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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa3oBaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPA3BUTHUsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYaroIInXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOTO Kypca TEOMETPHM Ha YpPOBHE CpPETHETO OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpPEIMETHBIX W
MPEAMETHBIX PE3YJIBbTaTOB OOYYCHHS TE€OMETPHU B HAIPaBICHUH JUYHOCTHOTO
pa3BuTHs oOyuaromuxcs, ¢GopMHupoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUYCHUS PYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MIPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKICHUU TCOMETPHUUYCCKUX
aOCTpaKIMii, COOTHONIICHHH PEATBHOTO W HIACANTBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CHCTEME HayK W POJIM MAaTEMATHYECKOTO MOJICIIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUAIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHHUS, HEOOXOMUMBIX I aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTtpusi siBisieTCss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUW HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MebIIUIeHWe, (HOPMHUPYEMOE TPH HM3YYCHHH OO0YyYarOIIHUMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JesATeNbHOCTH dYenoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIHENIHOTO TO3HAHUS W aKTHUBHOTO



npeoOpa3oBaHus  JAeWcTBUTENbHOCTH.  OmepupoBaHHWE MPOCTPAHCTBEHHBIMHU
oOpazamu 00BEANHSIET pa3HbIC BUABI yUeOHOW U TPYAOBOM NEATEIbHOCTH, SIBISETCS
OTHUM H3 NpOo(EeCCHOHATBPHO BAXHBIX KauyecTB, IMOATOMY akTyajbHa 3ajada
dbopmupoBaHuss y  oOydYarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpPa3HOIO MBIIUICEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOe U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecreyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOAODKEHHS  O00pa3oBaHUA IO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[TporpaMMa mno reoMerpuu Ha 0a30BOM YpOBHE IpeJHA3HAUYEeHA IS
oOyJarolmxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKoil reoMeTpur U HeoOXOAUMBbIE JUISl )KU3HU B COBPEMEHHOM OOUIECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO O0JIee IIyOO0KO, eclin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHUAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTH)KeHHE LEeTM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pPEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadamMM  OCBOEHHsA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax SBISIFOTCS:

e (opMHpOBaHHE MpPEACTAaBICHUS O TIEOMETPUU KaK YacTh MHUPOBOU

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX M TEJaX BpalleHUsl KaKk
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEISX, MO3BOJISIIOIIMX OIMUCHIBATh U
U3y4daTh pa3HbIC SBJICHUS OKPYKAIOLIEro MUPA;

e (opmMupoBaHue yMeHHs pacno3HaBaThb Ha YEpPTEkKax, MOAEISIX U B
peaibHOM MHUPE MHOTOIPAaHHHMKY U TeJla BpalleHUS;

e OBJAQJCHUE METOAAMM PEIICHMS 3a/lay Ha MOCTPOCHUS Ha M300paKEHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHpOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTPAaHHHMKAX U TeJlaX BPAILEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  3ajlay;
¢bopMUpOBaHHE yYMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyKJeHUs B XOJE pELICHUS CTEPEOMETPUYECKMX 3ahad M 3a7ad C
IPaKTUYECKUM COAEPIKaHUEM;



e DPa3BUTHE UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00yUaromuxcs,
NO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIILJICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABAThH MPOSBICHUSI TEOMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUUsX M MPU U3YYECHHH
Ipyrux  y4eOHbIX  MPEIMETOB,  TPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar g pElIeHUus PaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPHPETUPOBATH U OLICHUBATH MOJYyUYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPHUH B HAYaJI€ €ro U3yYEHHUs 3a/1a4, PEIIAeMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHMs, U ONpENeIEHHBIM 00pa3oM OpraHHM30BaHHas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4almxcs B Kypce CTepeOMETPUN ITPOBOIUTCS 3a CUET PEIEHU 3a/1a4 HA CO3JaHue
IPOCTPAHCTBEHHBIX 00pa30B W 3aJay HAa ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
ONepUpPOBaHUE 00pPa30M — B YCJIOBHSIX OTBJICUYEHUS OT HATJISHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKaHUSI.

OcHoBHBIE cozaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUMN
pacnpenenseTcs He TOJNIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CpeJHEro 00111ero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE T'E€OMETPUUECKUMHU
MOHSATUSIMU YW HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATEIBHO, C
COOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUUYECKUX MPEICTaBICHUNA OOYy4YarolUuXcs, pacuIupsis U
yriay6usist e€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTcs 2 yaca B Hegento B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba rojga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue MpsMBIX B MPOCTPAHCTBE: IE€pECEKaroUIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapasienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapaUie/ibHble TMpsSMbIE B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJIECHHBIMU CTOPOHAMM;, Yrod MEXIy NpsIMbBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apaliebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifue npocTpaHCTBEHHBIE (DUTYpPHI HA TJIOCKOCTU: TETpa’ap,
KyO, TapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE TIPSIMBIC B
MPOCTPAHCTBE, NpsMbIE MapajljieIbHbIE M MEPICHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTH MPSAMOM U IUIOCKOCTH, Teopema O MpsSMou
MEPIEHIUKYJIAPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOTO  yIJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, MPOEKIIHS (GUTYPBI HA TNIOCKOCTh. [lepneHuKyaspHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEeHIUKYISIPHOCTH JBYX IUIOCKOcTel. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSIMOYTOJIbHBI
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
ycedéHHasi MnHupamMuaa. OJIEMEHThl TpU3Mbl W TnUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NMpaBWIbHAs MHPaAMUJIa; MNpaBUJIbHAs TPEYroJibHasi MUpaMHUAA W TPaBUIIbHBIN
teTpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, TMPSIMOM,
MJIOCKOCTU. DJIEMEHTH CHMMETPHUU B MUPAMHIAX, MapaJJIeIenuIIe1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JUaroHaiu, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOLIAb OCHOBaHUH, TeOpeMa 0 OOKOBOM IMMOBEPXHOCTH MPSAMOM Npu3Msbl. [1nomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

11 KIIACC

Tesia Bpalmenus

[HunuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHMUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KoHyC: oCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
TI01Ab ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTTMCAHHBIN
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSMOYTOJIBHOTO TMapajulenienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[TonoGHeie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieaIbHO U MEPIIEHIUKYISIPHO OCH), CEYEHHUs KOHYyCca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B npocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM IIpaBUJl JEUCTBUU € Bekropamu. [IpsMoyrosnbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmiue 3agaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalIpHOE MNPOU3BEIECHUE BEKTOPOB.



