIC CpCACTBA H SJIICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

6.22 HpI/IBO,Z[I/ITB MMPpUMEPBI MAaTEMAaTUUCCKUX 3aKOHOMepHO0TeI’I B IIpupoac u

’KU3HU, paCliO3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUHN B UCKYCCTBE
IIpuMeHsTh TOJY4YEHHBIE 3HAHWA Ha IPaKTUKE: AHAJIU3UPOBATH
peasibHble CUTyallUd W TPUMEHSATh H3y4eHHbIE TOHATHA B IIpoOIEcce
MOWCKAa pELIeHUs MaTeMaTU4ecku CHOpMYIUPOBAHHON MpOOIEMBI,

6.23 MOJICJINPOBATh PEaJbHbIE CUTYyallMU HA S3BIKE N€OMETPHUH, MCCIIEI0BAThH
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHI U
TeopeM, amnmnapara aareopsl, pemarh NpakTUIeCcKue 3aJaul, CBsI3aHHBIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCINYINH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

['eomeTpus

7.1

OcCHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUM  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMECTPHUU U CICACTBUSA U3 HUX

7.2

7.3

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napajulelbHble M CKpelmuBamomuecs npsmele. llapamienbHOCTs NOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajlielbHble MpsIMbE B  MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMOM U IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXAY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleIbHbIE TNIOCKOCTH, CBOMCTBA MapaJlJIEIbHbBIX
wiockocTeil. [Ipocteiiimue mpocTpaHcTBeHHBIE (GUTYPHI HAa TUIOCKOCTH: TETPadp,

KyO, mapajuiesienumnes, HoCTPOCHUEe CeUeHN!

[leprieHAUKYIAPHOCTh NPSIMOM M IIOCKOCTH: NEPHEHAMKYJISPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIEC U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHAUKYJIAPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O MPSAMOU MEPIIEHAUKYIISIPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAy TMpsAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NIPSMOM 10
IUIOCKOCTH, MPOEKIUSA (PUIypbl Ha TUIOCKOCTh. [leprneHauKyIspHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  IUlockocted. Teopema o  Tpéx

NEPpNCHAUKYJIApax

7.4

[lonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBINYKJIbIE H
HEBBIMYKJIblE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, npsMOYroJIbHBIN MapauIeIeINIe ]
u ero coiictBa. [lupamuna: n-yroapHas nupammuaa, rpaHd U OCHOBAHUE TUPAMUJIBL,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUJbI, PABUIbHAS U yCeUEHHAs MUpamMHaa.
OneMeHTbl NpuU3Mbl U nHUpaMuibl. lIpaBUibHBIE MHOTOTpaHHUKHU: IIOHSATHE

MPaBUJIBHOTO MHOTOTpPaHHMKA, TpaBWbHAas MNpU3Ma U MpaBWIbHAs TNHpaMHIA,
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7.5

7.6

7.7

NpaBUIbHASA TPEYTOJIbHAS NMMPaMUa U IPaBUIBbHBINA TeTpasap, Ky0. [Ipencrasnenue
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ip, AOJCKa’aAp M ukocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CummMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MIUPAMUJIAX, NTApaUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

BbruniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOW IOBEPXHOCTH U IOJHONH IIOBEPXHOCTH MNPSAMONM MpPU3MBI, IUIOLIA/b
OCHOBaHHH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MNUPAMUJIbI, TEOpeMa O IUIOIIAAU

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXK/TY TUIOMIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

6

6.1

6.2

I'eomerpus

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yrolie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
IWIMHIPUYECKON TOBEepXHOCTH. L{MmuHAp: OCHOBaHUS W OOKOBas MOBEPXHOCTb,
oOpa3yromas u oCh, TUIOIaAh OOKOBOW M MTOJIHOW TOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh M BEpIIIHHA
KOHWYeCKOoi ToBepxHOCcTH. KOHyC: OCHOBaHHME W BeplIuHa, 00pasyromias U OcCh,
MJI0Maas OOKOBOW W TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

