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IHOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma ydebHoro kypca «I'eomerpusi» 6a3zoBoro ypoBHs misi oOydatomuxcs 10 — 11
KJ1accoB pazpaboTana Ha ocHOBe DeepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPETHETO
o0miero o6pazoBaHus, C y4€TOM COBPEMEHHBIX MUPOBBIX TPeOOBAaHUH, IPEABSABIAEMBIX K MATEMAaTHYECKOMY
o0pa30BaHMIO, U TPATUIMI poccuiickoro oopasoBanus. Peanusanus nporpaMmbsl 0OecrieunBaeT OBIAJCHHUE
KITFOUEBBIMH KOMIIETCHIIUSIMH, COCTABJISIFOIIIMMH OCHOBY JIJISi CAMOPA3BUTHSI U HEIIPEPHIBHOTO 0OPa30BaHUS,
[[EIOCTHOCTH OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS TUYHOCTH O0YUArOIIHXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOrO Kypca reOMETpHH Ha YPOBHE CpEIHEro obmero odpa3zoBaHus 00ycloBIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METAlpPEAMETHBIX M TPEAMETHBIX PEe3yJNbTAaTOB OOYy4EHHUS TE€OMETPHH B
HAMpPaBJIEHUU JTUYHOCTHOTO pa3BUTHs oOydaromuxcs, GopMUpoOBaHUs (YHKIIMOHATIHLHOW MaTeMaTU4YeCcKOi
IPaMOTHOCTH, W3y4Y€HUS JAPYTrUX Y4YeOHbIX JUCHUIUIMH. Pa3zButue y oOyyaroumxcs MpaBHIIbHBIX
IIPEJICTABICHUIM O CYLIHOCTU U MIPOUCXOXKACHUN T€OMETPUUYECKUX aOCTpaKUUii, COOTHOIIEHUU PEAIbHOTO U
UJ€AIbHOT0, XapaKTepe OTPAKEHUSI MaTEMATUYECKON HayKO SBJIIEHUH U IIPOLIECCOB PEAIbHOIO MUPA, MECTE
TFE€OMETPUH B CUCTEME HAYK U POJIM MATEMaTUYECKOTO MOJICIHPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE
crocoOcTByeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YYAIIMXCS, a TaKXKe KayeCTB MBIIUICHUS,
HEOOXOIUMBIX JIJISl /IalITAl[UU B COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBnsieTcss OAHUM U3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHEro o0LIero oopa3oBaHus, TaKk
Kak 00ecreynBaeT BO3MOXHOCTh M3yUeHHUs KaK JUCLIUILINH €CTECTBEHHO-HAYUYHOM HAIMPaBICHHOCTH, TaK U
T'YMaHUTAPHOU.

Jlornueckoe MpIuieHHe, GOpPMHUpPYEMOE TPH H3YUYEHUH OOYYaIOIMIUMHUCS TOHSTUWHBIX OCHOB
Tr€OMETPUH U TOCTPOEHUH LIETIOYKH JIOTUYECKUX YTBEPKACHUN B XOJE PEIICHUS T'€OMETPUUYECKUX 3ajad,
YMEHME BBIABUIATh U ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS IpPHU PEIICHHH 3a]ad
€CTECTBEHHO-HAyYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHue OpUEeHTUPOBAThCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pPOJb BO BCEX O00JACTAX
NesITeNIbHOCTH yenoBeka. OpHueHTalus 4eoBeKa BO BpEMEHU U POCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0
COLIMAJIBHOTO OBITHSA, (hopMa OTPAKEHHsI OKPYIKAIOIIEro MUPA, YCIOBHUE YCIEUIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JeicTBuTenbHOCTH. OneprpoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSAET Pa3HbIe
BU/Ibl YUEOHOH U TPYJIOBOM 1€ATEIBHOCTH, SBISETCS OJTHUM U3 TPO(ecCHOHATBHO BaXKHBIX KAU€CTB, TO3TOMY
aKTyaJlbHa 3ajadya (GOpMUPOBaHMS y OOYyYaIOUIUXCS MPOCTPAHCTBEHHOT'O MBIIUIEHUS KaK Pa3HOBHUJIHOCTU
00pa3HOT0 MBILIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTa B IMOJIOTOBKE K NMPAKTHYECKOHW IEATENIbHOCTH IO
MHOTHM HaIpaBIICHUSIM.

Llenp ocBoeHust mporpammbl ydeOHoro kypca «I['eomerpus» Ha 0a30BOM YpOBHE OOyueHHsS —
001eo0pa3oBaTelbHOE U OOMICKYJIBTYPHOE pPa3BUTHE OOYUYAIOIMIMXCA 4Yepe3 O00eCTedeHHe BO3MOKHOCTH
MPUOOPETEHUsI U UCIOIb30BAaHUS CHCTEMAaTHUYECKMX N€OMETPUYECKUX 3HAHUM U JIeHCTBUH, creupUUYHBIX
reOMETPHH, BO3MOKHOCTH YCIIEIIHOTO MPOJOJIKEHUsI 00pa30BaHUs MO CIEMUATBHOCTSAM, HE CBSI3aHHBIM C
IIPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[IporpamMma o reomeTpun Ha 6a30BOM ypOBHE MpeJHa3HAUYEeHA JJIs O0y4aroUXcs CpeIHel 1IKObI,
HE HCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyJHEHUII Ha YpOBHE OCHOBHOIO o00miero ooOpas3oBaHusa. Takum
o0pa3om, obydaromiyecss Ha 6a30BOM YpPOBHE JIOJIKHBI OCBOUTH OOIIIME MaTeMaTUYeCKHe YMEHHUS, CBI3aHHbIE
co criel(pUKoN reoMeTpHH 1 HEOOXOJMMBbIE /TS )KU3HU B COBpeMEHHOM oOl1miecTBe. Kpome 3Toro, OHU UMEIoT
BO3MOXXHOCTh M3y4YUTh T€OMETpHI0 Oosiee TiyOOKO, €clid B JajbHEilllleM BO3HUKHET HEOOXOAMMOCTh B
reOMETPUUYECKUX 3HAHUSAX B MPO(ecCHOHATBbHOM 1eATeIbHOCTH.