BerunciieHre yrioB Mexay IMPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELIEHUN T€OMETPUYECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npolenyp TpaxaaHcKkoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMHA 1 HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THX JOCTHKEHUW B JIPYrUX HAayKaX, TEXHOJOTHUSX, cepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUINCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJIEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHKEHUM HAYKHU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, paCCyKICHUI1; BOCIPUUMYHBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAaHME, COATAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3ndeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMy OOpa30BaHHUIO U



caM0OOpa30BaHUIO HAa TPOTSHKEHUU BCEHW >KMW3HU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOJIHON M COIMAIBHOMN
Cpembl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MTOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOT0 MIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEUeCKOW JesATEebHOCTH, JTaroB €&
pPa3BUTHUSI M 3HAYUMOCTH ISl PA3BUTHS IMBWIM3ALMM; OBJIAJICHUEM S3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOH KYJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCIICIOBATEIBCKYIO ACSITSIBHOCTD
WHIUBUTyaJIEHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

MertanpeaMeTHble Pe3yJbTaThl OCBOCHUS MPOTPaMMbI Y4E€OHOTO MpeaMera
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBUA:

e BBIABJISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpeNICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynIHpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLCcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOpPEUYUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUIAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBEAEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

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

Pabora ¢ nunopmanueii:

e BBIABIITH Ae(PUIUTHI HH(DOPMALUMH, TaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO W3  HCTOYHHKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIHIO, IPEICTABIATh €€ B pa3IMyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

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

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCH.

OO0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa TTOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4Me U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOI Gopme PopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3a7adyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHHU4YeCcTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYaTIbHON
paboThl MpHU penieHuH Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3allii0  COBMECTHOM  paboTHI,
pacnpenensaTh BUABI padbOT, JOrOBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat padoThl; 0000IIaTh MHEHUSI HECKOJBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaja B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vhueepcanvuvle pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHUSI 3a]1a4H, BHIOUPATh CIIOCO0 pelIeHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedekcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIecca v pe3ysibTaTa
pelIeHusT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OITNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ysbTaTa MMM U YCIOBHUSAM, OOBACHATH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3YyJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBath NOHATUSAMHU: TOUYKA, IPsIMas, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccudpuinupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TPaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, PABUIJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeITUIEebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TIJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCIIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX MHOTOIPAaHHUKOB.



OnepupoBarh MOHATHSIMHU: CHMMETPUS B IPOCTPAHCTBE;, IIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIME TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TTOHITHI M TEOPEM, anmapara aareOpsl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSMH: LUIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJIUHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIomue
KOHWYECKON TTOBEPXHOCTH, KOHYC; c(peprueckasi TOBEPXHOCTb.

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

OOBICHATH CIIOCOOBI MOTYYEHUS TEJ BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAAM  TIOBEPXHOCTEM  Tel  BpalleHHs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BiMcaHHASS B MHOTOTPAHHUK UJTU TEJIO BPAIICHHS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY TUIOMAASMU MOBEPXHOCTEH W 00bEMaMH
OA0OHBIX TEII.

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

BhITIOTHSTH (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBatTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPACKIA[bIBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTprueckue (HaKkThl J1s1 PELICHHS] CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB pEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

Pemarte npocreimme reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™Mam, NpUMEHss
W3BECTHBIE METOBI ITPU PELIEHUHU CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

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

[IpuBoaUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh HM3yUYCHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTUYeCKu CQOPMYIMPOBAHHON MPOOIEMBbl, MOJAEIUPOBATH pPEaAbHbBIE
CUTyalluM Ha A3bIKE TEOMETPUU, HCCIEAOBaTh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HanmeHnoBaHue pa3jiesioB U TeM
NPOrpaMmblI

Beenenue B CTCPECOMETPUIO

[IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE.
[TapayeabHOCTB IPSIMBIX U IUIOCKOCTEN

[lepneHAUKyYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

Vbl MEXIY OPSIMBIMU U IJIOCKOCTSIMU
MHoOrorpaHHuku

OO6BEMBI MHOTOI'paHHUKOB
[ToBTOpEHME: CeUeHUs], pACCTOSIHUS U
YTJIbI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

10

12

12

10
11

68

KonTpoabubie
padoThI

IIpakTn4yeckue
padoThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo0.ru/S2X6T9S4N

https://m.edsoo.ru/A4F4T4A10

https://m.edsoo.ru/H6S9B2H3C

https://m.edsoo.ru/VI1P7V405P
https://m.edsoo.ru/H4T8T003J
https://m.edsoo.ru/MOU7P9J8N

https://m.edso0o0.ru/YOB4Q4U6W




11 KJIACC

4

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Ne i/

Tena Bpamenus
O0BEMEI TENT

BekTops! U KOOpAMHATEI B
MIPOCTPAHCTBE

[ToBTOpeHue, 06001EeHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoauuecTBO 4acoB

Konrpoabubie IIpakTuueckue

Beero padoThI padoThI
12
5 1
10 1
7 1
34 3 0

JyekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/S5Z2P7H5N
https://m.edso00.ru/U2Z5G4Q9N

https://m.edsoo.ru/K7Z1X5A7E

https://m.edsoo.ru/T4M8POISF







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KoanuecTBo yacos
: Tema ypoka
w/n yp Beero KonTposabHubie

padoThI

OCHOBHbBIE OHATHS
CTEpEOMETPHUH: TOUKa, IpsMas,
IUIOCKOCTh, IPOCTPAHCTBO.
[IpaBuma n3obpaxkeHus Ha
PUCYHKAX: U300paKeHHs
IIJIOCKOCTEM, MapajuIeIbHbIX
HPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

[TonsTus: nepecekaronmecs
2 IIJIOCKOCTH, ITEPECEKArOIIUECS 1
npsMas ¥ IIoCKOCTh

IlonsTus: MepeceKarommecs
3 IIJIOCKOCTH, IIEPECCKAOIIUCCA 1
npsamMasd U mI0CKOCTb

3HAaKOMCTBO C
MHOT'OT'paHHUKaMH,

4 n300pa’keHNe MHOTOTPAHHUKOB 1
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
gepTekKax

HauanbHble cBefieHus 0 KyOe u
nUpaMuie, UX pa3BEPTKH U

IIpakTn4yeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.eds0o0.ru/S0S2Y9027

https://m.edsoo.ru/N8VS5JOH6P

https://m.edsoo.ru/U2I12H4R9X

https://m.edsoo.ru/N4AW7I0ASS

https://m.eds00.ru/D3G0OU4V6T




10

11

12

monenu. CeueHus
MHOT'OTPaHHUKOB

HauanpHabie cBenenus o kyoe u
MUpaMUIE, UX Pa3BEPTKH U
monenu. CeyeHus
MHOT'OTPaHHUKOB

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

ITousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

ITousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

B3anmuoe pacnonoxxenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs,
rapajuieyIbHeIE U
CKpEUIMBAIOIINECS MPSAMbIE