6.3

6.4

6.5

Codepa u map: eHTp, paauyc, THaMeTp, IUIONIalb TOBEPXHOCTH chepbl. B3anmuoe
pacrnojoxeHne cepbl U IIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, UIomanb
cepsl

N300pakeHue Ten BpaleHus Ha TNIOCKOCTH. Pa3BEépTka MIMHIpa U KOHYyca

KOM6I/IH8.I_II/II/I TCJI BpallCHUA W MHOI'OIPAaHHUKOB. MHOFOTpaHHI/IK, OIMCaHHBIN

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, UJIU TEJIO BpallleHUs

6.6

[TonsTe 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO TMapayviefenunena u cieactsuss u3 He€. OO0BEM HWIMHIPA,

koHyca. O0bEM mapa u miomaab chepsl
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6.7

6.8

6.9

[TogoOuble Tema B mpoctpaHcTBe. COOTHOMIGHHUS  MEXKAY — IIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJ

Ceuenust uunuHApa (MapajuieibHO U TMEPIEHIUKYISIPHO OCH), CEYEHUs KOHYca

(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHuUs 11apa

Bextop Ha miockoctd U B mpocTpaHcTBe. ClOXKeHHE M BBIUUTAHUE BEKTOPOB.
YMHOXeHUEe BeKTopa Ha uyucio. PaznoxkeHue BeKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C

IIPUMCHCHHEM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMH

6.10

[IpsimoyronbpHasi cucrteMa KOOpAMHAT B TmpocTpaHcTBe. KoopawHaThl BEKTOpA.
[Ipocreiiine 3agaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB. BhluucCieHUE yIioB MEXAy NPSAMBIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUYECKUX 3a/1a4
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ITPOBEPAEMBIE HA ETD 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/JbTaTaM OCBOCHUS
NpoBepsieMOro OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 0011ero
TpeOoOBaHuUs o0pa3oBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, ajlrOpUTMaMu pelIeHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MHOHATHSMM: OIpe/ielIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTesIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIIOKHOE YTBEP)KICHHE, MPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pPACCYKIEHUS IpU pPELIEHUU 3aj]ad,
1 OLICHUBATh  JIOTMYECKYIO  HIPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEepUpPOBATh MOHATUSMU: MHOXECTBO, IMOJMHOXKECTBO, OINEpally Haj
MHOJKECTBAMH; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUHN U IIPU PELICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUYeOHBIX TNPEAMETOB; YMEHHE
ONepupOBaTh MOHATUAMMU: Tpad, CBSA3HBIN rpad, AepeBo, LUK, Ipad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PEeLICHUH 3a1a4