JIOCTH)KEHHE IIeTTM OCBOCHMS MPOTPaMMBbl 00ECIEUMBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3a7ad.
[TpuopuTeTHBIMH 331a4aMH OCBOCHUS Kypca «I'eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:



e (opMHUpOBaHHE TPEJICTABICHUS O T'€OMETPUH KaK YaCTH MHUPOBOHW KyJIbTYphl M OCO3HaHHE €€
B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

e (opMHUpOBaHHE TMPEICTABICHUS O MHOTOTPAHHUKAX M TElNaX BPALICHHS KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJICIISX, MIO3BOJISIONINX ONKMCHIBATh M U3y4YaTh Pa3HbIC SIBICHUS OKPY)KAIOLIETO
MUDA;

o (bOpMI/IpOBaHI/Ie YMCHUA pacCliO3HaBaTh Ha YCPTECIKAX, MOACIIAX U B PCAJIbHOM MHUPC MHOT'OI'PAHHUKHU
U TeJia BpallleHUS;

® OBJAJICHWE METOJAMHU PEIICHUs 3a/ad Ha TOCTPOSHUS Ha H300paKEHUSIX MPOCTPAHCTBEHHBIX
duryp;

o (bOpMI/IpOBaHI/Ie YMCHHUA OICpHUPOBaTh OCHOBHBIMU TMOHATHAMHW O MHOI'OI'PpaHHUKAX MW TCJIax
BpalICHUA U UX OCHOBHBIMU CBOﬁCTBaMH;

¢ OBJIAACHUC AJITOPUTMAMU PCHICHUSA OCHOBHBIX THUIIOB 3a1a4, q)OpMHpOBaHI/Ie YMCHUSA IMPOBOAUTH
HECJIOXKHBIC JIOKa3aTeIbHBIC PACCYKICHUS B XOJIC PEIICHUS CTEPECOMETPHYSCKHX 3a1ad M 3a/1a4 ¢
IMPAKTUYCCKUM COACPIKAHHUEM;

® Da3BUTHE HHTEIUICKTYAJIIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydYaromuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUI, KpUTHYHOCTH MBIIIUICHUS;

e (opmupoBaHHe QYHKIIMOHAIBHON I'PAMOTHOCTH, PEJIEBAHTHON F€OMETPUH: YMEHUE PAacliO3HABATh
MPOSIBJIICHUSI TCOMETPUYCCKUX TIOHSATHIH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX
CUTyallMsIX M TIPU M3YyYEHHH JPYTUX Y4YeOHBIX IPEJAMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (POPMYITUPOBATH MX HA SI3bIKE TCOMETPHUH M CO31aBATh TEOMETPHUICCKUE MOJICIIH,
IIPUMEHATh OCBOCHHBIM I€OMETPUYECKHUM ammapar Uil PELICHUS NPaKTHKO-OPUEHTHPOBAHHBIX
3aJ1a4, HHTEPIPETUPOBAThH U OIICHUBATH IOJTyUYCHHBIC PE3YJIbTATHI.

OTIUYUTENBHOM 0COOEHHOCTHIO MMPOTPAMMBI SIBIISIETCS BKIIFOYCHUE B KYPC CTEPEOMETPHH B HavYalle €ro
U3Y4YeHMs] 3aJad, pellaeMbIX Ha YypOBHE WHTYUTHBHOIO TIO3HAHMSA, M ONpeAeNEHHbIM 00pa3oM
OpraHM3oBaHHass paboTa HaJ HUMH, YTO CHOCOOCTBYIOT DPAa3BUTHIO JIOTHYECKOI'O M HPOCTPAHCTBEHHOTO
MBIIUJICHHSI, CTUMYIUPYET MPOTeKaHUE MHTYUTHBHBIX MPOIIECCOB, MOTUBUPYET K JAIbHEUIIEMY HU3YYCHUIO
npeaMera.

HpeﬂnhoeHHe OTI[aéTCﬂ Hariis1iIHO-KOHCTPYKTHUBHOMY MCETOAY O6y‘I€HI/I$I, TO €CTb TCOPCTUUCCKHC
3HaHUsA HMEIOT B CBOEU OCHOBE YYBCTBCHHOCTH HpCHMeTHO-HpaKTH‘{CCKOﬁ ACATCIIBHOCTH. Pa3Butue
MIPOCTPAHCTBEHHBIX MPECTABICHUHN Y YUAIIUXCsl B Kypce CTEPEOMETPUH MTPOBOJUTCS 3a CUET peIeHHs 3a/1a4
Ha CO3/J]aHHe MPOCTPAHCTBEHHBIX OOPa30B W 3aJady Ha OINEPHUPOBAHHE MPOCTPAHCTBEHHBIMH OOpa3aMH.
Co3manne oOpa3a MPOBOAWTCS C OMOPOH HAa HATNATHOCTh, a OMEPHUPOBaHHWE O0pa3OoM — B YCIOBHUSX
OTBJICUCHUA OT HATJIAAHOCTU, MBICJICHHOTO U3MCHCHHA €0 HCXOAHOT'O COACPIKAHUA.

OcHoBHBIE conaepkaTenbHble NUHUU Kypca «l'eomerpum» B 10-11 kmaccax: «MHOTOrpaHHUKWY,
«IIpsiMbIe U TUIOCKOCTH B MIPOCTpAaHCTBEY, «Tena BpamieHus», «BeKTOpbl M KOOPIUHATHI B IPOCTPAHCTBEY.
(DOPMI/IpOBaHI/Ie JIOTUYECCKHUX YMCHI/Iﬁ pactpeacisi€TCa HE TOJIBKO MO COACPIKATCIIBHBIM JIMHUAM, HO U I1O
rojiaM 0Oy4eHusl Ha ypOBHE CpeAHETo o0Iero oopa3oBaHusl.

Copmepxanre 00pa30BaHUS, COOTBETCTBYIOIIEEC TPEAMETHBIM pe3ylbTaTaM OCBOCHHUs paboueid
MPOTPaMMBI, paclpeeEHHBIM M0 ToaM 00Yy4YeHHUS, CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOOBI OBIIAJICHHE
FCOMCTPHYCCKUMHU TMOHATUAMU KW HABBIKAMH OCYIICCTBIIAIOCH IIOCICAOBATCIIBHO W IMOCTYHNATCJIbHO, C
CO6J'IIO)]€HI/I€M IMpuHIUIIa MPEEMCTBEHHOCTH, 4TOOBl HOBBIE 3HAHMUSA BKIIOYAINCH B 06HIYIO CUCTEMY
r€OMETPUYECKUX TPEACTaBIEHUN OO0yyaroumxcs, pacmmpsis U yriyonsas e€, oOpa3ys MNpouHbIe
MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha nsyuenue reomerpun orBoauTcs 2 yaca B Hezento B 10 kinacce u 1 yac B Henemo B 11 kiacce, Bcero
3a qBa roaa ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TNIOCKOCTb, TpoCcTpaHcTBO. [loHsTHe
00 aKCMOMaTHUYE€CKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anmHoe pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKaIOIUecs, napajjieiabHble U
CKpeluBaronecs mnpsmelie. [lapamienbHOCT, TPSAMBIX W IJIOCKOCTEM B MPOCTPAHCTBE:
napajulesibHbIE MPSMbIE B MPOCTPAHCTBE; MAPAJIICIBHOCTh TPEX MPSAMBIX; MHapaLIeIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIBI C COHAIPaBJICHHBIMH CTOPOHAMH; YrOJd MEXKIy MpPSAMbIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiimume mpocTpaHcTBeHHbBIE GUTYPBI HA TIOCKOCTH: TETPAdIP,
KyO, apajjieNienumnea; IoCTPOCHHE CEYCHUIA.