[MapannenbHOCTh NPSMBIX H
TUTOCKOCTEH B MPOCTPAHCTBE:

https://m.edsoo.ru/C7R7N3P7Z

https://m.edsoo.ru/YSR6S2W4D

https://m.edsoo.ru/X4H7V6K7P

https://m.edsoo.ru/Y1TIU8YSS

https://m.edsoo.ru/U9F1N7T3X

https://m.edsoo.ru/Q4H1S4S9C

https://m.edsoo.ru/BOHON6ROT




13

14

15

16

17

18

19

20
21

22

NapajuieJIbHbIE NPSIMbIE B
MIPOCTPAHCTBE; MapauIeIbHOCTh
TPEX NPSAMBIX

[TapamienbHOCTh NPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!
[TapannensHOCTh NPSIMOM U
MIJIOCKOCTH

Vriasl ¢ COHaITpaBJICHHBIMHA
CTOpOHaMH

VYros Mexay IpsMbIMU B
IIPOCTPAHCTBE

VYros Mexy NpsSMbIMU B
IIPOCTPAHCTBE

ITapannenpHOCTb MIOCKOCTEM:
NapajuIeNIbHbIE MIII0OCKOCTH

CaoiicTBa napamienbHbIX
IIJIOCKOCTEN

IIpocreiimue
IIPOCTPAHCTBEHHBIE (UTYPHI HA
TIJIOCKOCTH: TETPAdIP, KYyO,
napasuiesienunes

[TocTtpoenue ceuenunit
[Toctpoenue ceuenunit

KonrtponsHas pabora no Teme
"[Ipsimble U TUIOCKOCTH B
npoctpaHcTse. [lapamienbHOCTb
MPSAMBIX U IJIOCKOCTEMN"

https://m.edsoo.ru/U4B514D00O

https://m.edsoo.ru/O9F7F7S7L

https://m.edsoo.ru/M2W6K4M1C

https://m.edsoo.ru/U4P7UON8C

https://m.edsoo.ru/WSI1H7V1H

https://m.edsoo.ru/V3IC9AOLOE

https://m.edsoo.ru/K2B6X6Z6F

https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L

https://m.edsoo.ru/L4I8D3P1]J




23

24

25

26

27

28

29

30

31

32

[TeprieHAMKYASAPHOCTH NPAMOUN U
IIJIOCKOCTH: TIEPIICHIUKYJISIPHbIE
MpsIMBIE B IPOCTPAHCTBE

[Ipsimble napasuienbHbIe U
MePIEeHIUKYIIAPHBIE K
IJI0CKOCTH

[IpsimMble napasienbHbIe U
NIEPIEHIUKYJIIPHBIE K
IJIOCKOCTH

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak nepneHuKyJIIpHOCTH
MPSIMOM U TNIOCKOCTH

Teopema o npsamon
NEPIEHIUKYISPHON MJIOCKOCTH

Teopema o npsmon
MEePIEHANKYISIPHON TIJIOCKOCTH

Teopema o npsamon
MEPIEHIUKYISPHON MJIOCKOCTH

[lepnieHIUKYISIp ¥ HAKJIIOHHBIE:
paccTosiHuE OT TOUKH JI0
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 IIJIOCKOCTH
[lepnieHIUKYNSIp ¥ HAKIIOHHBIE:
paccTosiHUuE OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 710 IIJIIOCKOCTH

https://m.edsoo.ru/G9L6L7U11

https://m.edsoo.ru/N20302C3R

https://m.edsoo.ru/ESE5Z5R4W

https://m.edsoo.ru/C4F9P3B6C

https://m.edsoo.ru/E6R4R20Q2]

https://m.eds00.ru/S8U6GI0O4R

https://m.edsoo.ru/L7F8S0I6D

https://m.edsoo.ru/O7L4V3D6U

https://m.edsoo.ru/R7P7D2B27

https://m.edsoo.ru/V7O1R9IG6M




33

34

35

36

37

38

39

40

41

[lepnieHIUKYNSIp U HAKIIOHHBIE:

paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH

[leprnieHIUKYNSIp U HAKIIOHHBIE:

paccTosHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 0 IIJIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YIoJl
MEXy IPSAMOH U INIOCKOCTBIO
JIByTpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOIO yrja
JIByrpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOIO yria
[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN
[lepnenuKyISIpHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

Teopema o Tpéx
HEPIECHIUKYIIApax

https://m.eds00.ru/S0Q9Z5D9X

https://m.eds0o0.ru/S6G8I9U0O0

https://m.edsoo.ru/Z4J2EOW3F

https://m.edsoo.ru/COX9F9IB 1H

https://m.edsoo.ru/A3Y2P8P9R

https://m.edsoo.ru/Z1L1L4W00O

https://m.edsoo.ru/F3K7G7B3Z

https://m.edsoo.ru/POQ7H2S4U

https://m.edsoo.ru/Y8YOR3X7G




42

43

44

45

46

47

48

49

Teopema o Tpéx
MepHEHIUKYISIpax

Teopema o Tpéx
MePIEeHIUKYIIApax
Konrponsnas pabora mo remam
"IlepneHIUKYISIPHOCTD MPSAMBIX
1 11ockocTei" u "Yriasl MexXIy
MPSAMBIMU U TUIOCKOCTAMU"

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE€ 3JIEMEHTBI
MHOTOT'PAHHUKA, BBIYKJIbIE U
HEBBINYKJIbIE MHOTOTPAaHHHKH;
pa3BEPTKAa MHOTOI'PAHHUKA

[Ipu3ma: n-yronsHas npusma;
IpaHu ¥ OCHOBAHUS PU3MBI;
npsiMasi 1 HaKJIOHHas! IPU3MBI;
OO0KOBas U MOJIHAs TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
MIPSIMOYTOJIBHBIN
NapajuieJIenuIe]] 1 ero CBOMCTBa

[Iupamuna: n-yrosnbHas
MpamMuia, TpaHu U OCHOBaHUE
UpaMuibl; O0KOBask U MOJTHAS
MTOBEPXHOCTh MUPAMU/IBI;
MpaBWIbHAS U yceUEHHAast
nupamuia

[IpaBuiIbHBIE MHOTOTPaHHUKH:
MIOHATHE NTPAaBUIIBHOTO

https://m.edsoo.ru/FRW6G 114K

https://m.edsoo.ru/E7TW7RINSK

https://m.edsoo.ru/X5U3G6KSF

https://m.edsoo.ru/K4P319C8T

https://m.edsoo.ru/BSV5V7J1]

https://m.eds00.ru/O1 YSN7C5G

https://m.edsoo.ru/EOP3T7B8Q

https://m.edsoo.ru/PSD7S5W2N




50

51

52

53

54

MHOTOI'PaHHHKA; TIPaBUIIbHAS
[IpU3Ma U [paBUIIbHAs
UpaMuza; NpaBUIIbHAsA
TpEeyrojbHas NUpaMUIa U
MIPaBUIIBHBIN TETPadAp; KyO

[IpencraBnenne o MpaBUIBHBIX
MHOTOIpaHHHKaX: OKTadIp,
JOCKAdIP U UKOCAJIP.