YMeHne onepupoBaTh MOHATHSIMHU: HATypajJbHOE YHCIIO, IENI0€ YHUCIIO,
CTETIEeHb C IeNIBIM T0Ka3aTeseM, KOPeHb HaTypalbHOM CTEeNeHH, CTENeHb
C palnMOHAJIBHBIM  TIOKa3aTeleM, CTeNeHb C  JeHCTBUTEILHBIM
nokaszareieM, Jorapupm UMCIa, CHUHYC, KOCHMHYC M TaHTEHC
IPOU3BOJIEHOTO YHCJIA, OCTaTOK IO MOAYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATypaJbHBIX,  LIEJbIX,
2 palMOHANBHBIX, JCWCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
of1ee KpaTHOe, anropuT™ EBKiMia mpu pemeHnn 3aaad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS; yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEHsAMH M Jorapudmamu, mnpeodpa3zoBaHus ApOoOHO-pALMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OIICPUPOBATH IMOHATHAMHA: ITOCJICAOBATCIBHOCTD,
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apudmernueckas nporpeccus, reoMeTpruYecKast nporpeccus,
OecKkOHEYHO YObIBaoIlas TIeOMeTpUYecKass [MpOrpeccusi; yMEHHue
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEpUpPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apumeTHyecKue ACUCTBUS C KOMIUIEKCHBIMHU YHCIaMH; MPUBOAUTH
MpUMEPhl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATUSMU: MaTpula 2X2 u  3X3, onpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICpHUPOBATH
NOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHfI, HEpaBCHCTB U CHUCTEM; YMCHUC pPCIIATL YPAaBHCHUS,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHHUA, HCPABCHCTBA MW CHCTCMbI C IIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
¢byHKLIMHU, KCTpeMyM (YHKLIUHU, HAUOOJbIIee U HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HeTpepbIBHAs (PYHKIIMS, aCUMIITOTHI Tpaduka
¢dyHKLMY, IepBast U BTOpasi NPOU3BOIHAS (YHKIMU, TE€OMETPUUECKUN U
¢bu3nyecKuil CMBICI TPOU3BOAHOM, MEpBOOOpa3zHas, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKLINHU; yMEHUE HAXOJUTh IMPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKLUMH;
YMEHHUE UCIOIb30BaTh MPOU3BOIHYIO JUIsl HCCIeNOBaHUA (DYHKIHUH,
HaXOAUTh HauOOJbIIME M HAUMEHbIINE 3HA4YEHUS (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHMEM allllapaTa MaTeMaTHUYECKOTro

aHajin3a, MNOPHUMCHATb IPOWU3BOJHYIO [JII HaXOXICHHA HAWITYUIICTO
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pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-3KOHOMUYECKUX U
($U3HYEeCKUX 3a7a4ax; HaXOAUTh TUIOMIAJAN U O0BEMBI (PUTY C TTOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPHl MAaTEMaTHYECKOTO MOJIETUPOBAHUS C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUWH, TUHEWHas (yHKIWSA, KBaJpaTHYHAS
byHKIHS, parmoHanbHas byHKIHS, CTeTeHHas byHKIIHS,
TPUTOHOMETpHUYECKHEe  (DYHKIMH, O0OpaTHbIE TPUTOHOMETPHUECKUE
byHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTh TpadUKH HM3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPEOOpa3oBaHUs
rpaduKoB (YHKLUH, UCIIOIB30BaTh TpapUKH sl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB M
3a7jay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rTpadukm QyHKOMA yIs
pelleHNs] ypaBHEHUH, HEPaBeHCTB U 3a/1a4 ¢ MapamMeTpaMu; n300pakaThb
Ha KOOpPAMHATHOM IIIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHH,

HCEPAaBCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 3aJa4M pa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA U MX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIIEJ0BAThb IOJIYYEHHOE PELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yIbTAaTOB; yMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIH C HCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yabTaT

YMeHne onepupoBaTh MOHATUSIME: CpeHee apudMeThudecKoe, MeauaHa,
HauOoJblllee W  HaWMEHbIIee 3HA4YCHHs, pa3Max, JUCHepCHs,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
MHTEPIPETUPOBaTh MHGOpPMAIMIO, TMPEACTaBIECHHYI0O B TalnHIlax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOILIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;

HUCCICAOBATh CTATUCTUYCCKUC NAHHLIC, B TOM YHUCJIC C MNPHUMCHCHUCM
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rpadu4eckux METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCJIE0OBAaTh COBMECTHBIE HAONIOAEHUS C TOMOINBIO JUarpamm