[lepieHAUMKYIAPHOCTh NPSAMOM M IUIOCKOCTH:  IEPHEHAUKYJSAPHBIE TMpsAMbIE B
MPOCTPAHCTBE, MPSMbIE NapaUICIbHbIE M MNEPHEHAUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTU MPSIMOM U INIOCKOCTH, TEOPEMA O MPAMON NMEPIEHAUKYISIPHON MIIOCKOCTH.
VYTI1bl B IPOCTPAHCTBE: YrOJ MEXAY NPSIMOU U IUIOCKOCThIO; IBYTPAHHbBIN yTOJ, JIUHEUHBIA YIoJl
JIByrpaHHoro yria. llepneHauKyJsisp W HaKJIOHHBIE: PACCTOSSHHE OT TOYKHA JO IUIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH, POEKIUs (PUTyphl Ha IIIOCKOCTh. [lepneHInKyIsIpHOCTh
IJIOCKOCTEH: MpU3HAK MNEpPHEeHAUKYISPHOCTH JABYX Iulockocteil. Teopema o  Tpéx
NepHEHINKYISIpaX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOrOrpaHHUWKa, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHUKA, BBINYKIbIE H
HEBBITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHMKa. [Ipu3Ma: N-yroapHas npu3Ma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MpsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yromapHas
nupamMuja, TPaHU M OCHOBAaHHWE NHUpaMHUIbl, OOKOBas W TMOJHAs TOBEPXHOCTh MHUPaMUJIBI;
npaBUjbHAasE W YCEU€HHas MHUpaMUja. OJIEMEHThl Mpu3Mbl W nOupamuiabl. I[IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
nMpamMuIa; MpaBHIbHASI TPEYTOJIbHAS MUPAMUJIa U TPaBUIIBLHBIN TeTpadap; Kyo. [Ipeacrasienue o
MPaBUIILHBIX MHOTOTPAHHUKAX: OKTAdIP, NOACKadAp U uKocadap. CeueHus mpu3Mbl U MUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSMOM, IIOCKOCTH.
DJIeMEHThl CAMMETPHUH B TUpaMuax, napauieiaenuneaax, npaBUuibHbIX MHOTOTPAaHHUKAX.

Brruncienne 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans 60xoBOi
MOBEPXHOCTH M TIOJTHOM MTOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb OCHOBaHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MPsIMON mipu3Mbl. [Inmomaas GOKOBOIM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIHHON
MUPAMHUJIBL, TEOPEMA O TUIOMIAIN Yceu€HHON mupamuabl. [ToHstre 06 00péme. OOBEM mupaMubl,
MIPU3MBI.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXIY IUIOMAIAIMU TMOBEPXHOCTEH,
00bEMaMH MOTOOHBIX TEII.

11 KUIIACC

Tesa BpanieHus



[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKOH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTbH, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yloliye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, O0pa3yomias M OChb; IUIOMIAJlb
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIaJb NOBEpXHOCTH cdeprl. Bzaummuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaib chepsl.

N3o00pakenue e BpalieHus Ha IockocT. Pa3BépTka HuIuHIpa U KOHYyCa.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOT'O Mapajljiesienumneaa u cieacTsus u3 He€. O0béM nunuuapa, konyca. O0bEM mapa
Y TUTOIIATb CEPHI.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAISIMU MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEIN.

Ceuenust mwiMHIApa (MapauielbHO MW NEPHCHAMKYISIPHO OCH), CEYEHHUsI KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE YEpPe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B mpocTpaHncTBe. Clo)KeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPaBWII JCHCTBUI C BEKTOpaMHU.
[TpsimoyronbHasi cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a7a4yl B KOOpJAMHATax. Yrojd Mexay BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.
Borunicnienue yrioB MeXAy NpsSMBIMH M IUTOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TIpakJaHCKOTO o0OIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIHHBIMH WHCTHTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

IHaTpuoTHyeckoe BocIMTaAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKIaHCKON UACHTUYHOCTH, YBAXKEHHS K MPOIILJIOMY U
HACTOSIIIIEMY POCCHUHCKOW MAaTeMAaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSM POCCUUCKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTruX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHUICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEJIbHOCTBIO YUEHOIO; OCO3HAHHWEM JINYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTHYeCKOe BOCIUTAHME:

ACTETUYECKMM  OTHOLIEHWEM K MUY, BKIIOUYas OCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYX JACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TIPUMEHSITh MaTeMaTHYEeCKHWE 3HaHWUA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usmdeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIOPTHUBHO-030POBUTEIHHON
JIEATEIIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM I[EHHOCTH TPYIOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHoHaTBEHON NEeITETbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMy OOpa3OBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHUX 3a/1a4 MAaTEMATHIECKON HAITPABICHHOCTH.

IKO0JIOTrHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
HSKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONM U COIMAIBHOW CpeAbl, OCO3HAHUEM
M100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMell Ha  MPUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUU ISl pelIeHHs 3ajad B 00JacTU OKPY’KaloLIeil cpebl, MIaHUpOBaHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpe/ibl.

LeHHOCTH HAYYHOT0 MO3HAHHUA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYECKOW HayKu Kak cepsl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUMY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTEMaTUYECKON KyJIbTYPOU KaK CpPEACTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH IIPOEKTHYIO U UCCIIENOBATEIIBCKYIO JEATEIIBHOCTh HHAUBUIYAIbHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCSl ~ OBNAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yNsMmUGHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npuMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBIATH M XapaKTepU30BaTh CYLIECCTBEHHbIC MPU3HAKUA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs TMOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHNUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX; IpeniaraTb KPUTEPUU JJISl BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITETILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTPAWBATh ApPTYMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBHA:

® UCMOJb30BATh  BONPOCHl  KAaK  HCCIEAOBAaTENbCKUH  WMHCTPYMEHT  IO3HAHUS;
(dopMyIMpOBaTH BOMPOCH], (PUKCHUPYIOIIME MPOTHUBOpEUHE, MPpOodIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3UILHUIO,
MHEHHE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA AOKCIHEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOT0 OOBeKTa, SBICHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMU, IBICHUSIMHU, POLIECCAMU;

® CaMOCTOATENIbHO  (opMynupoBaTh O00OOIIEHHMS H  BBIBOJABI IO  pe3ylbTaTam
NPOBEANEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH Ae(DUIIUTHI UHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX JUISI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaThb HMH(QOpPMALMIO, NPEACTaBIATh €€ B  Ppa3iIu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms
COYUATILHBIX HABLIKOB 00YYAIOUUXCAL.
Oo0wmenne:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTY4EHHBIH Pe3yJIbTar;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMON TeMbI, TPOOIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATb NACHU, HALICJIICHHBIC HA IOUCK PCUHICHUA,; COINOCTABJIATH
CBOM CYXXICHHA C CYKACHUSAMU APYIrUX YYaCTHUKOB AHaJIora, O6HaPY)I(HBaTI) pasiniuc
U CXOJICTBO TO3UIMI; B KOPpPEeKTHOH ¢(opme (opMmynnpoBaTh pa3HOINIACHs, CBOU
BO3PaXKEHHUS;