CummeTpus B IPOCTPAHCTBE:
CHMMETPHSI OTHOCUTEIIHHO
TOYKH, MPSIMOH, MITOCKOCTH.
DneMEeHThl CUMMETPUU B
MUpaMUIax, napaiesienunen1ax,
MPaBUIIHHBIX MHOTOTPaHHUKAX

Brruncnenue 31eMEHTOB
MHOTOI'PaHHHUKOB: pEOpa,
JaroHaJu, yrJibl

[Tnomans 60KOBOIM
MMOBEPXHOCTHU U TOJTHON
MOBEPXHOCTHU MPSIMON TTPU3MBI,
IJIOIaIb OCHOBAHUM, TEOpEMa O
OOKOBOI MOBEPXHOCTH MPSMOM
TIPU3MBI

[Tnomans 60KOBOM
MOBEPXHOCTU U MTOBEPXHOCTHU
MPaBWJIbHON MHpPaMUJIBbI,
Teopema O TIJIomaau OOKOBOM
ITOBEPXHOCTH YCEUEHHON
MTUPAMUTBI

https://m.edsoo.ru/Q1D7D1T8B

https://m.edsoo.ru/H6H3K8Y2V

https://m.edsoo.ru/V6G2M2X5]J

https://m.edsoo.ru/Q7L2K9F3R

https://m.edsoo.ru/Y9D4AIMOX




55

56
57
58
59
60
61
62
63

64

65

66

67

68

KontponbHas paboTa mo teme
"MHororpanHuKu"

ITonsatue 06 00bEME

O0BEM nupamMusl

O06BEM TUpaMuIBI

O0BEM nupamMusl

O0BEM TUpaMUIBI

OO0BEM TTPU3MBI

O06BEM TPU3MBI

OO0BEM TTPU3MBI

KontponbHas paboTa mo teme
"O6bEMBI MHOTOTPAHHUKOB"
IToBTOpenue, 0600IIEHNE
cUCTeMaTHh3alis 3HaHHH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEeHue, 060061IeHNE
cUCTeMaTHh3alus 3HAHHH.
Brrunciienue pacctossHui:
MEXY IBYMSI TOUKaMH, OT
TOYKH JI0 MPSIMOM, OT TOUKH JI0
TJIOCKOCTH, MY
CKPEIINBAOIIUMUCS TIPSIMBIMHU
HroroBas KoHTpoNIbHAs paboTa
[ToBTOpeHue, 0600IIEHNE
cHCTEeMaTH3aInsI 3HAaHUH.
Brruucnenue yrios: Mexmy
CKPEIIHBAIOIIUMUCS TIPSIMBIMH,

YV G S G G O GH G w—y [E—

p—

https://m.edsoo.ru/S1S1U3I3Y

https://m.edsoo.ru/SSH2N6I70
https://m.edsoo.ru/V8QSA2P2L.
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6EWOVSEI3N
https://m.edsoo.ru/J1V6I2C7TM
https://m.edsoo.ru/ZOE6G9A8Q
https://m.edsoo.ru/T6P703L5M
https://m.edsoo.ru/M5G4J509U

https://m.edsoo0.ru/GOPOS7M6B

https://m.edsoo.ru/C2R7A6B1E

https://m.edsoo.ru/M6T90Q1G7C

https://m.eds00.ru/O6W904C4F

https://m.edsoo.ru/C6J1P206S




MEXy IPSAMOH U INIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJI0B
MEXy INIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KJIACC

KosmuecTBo yacos
Ne HMara DJIeKTpOHHbIe U (pPOBbIE

Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeJibHbIE pecypchl

padoThI padoThI

Cdepa u map: ueHTp, paauyc,
JUAMETP; TIIOIIAAb 1 https://m.edso0.ru/Y7S2X9Y 1D

MOBEPXHOCTHU Chepbl

B3anmuoe pacnonoxenue

cdepbl U IITOCKOCTH;
1 https://m.edsoo.ru/Y1L6L3Q9W

KacaTeJibHasl IJI0CKOCTh K
chepe; iomaab chepsl

H3o00paxenue chepsl, mmapa Ha
pakeHHe cepsl, Lapa H 1 https://m.edsoo.ru/F9Z1J5V2M

mockocT. CedeHus mapa

Hunuuapuyeckas
MMOBEPXHOCTh, 00pa3yroIne
4 HWIAHAPAYECKON 1 https://m.edsoo.ru/T4X8R6S5P

MTOBEPXHOCTH, OCh
LUMIMHIPUYECKON TOBEPXHOCTH
[unuuap: ocHOBaHUSA U

O0KOBas MOBEPXHOCTb,
5 oOpasyromas U 0Ch; TJIOMATh 1 https://m.edsoo.ru/T3I0T9EOD

OOKOBOH M IIOJTHOM
IIOBEPXHOCTHU

N300pakeHne HWIMHIpPA HA

mockocTH. Pa3zBéprka
1 https://m.edsoo.ru/S3WI1M1K8N

nunuHapa. CedeHus MIMHIpa
(TUTOCKOCTHIO, MTapauIeTIbHON



10

11

12

13

WA TIEPIICHIUKYIIIPHON OCH
UUATTUHIPA)

KoHnnueckasi oBEpXHOCTb,
o0pasyrone KOHHIECKOn
MOBEPXHOCTH, OCh M BEpIIUHA
KOHHYECKOW TOBEPXHOCTH

Konyc: ocHOBaHue u BepuInHa,
00pasyrolias u OCh; IIOMIAlb
OOKOBOI M IMOJIHOM
MMOBEPXHOCTH

VY ceu€HHbI KOHYC:
00pa3yroIIre 1 BhICOTA;
OCHOBaHHUs U OOKOBast
MOBEPXHOCTh

N3006paxenune koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIOCKOCTBIO,
napajieIbHOM OCHOBaHMIO, U
IUIOCKOCTBIO, MPOXOAIIEH
gyepe3 BepIINHY)

KomOunanwms Ten BparieHus u
MHOTOI'PAHHUKOB

MHoOrorpaHHuK, ONMAUCaHHbIN
okoJo chepsr; chepa,
BIIMCAaHHAsi B MHOTOTPaHHUK
WJIM B TEJIO BpalleHUs

ITonsatue 00 00BEME.
OCHOBHBIE CBOMCTBA 00HEMOB
TEeN

https://m.edsoo.ru/PSF6Z919X

https://m.edsoo.ru/R8Z5SE7C2T

https://m.edsoo.ru/NSD8T8T4J

https://m.edsoo.ru/I4D8U2M2W

https://m.edsoo.ru/O4E3T6WO0D

https://m.edsoo.ru/J1K5SF8C2A

https://m.edsoo.ru/QOWS5V2D4Y




14

15

16

17

18

19

20

21

22

23

24

OO0BEM NUIMHIpPA, KOHYCA
O0BEM T1apa ¥ mIomaib
chepsl

[TonoOHebIe Tena B
npoctpanctBe. COOTHOIICHUS
MEXTy TUIOIIAIMU
MMOBEPXHOCTEH, 00BEMAMH
MOIOOHBIX TeJl