paccenBaHus U JINHEWHOU Perpeccuu

YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4alHBIA ONBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4yallHOro COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GOopMynbl CIOKEHHS] M YMHOXEHHUS BEpOSTHOCTEH, (OopMyily HOJIHOH
BEpOSTHOCTH, (popmyny bepHyum, komOuHaTOpHBIE (GaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; yMEHHE OIepHpPOBATH
NOHATUSMH: CIIydaiiHas BEJIWYMHA, pACIpEICICHNE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXXKHUJaHHWe, AMCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BeNWYUHBI, (YHKIUW paclpelesieHus] W IUIOTHOCTH
PaBHOMEpPHOTrO, IMOKa3aTeIbHOIO M HOPMAJIBHOIO pPacHpeeseHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACHpENeNCHUH IS
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METO/BI BBIOOPOYHBIX HWCCIICAOBAaHUI, YMEHHE TPHBOIAUTH IPUMEPHI
NPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHHUSX; YMECHHE OTIEpPUPOBATh TOHSATHAMH: COYETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroJl,
JIBYI'PAHHBIA YIOJ, TPEXTPaHHBIA YIroJ, CKPEIIMBAIOIIMECS IPSMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MPSMBIMH, YTOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3y4eHHbIE (DAKTHI M TEOpEeMbl IJIAHUMETPUU; yMEHHE
OLIEHMBATb pa3Mepbl OOBEKTOB  OKPYXKAIOWIEr0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATHUSAMH: IUIOMIAAL (UTyphl, 00bEM (UTYDHI,
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MHOTI'OI'paHHUK, HpaBI/IJILHbe/'I MHOI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,
Ky0, mHapajuielenurnes], Mnpu3Ma, nupamuaa, (QUrypa U MOBEPXHOCTb
BpallleHus, MUJIUHAP, KOHYC, mmap, cdepa, IIomaas cepsl, IUIONaIb
MOBEPXHOCTH MUPAaMUJIbI, MPHU3MbI, KOHYyca, IWIMHIpa, 00BEM KyOa,
NPSIMOYTOJIBHOTO MMapajuIeNEeNnIena, MUPaMUIbl, HPU3MBL, LMUIMHAPA,
KOHYcCa, Iapa, pa3BépPTKa MOBEPXHOCTH, CCUCHHS KOHyca M IMIHHIPA,
napajuieibHble OCH WJIM OCHOBaHHIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromiascss chepbl, MWIMHAPA, KOHYCA; YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BPAIIICHUS, UX CCUCHHUS, B TOM YHCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHEHO
(bOopMyITHPOBAThH ONMpee/ICHHs U3ydaeMbIX (QUTYpP, BBIIBUTATh TMIIOTE3bI
O CBOMCTBAaxX W NMPH3HAKAX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OMpoOBEpraTth MX; yMEHHE MPOBOJAUTL KiaccH(HKaIUio GHUryp 110
Pa3jIMiUHbIM IIPpU3HAKaM, BBIIIOJIHATDH H€O6XOI(I/IMI>IG JOIIOJIHUTCIIBHBIC

MOCTPOEHUS

11

VYMeHue omnepupoBaTh TMOHATHSMU: JBM)KEHHE B IPOCTPAHCTBE,
napajuieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue M0A00Ms, NOAOOHbIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOLICHMS
NP PEIICHWW 3a/1a4; HAXOJWUTh T€OMETPUYECKHE BEIMYHMHBI (JTMHA,
yroi, IUIOMAAb, OOBEM) MpH pEUIeHHH 3aJady M3 APYruX Y4eOHBIX
NPEMETOB M U3 PEaTbHOM KU3HU; YMEHHE BBIYUCISITH TEOMETPUICCKIE
BEJIMYMHBI (JJIMHA, YTOJI, IUIONaab, OOBEM, IUIONIAAb IOBEPXHOCTH),
UCTIONB3Ysl M3YYeHHBIE (DOPMYNTBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMUIBI, TPU3MBI, KOHYCA, HWINHAPA, IUIOMAAb Chepsl;
00BEM Kyba, MPSIMOYTOJIBHOTO TMapaljiesienuIea, MUPaMUIbl, TTPU3MBI,
IWIMHIPA, KOHYCa, IIapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

1oJI00HBIX QUryp

12

YMeHue onepupoBaTh MOHATUSMU: MPSMOYTOJIbHASI CUCTEMa KOOPAMHAT,
BEKTOpP, KOOPIWHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHCJIO, Pa3lokKEeHHE BEeKTopa Mo 0Oas3ucy,
CKaJsipHOE TIPOU3BENICHUE, BEKTOPHOE IPOU3BEACHHUE, YrOJl MEXIY