NPECTaBIIATh PEe3yJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh U UCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUAYAIbHOM paboThI pH
pelieHun yueOHbIX 3a/1ay; TPUHUMATh 11eJIb COBMECTHOU JeSATEIbHOCTH, IIJIAHUPOBATh
OpTaHM3aIMI0 COBMECTHOW paboThl, pachpelneisTh BUIbl pabOT, JOTOBapUBATHCA,
o0cykaTh MpoIlecc U Pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOICH;
y4acTBOBATh B TPYMIOBBIX opMax paboThl (00Cyx aeHUS, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U UHBIE); BBIMOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS
C IPYTUMHU YJIeHAMU KOMAaH/IbI;, OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmviCio8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM PEIICHUS 3a/1a4M, BBIOMPATh CIIOCO0 pelIeHUs ¢ YUYETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM MHQOpMAIIHH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMU TI03HABATENHFHOW pEQICKCUU KaK OCO3HAHUS COBEPIIACMBIX
JNEHCTBUM ¥ MBICTUTEIBHBIX TIPOIIECCOB, HX PE3yJbTaTOB; BIAAETh CIIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa pPELIeHUS MaTeMaTH4ecKOi
3a/1a4i;

® [peABUAETH TPYJIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPH PELICHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUAM, OOBSCHATH HPUUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KUIACC

OrniepupoBaTh NOHIATHSAMU: TOYKA, MPSIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUUA T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MNOHATHUSMU: TAPAUIETBHOCTh M NEPIEHIAUKYIAPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloiI0kKEeHNE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPAaHHOTO yria, pedpo
JIBYTPAHHOIO yTjia; TMHEHHBINA yroJ ABYTPaHHOTO YIJIa; FpaaycHas Mepa JBYTpaHHOTO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIbIA W HEBBIMYKIbI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBath OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MMpamMuja; MpU3Ma, MPSIMOYTOJIbHBIN
napanjenenunen, kyo).

KnaccudunupoBaT MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA IS KiIacCU(UKALUU
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TPABUJIbHBIE MHOTOTPAHHUKH; TpPSIMbIE U
HAKJIOHHBIE IPU3MBI, TapajlIeIeIUIE/Ibl).

OnepupoBaTh NOHATHSAMU: CEKYLIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSICHITH PUHIIMUITBI TTOCTPOSHUS CEUEHUH, UCTIONB3YsI METOJI CIIEIOB.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

PemaTh 3aaun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 11O 00pa3iiaM Wik allfOpUTMam,
MPUMEHSST U3BECTHBIE AaHAIMTHUYECKHUE METOAbl MPHU PEIICHUHM CTaHAAPTHBIX MaTEMaTHYECKHUX
3a/1ay Ha BBIYMUCIICHUE PACCTOSIHUN MEXTY ABYMS TOYKAMH, OT TOYKH JO MPSMOM, OT TOUYKH JO
MJIOCKOCTH, MEXK/Ty CKPEIIHBAIOIIAMHUCS TTPSIMBIMH.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIIMYUH 110 00pa3iiaM Hiu allfOpUTMam,
MPUMEHSS U3BECTHBIE AaHAIUTHUYECKHUE METOAbl MPU PEIICHUHU CTaHAAPTHBIX MaTEMaTUYECKHX
3a/lad Ha BBIUYMCJICHUE YIJIOB MEXKIY CKPEUIMBAIOIIMMUCS TPSAMBIMUA, MEXIy TpPSIMOH U
IJIOCKOCTBIO, MEXKY MJIOCKOCTSIMH, IBYIPaHHBIX YTJIOB.

Brrancnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIPU3Ma, MHpaMua) ¢
MpUMEHEHHEM (OPMYIT; BBIYUCIATH COOTHOIICHHSI MEX/Iy ILIOMIAISIMHU MOBEPXHOCTEH, 00bEMaMu
MO00HBIX MHOTOTPAHHUKOB.

OnepupoBaTb MNOHATUSIMU: CHUMMETpPUS B IPOCTPAHCTBE; IIEHTP, OChb U IIOCKOCTH
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.



W3Bnekatp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
FEOMETPHUECKUX PUTYpaX, MPEACTABICHHYIO Ha YEPTEkKaX U PUCYHKAX.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBIE CPEICTBA M DIIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a1a4.

[lpuBoUTH TPUMEpPH MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsSTh TIOMyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh PEallbHBIC CHUTYaIllud U
NPUMEHSTh M3yYCHHBIC TIOHATHS B  MPOLECCE TMOWCKAa PEIICHUS  MaTeMaTHYeCKU
cOpMyYJIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3aa9H, CBI3aHHBIC C HAXOXJICHHEM I€OMETPHYSCKHIX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHATHIMHU: [AJIHHIPUYECKAst TOBEPXHOCTh, 00Pa3yIOINe IMITHHIPUICCKOH
MOBEPXHOCTH; HWIMHJP; KOHWYECKas MOBEPXHOCTh, 00pa3ylolIre KOHWYECKOH MOBEPXHOCTH,
KOHYC; c(hepuueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa U map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJ BpallleHUs.

KnaccudumupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOI CETMEHT, OCHOBAHHE CETMEHTAa, BBICOTA CEIMEHTa;
IIapOBOH CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Brerancnare 00bEMBI M TUTOIAAM TTOBEPXHOCTEH TeJ BpAIIEHUs, TEOMETPUIECKUX TN C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHATUAMHU: MHOTOIPaHHUK, BIUCAHHBIA B cdepy M ONHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK HJIM TEJIO BpPaIEHUs.

BBI4ucIaTh COOTHOIICHUS] MEXK Ty TIIOMIAIIMH ITOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh n3ydaemble GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BoINOAHATE (BBIHOCHBIE) MJIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHMsI TEJ BpALCHHUSI.

W3BnekaTh, HHTEPIIPETUPOBATH M MPEOOPA30BBIBATE WH(POPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BEIIOTHATE TEHCTBHS CIIOKEHUSI BEKTOPOB, BEIYNTAHHS BEKTOPOB U YMHOXECHHS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00JIa/1al0T.

[TpuMeHSATH MpaBUIIO apajieNenunea.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MeEXKIy BEKTOpaMH, CKaIIPHOE
MPOU3BeIeHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

HaxoanuTe cymMMy BEKTOPOB U NMPOU3BEICHHE BEKTOPA Ha YMCIIO, YTOJI MEXy BEKTOPaMH,
CKaJIIpHOE TIPOU3BEICHUE, PACKIIAIBIBATh BEKTOP IO ABYM HEKOJTMHEAPHBIM BEKTOPAM.



3amaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[TpumensTh reoMerpuueckue (akThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIOJIATAIOIINX HECKOJBKO IIIaroB PEIICHHsS, €CIU YCIIOBUS MPUMEHEHHS 3aJaHbl B SBHOU
dbopme.