KonTponbHas padora no temam
"Tena Bpamenus" u "OO0beMbI

Ten"

Bekrop Ha m10cKkocTH U B
IIPOCTPAHCTBE

CrnosxeHue v BBIYMTAHNE
BEKTOPOB

YMHOKEHUE BEKTOpa Ha YUCJIIO

PasnoxxeHne BeKTOpa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPaM.
IIpaBuio nmapasmienenumnena

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM TPaBUII
JENUCTBUN C BEKTOPAMHU
KoopannatHo-BEeKTOpPHBIN
METO]I IPU PEIICHUN
reOMETPUUECKUX 3a7a4
[IpssMoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.

https://m.edsoo.ru/N4K3R2H31

https://m.edsoo.ru/N4Z000K3V

https://m.edsoo.ru/H3R3M2N9R

https://m.edsoo.ru/I71710K5Z

https://m.edsoo.ru/X9K2X00Q4E

https://m.edsoo.ru/Z3S9D1F7W

https://m.edsoo.ru/B6M9COH8G

https://m.edsoo.ru/J1Z5D574K

https://m.edsoo.ru/Z0J2C1G2L

https://m.edsoo.ru/N9Q4H2D20

https://m.edsoo.ru/R2L4B1S4Q
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26

27

28

29

30

31

32

[Ipocreiimue 3aga4yu B
KOOpJAMHATAX

VYroa Mexay BeKTOpaMH.
CkanspHoe mpou3BeieHue
BEKTOPOB

Beruncnenue yrios Mexy
MIPSIMBIMU U IUIOCKOCTSIMHU

KonTponbhas padota no teme
"BekTophl U KOOpAMHATHI B
npocrpaHcrae”

IToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3als 3HaHHM.
OcHoBHBIE QUTYPHI, (PAKTHI,
TEOPEMBI Kypca INITaHUMETPUN

[ToBTOpEeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHbIE QUTYpPBI, PaKTHI,
TEOpEeMBbI Kypca TIIaHUMETPUH

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMaTH3aIHs 3HAHUM.
3amauu TNIAHUMETPHH U
METOJIbI MX PEIICHUS

[ToBTOpeHue, 0600IEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHA.
3aaun MIaHUMETPUU U
METOJIbI UX PELICHUS

[ToBTOpenue, 0600mEeHNE U
cucTeMaTH3alis 3HaHUH.

https://m.edsoo.ru/Q7R3Q6DI9T

https://m.edsoo.ru/N6I1F1V3X

https://m.edsoo.ru/D2J7V7ETW

https://m.edsoo.ru/E7B6D4D6U

https://m.edsoo.ru/O8W IN3IWSH

https://m.edsoo.ru/H2ZH5SNOROQ

https://m.edsoo.ru/NOT3S8F4A

https://m.edsoo.ru/ASC3N2J5C




OcHoBHBbIE GUTYPBI, (PAKTHI,
TEOPEMBI Kypca CTEPEOMETPHH

33 HroroBas koHTpoabHas paboTa

34 [ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/YOX8ROF9J

https://m.edsoo.ru/T6X6ESK7I







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9
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HpOBepf[eMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

I'eomerpus
OHCpHpOBaTI) IMOHATHUAMMA: TOYKA, IpsAMasd, IMJIOCKOCTb

IIpuMeHATH aKCHOMBI CTEPEOMETPUH U CIIEICTBUSA U3 HUX IIPU PELICHUN

reOMCTPHUUICCKUX 3alav

OHepI/IpOBaTB MOHATHUAMU: HNAPAJUICIIBHOCTE W IMEPICHAUKYIIAPHOCTD

IPSAMBIX U IJIOCKOCTEN

KrnaccudunupoBaTs B3aMMHOE PacIOIOKEHUE MPSIMBIX U TUIOCKOCTEH B

MIPOCTPAHCTBE

OnepupoBaTh NOHATUSIMU: JBYTPAHHBIHN YToJI, TpaHy ABYIPAaHHOTO yTJa,
peOpo BYrpaHHOTO yrija, JMHEHHBIH Yros JBYIpaHHOIO YIIa,
rpagycHas Mepa JBYTPaHHOTO yria

OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIMYKJIbIH
MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OTpaHHHMKA, IIpaBUJIbHBIN

MHOTI'OI'paHHUK

Pacnio3HaBaTh OCHOBHBIE BU/bl MHOTOI'PaHHUKOB (IUpaMujia, Ipusma,

IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

KHaCCH(bHHHpOBaTB MHOT'OT'paHHUKH, BLI6I/Ipa}I OCHOBAaHHA O]
Knaccmbnxaunn (BI)IHYKJ'IBIG u HCBBIITYKJIBIC MHOI'OrpaHHUKH,
MMpaBUJIbHBIC MHOI'OIPAaHHUKH, MPAMBIC W HAKJIOHHBIC IIPU3MBEIL,

napauieIeTuneIbl)
OnepupoBaTh IIOHATHSIMU: CEeKyIlas IUIOCKOCTD, ceyeHue
MHOT'OIPAaHHUKOB
OOBSICHATh MNPUHUUIBl T[OCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B



7.11

7.12

7.13

7.16

7.17

7.18

7.20

CTpoHTh CEYCHHS MHOTOTPAHHHMKOB METOJOM CJICJIOB, BBIIIOHSTH
(BBIHOCHBIE) IIJIOCKHE YEpPTEXKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI1 cBepXy, COOKY, CHU3Y

Pematp 3aaun Ha HaX0XKJICHUE FTEOMETPHUCCKUX BEJTUYHH 10 00pa3iam
WIH alrOpuTMaM, MPUMEHSS M3BECTHBIC AHATUTHYCCKHE METOJbI MIPH
pCIICHWH CTAHJAPTHBIX MaTEeMAaTHYCCKHUX 3aJad Ha BBIYHCICHUE
paccTOSTHUIN MEXTy IBYMsI TOUKAMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCHIMBAOIHUMHUCS ITPAMBIMHA

PemraTs 3aaa4i Ha HaXO0XACHUE N'COMCTPUYCCKUX BEJIUYHH 10 o6pasuaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC AHAIUTUYCCKHUC MCTOJbI IIPpU
peiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a1av Ha BbBIYUCIICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMHA, MCIKIY HpﬂMOI;'I " INJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Beraucisate 00bEMBI M IUIOMIAJAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHMpamMuga) C OpUMCHEHHEM  (OpPMYJ,  BBIYUCIISTH
COOTHOIIEHUS MEXK1Yy TUIONIAIIMU IOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUA B IIPOCTPAHCTBC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPHI

W3Bnekarp, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH MH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (pakThl AJis PEIIEHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOoIaraloliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUS

MIPUMEHEHHUS 3a/1aHbI B ABHOU popme

IIpuMeHATh mpocCTEWIIHE NPOrpAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATh TMOJy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIW3UPOBATH
pealbHBIe CUTyallUd M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeLIEHUsI MaTeMaTH4ecKH CQHOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh pealbHbIE CUTYallUH Ha S3BbIKE T€OMETPHUU, UCCIIEN0BATh

MOCTPOCHHBIC MOACIIN C MCIIOJIB30BAHUEM I'COMETPUICCKUX MOHATHH U
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TeopeM, ammapara anreOpbl, penaTh MPaKTHUECKUE 3a7auu, CBI3aHHbIE

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

I'eomerpus

OnepupoBatb HOHATHAMMU: LWINHAPUYECKas IIOBEPXHOCTD,
o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, LWJIMHAD, KOHHYECKAas
MIOBEPXHOCTb, OOpa3ylolIMe KOHUYECKOH IMOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh

Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map)
OOBACHATH CIIOCOOBI MOTyYSHHS TEJl BPALICHUS

KnaccuunupoBaTb B3aMMHOE PacHookKeHHe Chephl U MIOCKOCTH
OnepupoBaTh NOHATHAMM: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
LIAPOBOTO CJI0s, IIAPOBOM CEKTOP

Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHMS,
TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
OIMCaHHBIN OKOJO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpAICHHSI

BBIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
00bEMaMU MO0OHBIX TET

N3o0paxkaTs nzydaempie GUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PHUCYHKOB MPOCTHIX
O00BEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpaIlECHUS

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(POPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (HUTypax, MPEJCTaBICHHYIO Ha

yepTekax U pUcyHKax



6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

[TpumeHsaTH reomMeTpruecKue (pakThl 1Jis pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, IPEANoIaraloliX HECKOJIbKO LIaroB PEIICHUs, €CIIA YCIOBHUS
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

BbINONMHATE NEHCTBUSA CIIOKEHHUS BEKTOPOB, BBIYUTAHMS BEKTOPOB U
YMHO>XEHUSI BEKTOpa Ha YUCIIO0, OOBACHATh, KAKUMHU CBOWCTBAMHM OHHU
o0safaroT

[IpuMeHATH MpaBWIIO NapAIICIICIIUIIENA IIPU CII0KEHUH BEKTOPOB
OnepupoBarh NOHATUAMU: JEKApPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOp, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMUHATHI BEKTOPA,
yroa MEXKIAy BEKTOpPaMH, CKAIIPHOE IIPOU3BEIECHHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMIIJIaHAPHBIE BEKTOPBI

HaxomuTe cyMMy BEKTOpPOB M NPOM3BEICHHE BEKTOpA HA YUCIIO, YOIl
MEXJy BEKTOpaMH, CKaJSIPHOE IPOU3BEACHME, PACKIAIbIBATE BEKTOP
10 IByM HEKOJJIMHEAPHBIM BEKTOPam

3a/aBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
Pemate 1mpocreiimme TIeOMETpUYECKHE 3aJadyd  Ha INPUMEHEHHUE
BEKTOPHO-KOOPJAMHATHOI'O METO/1A

Pemate 3amaum Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIECHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOAbl IMPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M JJICKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKWU3HM, pACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE
IIpuMeHATH TONIy4eHHBIE 3HAHWS Ha [PAKTHKE: aHAJIU3UPOBATH
peanbHble CUTYyallMM M NPHUMEHSTh W3yYEHHBIE INOHATHSA B IPOLECCE
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON MPOOIEMBI,
MOJIEJINPOBATh PEAIBHBIE CUTYAIIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM IT'€OMETPUUYECKUX ITOHATUN U
TEopeM, afrnapara anredpspl, pemarb NpakTHYeCKUe 3a7au, CBI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
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7.2

7.3

7.4

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUSA

I'eomerpus

OcHoOBHbIE TIOHATUSA cTepeoMmeTpur. Touka, mpsmas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IIOCTPOCHHUU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpAMBIX U
IJDIOCKOCTEM B  IIPOCTPAHCTBE: MApAJUICJIbHBIE IIpsSMbIE B  IIPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy IpPsAMBIMA B IPOCTPAHCTBE.
[lapamienpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajyieNIbHeIX  TuIockocTeil. Ilpocreiimme mpocTpaHcTBeHHBIE (UTYpBI  Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajiiCICIumIiCa, IoCTPOCHUC CEUCHUM

IlepneHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHIUKYISAPHBIE NPSAMBIE B
MIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
MIPU3HAK MEPIEHIUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJI MEXKIY HPSIMOU H
IUIOCKOCTBIO,  JBYTPAHHBIA  yrojl, JIMHEWHBIM yrojd JBYTPaHHOIO  yrJja.
[IepneHUKYISp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TIIOCKOCTH, MPOEKLUs (PUTYpBI Ha IIIOCKOCTh. [leprneHaAuKynspHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx
NIEPIIEHIUKYJIApax

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIPDAHHHMKA, BBITYKJbIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronabHas
MpU3Ma, TpaH! M OCHOBAHUS IPU3MBI, IpsIMasi U HAKJIOHHAS MPU3MbI, OOKOBas U
MOJIHAS MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYT OJIbHBIN
napajuiesienuIe] U ero coucrsa. Ilupamupa: n-yronpHas nupamMuaa, TpaHU U
OCHOBaHHUE MUPaMHJIbl, OOKOBAsI 1 TIOJIHAS MOBEPXHOCTh MUPAMHU/IbI, IPAaBUIIbHAS U

yced€HHass MNHpaMHJa. OJEMEHTBl MNpHU3Mbl W nupaMuiabl. [IpaBuibHbIE



7.5

7.6

7.7

MHOTOTPaHHUKU: MOHSATUE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUJIbHAS MPU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHas NUPaMHUAa U MPaBUIIbHBIN
terpasap, ky0. IlpencraBienne o MNpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJax, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOT'paHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOH TIOBEPXHOCTHM U TIOJHOH IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPSAMOH pu3Mbl. [Lomaas 60xoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPAaBUIIBHOM IHPAMMIbI, TEOPEMa O IUIOIIALU

yceu€HHoi nupamupsl. [Torstre 06 00bpéMe. OOBbEM HPaMUIBL, TIPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC
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IIpoBepsieMblii 31eMEHT COAEP/KAHUSA

I'eomerpus

[{unHapuyeckass MOBEPXHOCTb, 00pa3ylolie HIUHIAPUYECKONW IMOBEPXHOCTH,
OCb IWIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHus U OoOKOBas
MOBEPXHOCTh, 00pa3yomas U 0Ch, IUIOIAAb OOKOBOH U MOJIHOM MOBEPXHOCTH
Konunueckass moBepXHOCTb, OOpasyollne KOHMYECKON TIOBEPXHOCTH, OCh U
BEpIIMHA KOHMUYECKOW oBepXHOCTH. KOHyC: OCHOBaHUE U BeplIMHA, 00pa3yomas
U OCb, IUIOH[aJb OOKOBOM M TMOJHOM IOBEPXHOCTU. YCEUEHHBIH KOHYC!
o0pasyrolye 1 BbICOTa, OCHOBAHHS U OOKOBAasi IOBEPXHOCTb