BEKTOPAMH; YMEHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
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A1 pCHICHUA TCOMCTPUYCCKUX 3adad MW 3adad JpYrux y‘-ICGHBIX

npeaMETOB

13

YMmenue BbIOUpaTh NOIXOMAUIMM METOJ JJUid peHIeHUs 3ajauu;
MOHUMAaHHWE 3HAYMMOCTH MaTeMaTUKU B HW3YYECHUU NPUPOAHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUN; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAUTH
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCHUHCKOM W  MHUPOBOH

MaTE€MaTU4eCKON HayKu
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INIEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
IIpoBepsieMblii 31eMeHT cOAepPKAHUA
Koxn
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
15 Paunonanbubie unciaa. OOBIKHOBEHHBIE U JECATHYHbIE JApOOU, MPOLEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypaibHOI creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HaTypaJlbHON CTENEHU
14 Crenens ¢ nenslM nokasareneM. CTeneHb ¢ paluOHaIbHBIM N0Ka3zareseM. CBoiicTBa
' CTEIICHU
s CuHyC, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuyHble U HATypaJIbHbIE JOrapHUPMbI
JeiicTBuTenpHble uyncia.  ApupMeTHUECKHEe ONepamuu ¢ JeHCTBUTEbHBIMU
1.7 yrcnamu. [IpubnnxEHHble BIYUCIECHUS, paBUila OKPYIJIEHUS, IPUKHUIKA U OL[CHKA
pe3yJsibTaTa BBIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 [enbie u 1poOHO-pallMOHATbHBIE YPAaBHEHUS
2.2 HppauroHanbHble ypaBHEHHS
2.3 TpuroHomeTprdecKkue ypaBHEHH
2.4 [ToxazarenbHble U TOTapu(PMUUECKHE YpaBHEHUS
2.5 [lenpie u poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
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2.11 Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl
3 OyHKIUYU U TpapUKu
31 Oynkuus, cnocoObl 3amanus ¢yakuuu. ['paduk QyHkiun. BzaumHO oOpaTHbIE
' dbyakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
OOnacte omnpeznenaeHUs W MHOXKECTBO 3HaueHMM QyHkuuu. Hymm ¢ynkuumw.
39 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBl (QyHKunu. HauOosnbliee M HauMmeHblllee 3HA4YE€HUE
(YHKIIMHM Ha IPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHBIM W IIeNbIM ToKaszartenem. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0i CTENEeHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
3.6 Touku paspeiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoiicTBa  (yHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XXHbBIX TPOLIEHTOB
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIE 37I€EMEHTAPHBIX (YHKIIHMA
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOoNbIIero U HaMMEHbBILIEro 3HaYeHHUs (YHKLIHMU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Muterpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHo03k€ecTBO, onepaluy HaJl MHOKecTBaMH. /J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
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7.3
7.4
7.5

MHororpasHuku
Tena ¥ MOBEPXHOCTH BPALLECHUS

Koopaunatsl 1 BEKTOpBI
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

MareMaturka: aredpa v Hayajia MaTeMaTHYECKOro aHaJIn3a, TEOMETPHSL.
I'eometpus, 10-11 knaccewl/ Atanacsia JI.C., byry3oB B.®., Kagomues C.b. u
npyrue, AkunonepHoe obiectso M3narensctBo «IIpocBemienue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

N3yuenue reomerpuu B 10 — 11 knaccax: Meroa. pekomenianuu K yueo.: K.
s yaurtenst/C. M. CaaksiH, B. @. byTy30B. AKIIMOHEpHOE 0OIIIECTBO
«M3narenscTBO «lIpocsemnienne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka [IOK https://mouypoku.pd/
https://skysmart.ru
https://math-oge.sdamgia.ru
https://fipi.ru.
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