Pemrate mpocreiiie reoMeTprHUeCKUe 3a]a4i Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOA.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHUNW W HAXOXJICHUE
TCOMETPUYCCKUX BEIIMYHMH 1O 00pa3liaM WM aJIFOPUTMaM, TPUMEHSISI U3BECTHBIC METOJbI MPH
pELICHUH CTaHJAPTHBIX MATEMaTHYECKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3aa4.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYEHHBIC 3HAHUS Ha MPAKTHUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUd U
NPUMCHSTh M3yYCHHBIC TIOHATHUS B  MPOILECCE TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
cOpMYJIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh pPEATbHBIC CHTYyallMd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniath NPakTHICCKUE 3a1a9H, CBI3aHHBIC C HAXO0XJICHHEM IeOMETPHYSCKHUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KoanuecTBo 4acoB

ITPOTPAMME

Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n MPOrpamMmblI Bcero o0pa3oBaTeIbHBIE PecypChl
padoThI padoThI
1 BBeneHue B CTepeOMETPHIO 10 https://m.edsoo.ru/C503R7VIP
[IpsiMble U TIOCKOCTH B ITPOCTPAHCTBE.
2 [MTapanaensHOCTh MPAMBIX U 12 1 https://m.edsoo.ru/WT7NSO14T
IJIOCKOCTEMN
1T
3 P HeHHHIfyMpHOCTL HPAMBIX 1 12 https://m.edsoo.ru/V611APUCD
IUTOCKOCTEH
VY1l MEKIY IPSIMBIMU U TIOCKOCTSIMU 10 1 https://m.edsoo.ru/R38METBTQ
MHOrorpaHHHKH 11 1 https://m.edsoo.ru/XPW9U5FB2
OOBEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
I1 :
7 OBTOPEHHE: CEHCHITL, pACCTOAIL 1 4 1 https://m.edso0.ru/L IAAMHO3D
YIJIBI
OBHIEE KOJIMYECTBO YACOB I10 68 5 0



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeEM duekTpoHHbIe (LM (POBbLIE)
Ne i/t Konrposbusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
2 OO0BEMBI Ten 5 1 https://m.edsoo.ru/BOYORVIYC9
B
3 CICTOPEI 1 KOOPANHATEL B 10 1 https://m.edsoo.ru/ANCLAGOMF
MIPOCTPAHCTBE
I1 600
4 OBTOPCIIHE, ODOBIEHIE, 7 1 https://m.eds00.ru/DORV3P725
CUCTeMaTH3alMsl 3HAaHHUHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIEMOro .
00pa30oBaTeJILHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIEICTBHS U3 HUX NIPU PEHICHUU
' reOMETPUUECKUX 3a]a4
23 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCTh U HEPHEHAUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
. KnaccugunupoBars B3anMHOE PacIioyioKEHUE MPSMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh HOHATHAMM: ABYT'PaHHBIH yrojl, IpaHy IBYTPaHHOTO yIia,
7.5 peOpo IBYTpaHHOTO yrIjla, JHMHEHHBIH Yrod JBYTPaHHOTO YIUIa,
rpajaycHas Mepa JBYI'paHHOI'O yria
OnepupoBaTb MOHATHSAMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBIH
7.6 MHOTOTPaHHHK, JJIEMEHTHI MHOTOTpaHHHKA, TIPaBUJIBHBIH
MHOT'OI'PaHHHUK
27 Pacrio3HaBaTh OCHOBHBIE BHBI MHOTOIPAaHHHKOB (TIpamMuIa, pU3Ma,
' IpSMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
- kinaccuukanuy  (BBIMTYKJIbIE H  HEBBITYKJIbIE  MHOTOTPAaHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TpSIMbIE UM HAKIOHHbBIE IPHU3MBI,
napaIeIICIUIIe IbI)
- g OnepupoBaTh  TMOHATHSMHU:  CEKymas  IUIOCKOCTh,  CEUCHHE
' MHOT'OI'PaHHHKOB
210 OOBACHATH TNPHUHLUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPaHHUKOB,
' UCTIONB3YSI METO/I CIIEJIOB
CTpouTh CEYCHHsT MHOTOTPAaHHHKOB METOJIOM CJIEJIOB, BBINIOJHATh
7.11 (BBIHOCHBIE) TUIOCKME 4YEpTEeXKHM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI CBepxy, COOKY, CHU3Y




7.12

Pemiate 3a1a41 Ha HAXOXKICHHUC r’COMCTPUICCKUX BCIIMYHH 10 06pa3uaM
WX aJIrOPpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYCCKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOUKaMH, OT TOUKHU OO HpﬂMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMU

7.13

Pemiats 3a1a41 Ha HAXO0XKXICHHUEC r’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
peICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BbIYUCIICHUC YTIJIOB
MCXKAY CKPCIIUBAOIHUMUCA ITPAMBIMU, MEXIY pr[MOﬁ U IIJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

Berancnsate 00bEMBI W IUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnuMpamuga) C HOpUMeHeHHeM  (GOpMyll,  BBIYUCIATH
COOTHOIIECHUS MEX/Ty TUIOMIAISIMH IIOBEPXHOCTEH, 00bEMaMU MOT00HBIX

MHOI'OI'PaHHHUKOB

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

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUH (PHUTYPBI

7.16

7.17

7.18

7.19

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMAIIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

[TpumeHsTH reoMeTpudeckre (GakThl A1 PELICHUs CTEPEOMETPUIECKUX
3ajad, MPEANOJIAralolINX HECKOJIbKO IIAroB PEIIEHUs, €CIH YCIOBHS
NpUMEHEeHUs 3aJ]aHbl B IBHOH (popme

[TpuMeHATh TpOCTEMIINE MPOTrPAMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CHUCTEMBl MpPH PEIIEHUH CTEePEOMETPUUYECKUX
3aja4

[TpuBOIMTE IPUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B PUPOJE U

KN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATh TMOJy4YEHHBbIE 3HAHUA HA NPAKTUKE: AHAIU3UPOBATH
pealbHbBle CUTyallud M INPUMEHATh HU3YYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEelIEHUsT MaTeMaTH4ecKH CQHOpPMYJIUPOBAHHON MpPOOIEMBI,
MOJICJINPOBATh peabHbIE CUTYallMH Ha SA3BIKE T€OMETPHUU, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENH C HUCIIOIb30BAHUEM I€OMETPUUECKUX MOHATUN U
TeopeM, armnapara aireOpbl, pelarb NpaKTHUECKUE 3aauu, CBI3aHHbIE

C HAXOXXACHUEM I'€COMCTPHUICCKUX BECJIIMYUH

11 KUIIACC




Kon

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI

MPOBePSIEMOT0 .
o0pa3oBaTeJIbHOM NMPOrPaMMbl CpeIHero o0ero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OmnepupoBatb HOHSATHSIMHU: WJIMHAPUYECKas IIOBEPXHOCTH,
6.1 o0pasyronye NWIHHIPUIECKON TMOBEPXHOCTH, MWIHHIDP, KOHHYECKAs
' MOBEPXHOCTh, O00pa3ylolIMe KOHUYECKOM TMOBEPXHOCTH, KOHYC,
cdepuveckas IOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJ BPALICHHS
6.4 KnaccudunupoBars B3aUMHOE pacIoiioKeHUE Cephl U MIIOCKOCTH
OmnepupoBaTh MOHSATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOI, OCHOBaHUE IIAPOBOTO CIIOSI, BBICOTA
[IAPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Boeraucnare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
' TE€OMETPHUCCKUX TEJI C MPUMEHEHUEM (HOpMYIT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHMCAaHHBIM B cdepy H
6.7 OIMCaHHBIN OKOJNIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHHUK WU
TEJIO BpallleHHs
6.8 BBIMUCIATE COOTHOMICHHUS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MO0OHBIX TeT
69 N300pakaTh nzydaemble GUIYpBl OT PyKU U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BBIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUryp: BUJI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHHUS Tel
BpaIICHHS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH WHGOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha
gepTeKax U pUCYHKax
[TpumensTh reomeTpraeckue (GpakThl 1T pEeNIeHUS CTEPEOMETPUIECKIX
6.12 3aja4, MPEeAnoaraloluiX HECKOJbKO IAroB peIIeHUs, eCIU yCIOBUs
IPUMEHEHMS 3aJJaHbl B ABHOH (popme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonaaTs I[QI‘/JICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa HA 4YUCIIO, O6’b$ICH$ITB, KakKMMH CBOMCTBAMH OHH

o0JIaaroT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICnuIeaa npu CJI0XKECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: NCKAPTOBbBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBEHCTBO BEKTOPOB, KOOPAUHATEI BEKTOPA,
Yroia MEXKAY BCKTOpPpAMH, CKaJIpHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BCKTOPLI