Cdepa n map: nenTp, paauyc, IuaMmerp, IIOMaab IOBEPXHOCTH cepbl. BzanmHoe
pacrnosiokeHue cepsl U MIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe, IIomaib
cepsl

N300pakeHue Tes BpalleHus Ha MI0CKOCTH. Pa3BEpTKa MuIMHApa U KOHyca
Kom0Ounanuu Ten BpalieHHs W MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN
0KOJIO cepsl, cepa, BIMCAHHAS B MHOTOI'PAaHHUK, WIIH TEJIO BPALLICHUS

[Tonsitne 06 06vEMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus u3 He€. OOBEM IWIMHIpA,

koHyca. O0BEM mapa u miomanb chepsl



6.7

6.8

6.9

6.10

[Tomobupie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOMAISIMHU

MOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX TEJ

Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca

(mapaenbHOE OCHOBAHUIO U MPOXO/SILEE Yepe3 BEPILNHY), CEUEHUs LIapa

BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
YMHOKEeHHEe BEeKTOopa Ha 4uciio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno mnapamienenunena. PemeHue 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU

[IpssMoyrosbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
[Ipocreiimine 3amayn B KOOpAMHATAX. YTol Mexay Bekropamu. CkalspHoe
IIPOU3BEJICHUE BEKTOPOB. BhIunciaeHue yrioB MeXay NPSAMBIMA U IUIOCKOCTSMM.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (GpopMylupoBaTh U ONEPUPOBATH MOHATUSAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOJUTH JOKAa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpPOBATh IMOHATUSMH: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpallMi HaJl MHOYKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  PealbHBIX
IIPOLIECCOB U SIBIIEHUH U MPHU pelIeHUH 337ay, B TOM YHCIe U3 APYrHX
y4€OHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh OHATUAMU: Tpad, CBA3HbBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHE 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIb30BaTh rpadbl MpH

pCUICHUHN 3a1a1

YMeHHe onepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YUCIIO, LEI0e YHCIIO,
CTENEHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAIBHBIM  TIOKAa3aTeleM, CTEeNeHb C JIEWCTBUTEIBHBIM
nokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJBLHOTO YHCJIA, OCTATOK MO MOMAYJIO, PallMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  IEJBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl IeTUTeNs U HAaMMEHbIIee
oOmree kpaTHoe, aroput™ EBKiHIa mpu pemeHnn 3aaa4d; 3HaKOMCTBO
C pa3IMYHBIMU TMO3UIUOHHBIMM CHUCTEMaMM CYHUCIICHHS; YMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX



BBIPKEHUI; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass ~ TPOTpPECCHsi,  TCOMETpPHYECKas  IpOrpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHUCII0, COMNPSIKEHHBIE KOMIUIEKCHBIE YUCIA, MOIYJb U
apryMeHT KOMILUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(mMeTndeckue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBATh MOHATUAMM: Matpuma 2x2 u 3x3, omnpeacnuTelb

MaTpHUILIbl, F€OMETPUYECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OIICPHUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA MW CHCTECMbI C TIIapaMETpOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKIIMU, HauOoJIblIee 1 HauMEHblIIee 3HaUeHUs
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas W BTOpas MPOU3BOAHASA (DYHKIIMH,
TEOMETPUUYECKUIN M (U3HUECKHUI CMBICIT TTPOU3BOIHOM, IIEpBOOOpa3Hasi,
OTIpeNIeNIEHHBIH HMHTErpajll; YMEHHWE HaXOAWUTh ACHUMIITOTHI Tpaduka
(YHKIUM; yMEHHE BBIYMCIATH IMPOU3BOJHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUH (PYHKIIUI, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K rpaduky GyHKIMM; YMEHUE HAXOJUTh MPOU3BOJHBIE FIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BaTh IMPOU3BOAHYIO IJISi HCCIIEIOBAHUS
GbyHKIUH, HAXOAUTh HAUOOJIBIINE U HAUMEHbBIINE 3HAUCHUS (PYHKLNT;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MaTE€MaTUYCCKOT O aHAIM3a; IPUMCHATD ITPOU3BOJAHYIO JI HAXOXKIACHUSA



HaujIydymiero peuiCHusA B MPUKIAAHBIX, B TOM YHCJIC COLUAIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOaan 1 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia;, IPUBOAUTE MPHUMEPHBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMS, KOMITO3UIMsS QYHKIUH, TUHEHHAsS (QYHKIUS, KBaJpaTHYHAS
GbyHKuMsA,  pauMoHaNbHAas ~ (QYHKUUS,  CTENeHHas  (yHKUWS,
TPUTOHOMETpHUYecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHe
CTPOUTH IpadMKH M3YUCHHBIX (YHKIHH, BBIIOJIHATH MPEeOoOpa30oBaHUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPAPUKH ISl H3yYESHHUS MTPOIIECCOB
Y 3aBUCHMOCTEH, NPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BeTMYMHAMHU; UCTIOJIb30BATh CBOMCTBA U TpadUKu PYHKIITHA /ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHU,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a7]aui U3 00J1aCTH YIPaBJIE€HUS TUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IOJIyY€HHOE PEIICHUE U
OLIEHUBATh MPABJONOA00HOCTh PE3YJIbTATOB; YMEHHE MOJEIMPOBAThH
peanbHbIE CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTaT

YMeHue omnepupoBaTh TMOHATHSMHU: CpefHee apu(pMETHUYECKOE,
Me/raHa, HauboJipliee ¥ HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIMIO, TPEACTABICHHYI0 B TabmuIax, Ha
auarpammax, rpagukax, OTpa)xxaronlyro CBOMCTBA peaibHbIX MPOLIECCOB
U SBJICHUH; NPEACTaBIATh WHGOPMAIMIO C TOMOIIBIO TabIUI U
auarpamMm; HUCCICAOBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

NPUMCHCHUCM Fpa(I)I/I‘-ICCKI/IX MCTOHOB W DBJCKTPOHHBIX CPCIACTB;
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rpau4ecKd HCCIEeI0OBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBAaHMS U JIMHEWHOU perpeccuun