6.17

Haxomuts cyMMy BEKTOPOB M MPOM3BEICHUE BEKTOpPA Ha YUCIO, YToJl
MEXJ1y BEKTOpaMH, CKaJSIPHOE NPOU3BEICHHE, PACKIIAIbIBATE BEKTOP

10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemarsn HpOCTGfII.HPIC TCOMCTPHUUCCKUEC 3ala4Yd Ha IIPUMCHCHHC

BCKTOPHO-KOOPAUMHATHOI'O MCTOJ1a

Pemarsn 3aJa4yyd Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOIIICHUH U
HaXO0XKXIACHHUC T'COMCTPUICCKUX BCJIUYUH I10 06pa3uaM WK aJITOPpUTMaM,
IIPpUMCHAA HN3BCCTHBIC MCETO/bI npu PCIICHHUN CTaHAAPTHBIX

MaAaTCMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMeHATH TpOCTEHIINE IPOTrPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
’KU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH TOJNIy4eHHBIE 3HAHWA Ha [PAKTUKE: aHAJIU3UPOBATh
peanbHble CUTyallUd W NPHUMEHSATh U3YyYECHHBIC MOHATHS B IpOLEcce
MOMCKA pEUIeHHUs MaTeMaTHYecKd Cc(OpMyJIUpOBaHHON MPOOIEMBI,
MOJIEJINPOBATh PEAIbHBIE CUTYAl[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM T'€OMETPUUYECKUX MTOHATUN U
TeopeM, arfrnapara anredpsbl, pemarh NpakTHYeCKUe 3a/1a4uM, CBsI3aHHbIE

C HAXOXKACHHUEM I'COMCTPUYICCKUX BCIIMUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

7.1

1.2

['eomerpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00 aKCMOMATUYECKOM TIOCTPOCHHU  CTEPEOMETPHH:  AKCHOMBI

CTEPCOMETPHHU U CIICACTBUA U3 HUX

B3aumHoe pacmonokeHuWE TpSIMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
IapajuleJIbHble W CKpeuuBaromuecs mnpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapaiielbHble NpSIMbIE B TMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, MAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YTOoJl MEXIy NpsIMBIMH B TPOCTPAHCTBE.
[TapannenpHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miockocted. [Ipocreiiirie mpocTpaHCcTBeHHbIE (GUTYpPHI  Ha

IUIOCKOCTHU: TETPadIp, KyO, napajuieenure], HOCTPOSHHE CEYCHU

7.3

[lepneHMKyIApHOCTh HPSAMOM M IUIOCKOCTH: IEPIEHIUKYJSIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IapalUIeIbHbIE W IEPIEHAUKYISAPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYJISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeMa O IpsMOM
MEPIEHIUKYISAPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJI MEXKIY IPSAMOU U
IJIOCKOCTBIO,  JIBYTPaHHBIM  YroJI, JIMHEWHBIA Yrojl JBYIPAHHOIO  yrJja.
IlepnieHAUKyIsAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE
OT NPAMOH J10 TUIOCKOCTH, MPOEKIUs PUTyphI HA IIIOCKOCTh. [lepneHIuKyIsipHOCTb
IIJIOCKOCTEN: NMPU3HAK NEPIEHAUKYJIAPHOCTH IBYX ILIOCKOCTEH. Teopema o TpEX

MepIEHIUKYIsIpax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIPDAHHHMKA, BBIITYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs TPU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienume] U ero coucrea. Ilupamupa: N-yronpHas nupamMuna, TpaHd U
OCHOBaHUE MUpaMU/Ibl, 00KOBas U MOJHAs TOBEPXHOCTh MUPAMUJIbI, IPABUIIbHAS U
yceuéHHas NupaMujaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE
MHOT'OIPAaHHUKHU: MOHATUE NMPABWIBHOIO MHOIOIPAHHHUKA, IPABWIbHAS IpU3Ma U

IIpaBUJIbHAs MHUpaMUJa, INPAaBWIbHAs TPEyrojibHas MUPAMUAA U IIPaBUIIbHBIN




teTpa’sp, KyO. IIpencraBieHue O NpPaBUIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKadAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CumMerpusi B TIPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, MPSMOI,

7.5 IUIOCKOCTH.  ODJIEMEHThl CUMMETPUM B INUpaMMJIaX, Iapajulelenuneaax,
MIPaBUJIbHBIX MHOTOTPAaHHUKAX
Boruncnenue 3meMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH W TIOJNHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
7.6 OCHOBaHMH, TeopeMa 0 60KOBOM MOBEPXHOCTH MPsMOii 1Tpu3Mbl. [Lmomiaas 60koBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IIPABWIBHOM NHUpPaMHUJIbl, TEOPEMa O ILIOIIAIA
yceuénHoii nupamubl. [Toastie 06 06bpéme. OOBEM MUPaMUIBI, TPU3MBI
27 [lomobubie Tena B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOLIAASIMU
' MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
6 ['eomeTpus
Hunmuaapudeckass MOBEPXHOCTh, OOpa3yroliye MWIMHAPUIECKON TOBEPXHOCTH,
6.1 OCh UWIMHAPUYECKOM moBepxHOCTH. LlunuHap: ocHoBaHuss U OoKoBas
MOBEPXHOCTh, 00pa3yroIas u 0Ch, IUIOMIA (b OOKOBOH U MOJHON OBEPXHOCTH
Konnueckass moBepXHOCTb, 0Opa3yrolMe KOHHYECKOH TIOBEPXHOCTH, OCh U
6.2 BepIlIMHA KOHMYECKON oBepXHOCTH. KoHycC: ocHOBaHME U BepilMHa, 00pa3yromias
' U OCh, IUIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolIre U BbICOTa, OCHOBAHUS U OOKOBas IOBEPXHOCTb
Cdepa n map: ueHTp, paauyc, IuamMeTp, IIOLaAb MOBEPXHOCTH cdepbl. BzanmHoe
6.3 pacrosio’keHre chepbl U MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, MIoaib
cdepsl
6.4 N3o06paxeHue Ten BpallleH!s Ha IUIOCKOCTH. Pa3BépTka nuIuMHApa U KOHyca
6.5 KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN
' okoJto chepsl, cepa, BMCaHHAS B MHOTOTPAHHHK, FJIH TEJIO0 BPAIEHUS
[Tonsitue 06 0O6bEMe. OcHOBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 OpSMOYTOJIBHOTO Mapajuieienunena u ciueactsus u3 He€. OOBEM LMIMHApA,
KoHyca. O0BEM 1mapa u mionaas chepsl
6.7 [lonoOuele Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXKIY  IUIOMIAISMU
- MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEJ
6.8 Ceuenus nunuHapa (mapajieNbHO U NEPHEHAMKYJSPHO OCH), CEUEHHUS KOHyca
' (mapaynenbHOE OCHOBAHUIO M MPOXOASILEE YepPE3 BEPILINHY ), CEUECHUS 11apa




6.9

6.10

BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4Kciio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaMm. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBSI3aHHBIX €

MMPUMCHCHHUECM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMH

[IpsimoyronbHasi cucteMa KOOpPAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreliiue 3agauM B KOOpAMHATaX. YTOJN MeXIy BekTopamu. CKalasipHOE
MPOU3BE/ICHNE BEKTOPOB. BhIuncieHue yrioB Mexay NpsIMbIMH U TUIOCKOCTSIMH.

KoopannaTHO-BEKTOPHBIN METOJ IIPU PELLIEHUH I'€OMETPUUECKUX 3a/1a4




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI NPOrPaMMbl CpeIHEro
0011ero oopa3oBaHus

Bnanenue meromaMu 0Ka3aTenbCcTB, alrOPUTMAMU pEILEHUs 3ajad;
yMmeHue (GpopMylupoBaTh U ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcuoMa, Teopema, CIJIeJCTBUE, CBOWCTBO, MPHU3HAK, J10KA3aTeJbCTBO,
paBHOCWIBHBIE  (OPMYJIHMPOBKH;,  NPUMEHITH  HMX;  YMCHHE
¢dopmynrpoBaTh 00paTHOE U TMPOTHUBOMOJIOXKHOE YTBEP)KICHHUE,
MPUBOJUTL MPUMEPHl W KOHTPHOPUMEPHI, HCIIOJIB30BATH METOJ
MaTeMaTH4eCKOM MHIYKINHU; IPOBOIUTH JI0Ka3aTeIbHbIE PACCYKACHUS
IpU pPELIEHUH 3aJa4y, OLEHUBAaTh JIOTUYECKYIO IPaBHIBHOCTb
paccyXJIeHMH; yMEHHE OIEepUpOBATh IMOHATUAMU: MHOXECTBO,
MIOJIMHO’KECTBO, ONEpalMi HaJ MHOXKECTBaAaMH; YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  anmapar Juisl OIMCAaHUS  PEabHBIX
MIPOLIECCOB U SIBJICHUM W MPU PEUIeHUH 33]a4, B TOM YUCIE U3 APYTUX
y4eOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUIMHU: Tpad), CBSI3HBIN
rpad, AepeBo, LHMKI, Ipad Ha IJIOCKOCTH; YMEHME 3a/JaBaTh U
OTNMCHIBATh Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBath MOHATHUSAMHU: HATypadbHOE YHCIIO, IIEJI0E YHUCIIO,
CTETICHB C IISJIBIM TTOKa3aTesieM, KOpEHb HaTypaIbHON CTEIIEHH, CTCTICHb
C paluoHaJIbHBIM TIOKa3aTelleM, CTeNeHb C JICHCTBUTEIbHBIM
mokaszaTeneM, JiorapuM dHciIa, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBFHOTO YHCIIA, OCTATOK MO MOJYJO, PAllMOHAIBHOE YHUCIIO,
HppALMOHAIBHOE  YHUCJIO, MHOXECTBAa  HATYpPaJIbHBIX,  IEJBIX,
palMOHaNbHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaTh
IpHU3HAKHU JCIUMOCTH, HauMEHbIITNN 06H1Hﬁ JCJIINTCIIb 1 HAUMCHBIIICC
o01iee KpaTHOE, aNropuT™M EBKIHMAA Mpu pereHnn 3aa4d; 3HaKOMCTBO
C Ppa3iIvuYHbBIMU TIO3MIUOHHBIMHM CHCTEMaMHU CYHHCIICHHA, YMCHUC
BBIIIOJIHSITH BBIYHMCIICHHUE 3HAYCHUU U Hp606p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTENEeHsMH U JorapudpmMamu, mpeoOpazoBaHus APOOHO-PAITMOHATBHBIX

BLIpa)KCHHﬁ; YMCHHUC ONICPUPOBATH MOHATHAMM: IMOCICAOBATCIBHOCTD,




apudmernueckass ~ TPOTpPEcCHsi,  TeOMETpPHUYECKas  Mporpeccus,
OecKkOHEYHO yObIBalolasi TeOMETpUYECKasi MpPOrpeccusi; yMeHHe
3a/aBaTh  IIOCJIEJJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  GOpMyJ;  yMEHHE  ONEpPUpPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUJIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4yucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuieckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTh
MIPOU3BOJIUTH apumMeTnyeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
NPUBOAUTH  TPUMEPHl  HUCIMOJIB30BAHUA  KOMIUIEKCHBIX  YHCE,
ONEpUPOBATh MOHATUAMM: Matpuma 2x2 u 3%3, onpeaenuTeb

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH MOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTEMbI;, YMCHHC OICPHUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MU CHUCTEM; YMCHHC PpCIIATb YPaBHCHU,
HCPABCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HCPABCHCTBA MW CHCTEMbI C TIIapaMETpOM; IMPUMCHATH
YpPaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JJJIS PCHICHUSA MAaTEMATUYCCKHUX

3ala4v U 3a1a4 U3 pa3JInYHbIX oOacreit HAayKHN U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIMH,
MEePUOJUYHOCTh (PYHKIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GbyHKIMH, SKCTpeMyM (QYHKIMU, HauOoIblIee 1 HAaUMEHbIIIee 3HaUeHUs
(GyHKIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAas (QYyHKIHS, aCHUMITOTHI
rpadpuka (yHKIUM, TepBas © BTOpas MPOU3BOAHASA (DYHKIHH,
TEOMETPUUYECKUIN M (PU3HUECKHUI CMBICT TTPOU3BOHOM, IIEpBOOOpa3Has,
OTpeNIeNIEHHBIA MHTErpajl; YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka
(yHKIMU; YMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, TPOU3BEIEHUS,
YaCTHOTO U KOMIIO3UIIUHN (PYHKLUH, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K rpaduky QyHKIUU; YMEHUE HAXOJUTh MPOU3BOIHBIE 3JIE€MEHTAPHBIX
(GYyHKIMHA; YMEHHE HCHOJIb30BaTh IMPOU3BOAHYIO IS HCCIIEIOBAHUS
(GbyHKIMH, HAaXOAUTh HAMOOJIbLINE U HAUMEHBIINE 3HAUEeHUs (PYHKIIMIA;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM armapara
MaTeMaTHYeCKOr0 aHaIN3a; IPUMEHSTh IPOU3BOIHYIO ISl HAXOXKACHUS

HaWJIydlIero pCuiCHUA B MPUKIAIHBIX, B TOM YHUCIC COLHUAIBHO-




SKOHOMHYECKUX U PUINYECKUX 3a]]a9ax; HAXOJUTh IJIOMAIN U 00bEMBI
(ury ¢ moMoIIp0 UHTETpalia; MPUBOAUTH MPUMEPHI MATEMAaTUUECKOTO