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIOJBb30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOKEHUS U YMHOXKEHHsI BEPOSTHOCTEH, (popMyily IOJHOU
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiydallHas BEIMYMHA, PAaCIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIlyJailHOH BeNMYWHBI, (YHKIHUU paCIpenesieHus] |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneseHni Ulsl peleHus 3a/1a4; 3HAKOMCTBO C IOHSITHSIMU: 3aKOH
OONBIINX YHCEN, METOJbl BHIOOPOYHBIX HCCIICIOBAaHUI;, YMEHHE
IPUBOAUTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpPOBATh
MOHATUSIMM: COYETaHME, IIEPECTAHOBKA, YUCIO COYETaHUU, YHUCIIO
MepecTaHoBOK; OMHOM HpIoTOHA; yMEeHUE TPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyKICHHUs Ul pelIeHUs 33/a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATH BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJIYYECHHBIA pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKA, IMpsMas, IIJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBINA yroJ, TPEXIPAHHBIM YroJ, CKPELMBAOIIUECS NpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTrOJI MEXIY HNPSMOW M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKY
NPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSIMM; YMEHHME HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpEeMbl IUIAHHUMETPHH;
YMEHHUE OILICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C IMOMOIIbI0 I'€OMETPUYECKUX MOHATUH U
BEJIMYMH, PELIaTh CBSI3aHHbIE C HUMU MPAaKTUUYECKUE 3a7aun

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenures,, npusMa, nupamuaa, ¢Gurypa v MOBEPXHOCTh
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BpallleHUs, UUIMHAP, KOHYC, 1ap, cdepa, Mmiomanb cepsl, miomaib
MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYyCa, IIIUHApa, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajulelieNuIela, TUupaMuabl, TPU3MBbI, LIWIAH]IPA,
KOHyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
MapajuieJbHbIE OCH WJIM OCHOBaHUIO, CEUYEHUE Iapa, IJIOCKOCTb,
Kacatomascs cepbl, NUIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOWCTBA TI'€OMETPUUYECKUX (uUryp,
CaMOCTOSITENIbHO (OPMYJIHPOBATH OIpPENEICHUs] H3y4aeMbIX (QUryp,
BBIJIBUraTh THUIIOTE3bl O CBOMCTBAX M NPU3HAKaAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM OIPOBEPraTh HX; yMEHHE IPOBOJUTH
knaccupukanuo (GUryp MO Pa3NIUYHBIM TMPU3HAKAM, BBIMOIHSITH

HGO6XOI[I/IMBIC JOMMOJIHUTCIIbHBIC ITIOCTPOCHHUA

YMeHue omnepupoBaTh TMOHSTHUSIMHU: JIBIDKEHHE B IIPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BATh T€OMETPHUUYECKUE OTHOIICHUS
MpH PELICHUH 3aJ]]a4; HaXOJWUTh T€OMETPHUECKHE BENUYHMHBI (AJTMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH TEOMETPUUECKHE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNienunesa, MTUpaMubl, PU3MBbI,
UWIMHApA, KOHYycCa, IIapa; yYMEHHWE HaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

YMmenue OIICpHUPOBATH IIOHATHUAMMN: IpsAMOYTOJIbHaA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHHUC BCKTOPA 1O
6a3I/ICY, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC ITPOU3BCIACHUEC, YI'OJI
MCKIAY BCKTOpPAMU;, YMCHHC HCIIOJIB30BaTh BeKTopHBIfI n
KOOp}II/IHaTHHﬁ METOO AJIA PCIICHHUA I'COMETPHUYCCKUX 3aJad M 3aJaq

JPYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METON JJisl pelIeHHs 3a/ayi;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTUKU B HM3YUYCHHH MPUPOJHBIX U
OOLIECTBEHHBIX IMPOIECCOB M SBJICHWM; yMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUHUCKOM UM MHUPOBOH

MaTeMaTU4eCKOU HayKU



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
2.3
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUSA

Yucia 1 BEIYUCIIEHUS
Harypanpnblie u neinbie yncna. [Ipu3Haku 1eIMMOCTH LENBIX YUCET

Pammionaneubie uyncna. OOBIKHOBEHHBIE W JCCATHYHBIC JAPOOM, MPOIICHTHI,

0eCKOHEeUHbIE TIEPUOUUECKUE IPOOH

Apudmernueckuii KopeHb HaTypaIbHOU cTeneHu. [leiicTBus ¢ apuMeTHIECKUMHU

KOPHSIMH HAaTypaibHOU CTEHICHH

CreneHp ¢ OCJIBIM IIOKAa3aTCJICM. CreneHr ¢ palliOHAJIbHBIM I1IOKA3aTCJICM.

CBoiicTBa CTEIEHUA

CuHyc, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,

apKTaHTE€HC YHCIOBOTO apryMeHTa
Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapu(MbI

JlelicTBUTENbHBIE 4YKCIA. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
yucaamu. [IpuOnxE€HHbIe BBIYUCIIEHNUS, TPaBUIIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA

pe3yJibTaTa BBIYMCICHUN

[IpeoOpazoBanue BeIpaKeHUN

KommiekcHele uncna

YpaBHEHHUsI U HEpABEHCTBA

[enble 1 1poOHO-pallOHANIbHBIE YPaBHEHUS
HppaunoHaiibHbIe ypaBHEHUS

TpuronomeTpuyeckue ypaBHEHHUs

IToka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS
Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
HppaunoHanbHble HEPABEHCTBA

[Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
Tpuronomerpuueckre HEPaBeHCTBA

Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUN. OnpeenuTenb MaTpHUIIbl



3.1

3.2

33

34
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4

OyHK1MU U Tpaduku
OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKINHN

OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymm QyHKmmm.
[TpoMeXyTKH 3HAKOIOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH  (YHKIIHH.
MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE

(GYHKIIMM Ha IPOMEKYTKE

Crenennas ¢GyHKIHUS C HAaTypaJdbHBIM M IENbIM TMOKa3aTeneM. EE cBoiicTBa u

rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
[TokazarenbHas U gorapupmuyueckas GyHKIUH, X CBOMCTBA U TpaduKu

Touku paspsiBa. Acumnrtorsl TpadukoB ¢Qynkuuid. CpolicTBa (yHKIUH,

HETIPEPBIBHBIX HA OTPE3KE

IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
Apudmernuaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
Hauana MaTeMaTH4eCKOIro aHaJIn3a

[TpousBonnas ¢pynkiuu. [Ipou3BoiHbIE 371eMEHTAPHBIX (PYHKIIHIA

HpI/IMeHeHI/Ie HpOHBBO,Z[HOI;’I K HCCICAOBAHUIO q)YHKI_II/Iﬁ Ha MOHOTOHHOCTb H
OKCTPEMYMBI. Haxoncz[eHHe HauOOJILIIECTO M HAMMEHBIIIETO 3HAYCHUS q)yHKIlI/II/I Ha

OTpE3KE

[lepBooGpasnas. MHTterpain
MHoxecTBa U JIOTHKA

MHoxecTBO, onepanuu HajJ MHOKecTBaMH. [{narpammsl Ditnepa — Benna
Jloruka

BeposiTHOCTB 1 cTaTuCTHKa
OmnucarenbHas CTaTUCTHKA
BepositHoCTh

KomOunaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[Ipsimble U TIIOCKOCTH B IPOCTPAHCTBE
MHororpanHuku

Tena u IMMOBCPXHOCTHU BpAlLICHUA



7.5 KoopauHatsl 1 BEKTOpBI



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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