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MNOHATHAMH: Tpapuk (yHKOHH, oOpaTHas
GbyHKIMS, KOMITO3UIMS QYHKUUH, TUHEHHAsS QYHKIUS, KBaapaTHYHAs
GbyHKUMA,  pauMoHaNIbHAs  (QYHKUUS,  CTENEHHas  (YHKUuS,
TPUTOHOMETpHUYecKue (yHKINUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTeNnbHass W Jorapupmuueckas (QyHKIUH, yMEHUE
CTPOUTH IpadMKH M3YYEHHBIX (YHKIHI, BBIIOJIHATH MPE0Opa30OBaHUS
rpaduKoB (GYHKIUH, UCTIONB30BaTh TPAPUKH ISl H3yUSHHS MTPOIIECCOB
Y 3aBUCHMOCTEH, IPU PEIICHNH 33134 U3 APYTHX YYEOHBIX MPEIMETOB
W 33724 U3 peajbHOM JKU3HHW; BBIpAXKaTh (HOpMyJaMH 3aBHCHMOCTH
MEKIy BeIMYMHAMH; UCIIOJIb30BATh CBOMCTBA U TpaduKu PYHKIIUHI JUTs
peleHus ypaBHEeHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpPAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUI,

HCEPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLIEHTHI, JOJIH U YaCTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]1a4i U3 00J1aCTH yIIPaBJICHUS TUYHBIMU U CEMEIHBIMU
(uHaHCaMH); COCTABIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA M MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, HUCCIIEOBATh MOJIyYEHHOE PEIICHUE U
OLIEHUBATh MPABJONOA00HOCTh PE3yNbTAaTOB; YMEHHE MOJEIUPOBATH
peanbHble CUTyalluy HA S3bIKE MATEMATHKH; COCTABIISTH BBIPAXKECHUS,
YPAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATD MOJTYyYEHHBIH pe3yabTarT

YMeHue onepupoBaTh IOHATHSIMHU: CpeqHee apu(pMeTHYecKoe,
Me/raHa, HauboJiplllee M HauMEHbIIee 3HAYeHUS, pa3Max, AUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO HabOpa; yMEHHE MH3BJIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIMIO, TPEACTABICHHYIO B TabiuIax, Ha
auarpammax, rpaukax, OTpaxxarolyto CBOMCTBA pealbHbIX MPOILIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIUI U
auarpamMm; HCCICA0OBAaTb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C
NpPUMEHEHHEM TpaUyecKuX METOJOB W 3JEKTPOHHBIX CPEJCTB;
rpadM4ecKd HCCIIEOBAaTh COBMECTHBIE HAOIIOAEHUS C IOMOILBIO

JyarpaMM pacCEeUBaHMs U JIMHEMHOU perpeccun
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YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIYy4ailHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HUCIOJBb30BaHUEM TpapHUUECKUX METOJIOB; MPUMEHSTH
(bopMyJbl CIOXKEHUS U YMHOKEHHsI BEPOSTHOCTEH, (popMyily MOITHON
BEepOSATHOCTH, ¢opMyiny bepHymm, KkKoMOWHATOpHBIE (aKTHI U
(GopMyJbl; OLIEHMBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMEHHE
ONEpUPOBATh IOHATHUAMM: Ciy4dalHas BEJIMYMHA, paCIPEACICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIly4yailHOH BeNMWYUHBI, (YHKIUU paclpenesieHuss |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIleHus 3a/1a4; 3HAKOMCTBO C INOHSATUSMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HCCIIEOBAHUN; YyMEHHE
NPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIIMX YHCENl B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpPOBaTh
MOHATUSIMM: COYETaHHWE, IIEPECTAHOBKA, YUCIO COYETaHUH, YHUCIIO
NepecTaHoBOK; OmHOM HbIOTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXICHUs Ul pellieHHs 3a7ay; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISITh BEPOATHOCTHYIO MOJENb U

UHTEPIPETUPOBATh NOJYUYECHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IpsiMas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yTIJa, IUIOCKUHA Yrod,
JBYTPaHHBIA YTroj, TPEXTPaHHBIN YIoj, CKpEIIMBAIOIIMECs HpsSMBbIE,
NapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD IPSAMBIX M IJIOCKOCTEH, yrou
MEXy NPSMBIMH, YTOJI MEXIY NPSAMOM U IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSTHUE MEXIY
MPSIMBIMHU, PAcCTOSHUE MEXKIY IUIOCKOCTSIMHM; YMEHHME HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3yuyeHHbIe (DaKThl U TEOpEeMbl IUIAHHUMETPHH;
YMEHHUE OLEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Nn

YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUTYpbl, 00bEM PUTYPHI,
MHOTOTpaHHUK, TPaBUJIbHBII MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,
KyO, mapajiesnenunesn, npu3Ma, nupamuaa, Gurypa m HOBEPXHOCTh
BpallleH!s], LWIMHIP, KOHYC, ap, cdepa, miomans chepsl, MIomanb

MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYCa, IMIUHApa, 00bEM Kyoa,
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MPSIMOYTOJILHOTO MapasulelieNuIeia, TupaMuibl, TPU3MBbI, LHJIAH]IPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIWIMH]PA,
MapajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYECHHUE Iapa, IIOCKOCTD,
Kacaromasicss ceppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUs, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTh CBOHCTBA T'E€OMETPUYECKUX QUTYP,
CaMOCTOSITENIbHO (OPMYJIUPOBATH OINpEAENeHUsI H3ydaeMbIX (uryp,
BBIIBUTAaTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'E€OMETPUUECKUX
¢uryp, OOOCHOBBIBaTH WU OINPOBEpPrarb HX; yMEHHUE MPOBOIUTH
kinaccuukanuioo (GUryp TO pa3MYHBIM PU3HAKAM, BBIOIHATH

HeO6XO,I[I/IMBIC JAOITIOJITHUTCIIBHBIC IIOCTPOCHHA

YMeHue omepupoBaTh MOHATHSAMH: IBH)KCHHE B MPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIC (PUTYPHI, B TOM YUCIIE B TIPHPOJIC,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh 'EOMETPUICCKHE OTHOIICHUS
MPU PEHICHUM 3aJ1a4; HAXOJIUTh N€OMETPHYCCKHE BEITUYMHBI (IJTHMHA,
yroJ, MIolmaAb, O0bEM) MPHU PEUICHUU 3aJad M3 IPYTHX Y4eOHBIX
MIPEIMETOB U M3 PEATBbHOM KU3HH, YMEHHE BBIYUCIIATH TEOMETPUICCKUE
BEITMYMHBI (JJTMHA, YTOJ, IJIOMaAb, 00bEM, IUIOMIAlb MOBEPXHOCTH),
WCTIONIE3YsT M3y4YeHHBIE (DOPMYIIBI U METOMIBI, B TOM YHCIIC: IDIOIIAh
MOBEPXHOCTU MUPAMHUIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMAaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalyieNienuIiesia, MUPaMHUIbl, TPU3MBI,
WIMHIpPA, KOHYyCa, IIapa; yMEHHE HaXOAWUTh OTHOIIEHHE OOBEMOB

o1I00HBIX GUryp
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YMeHue onepupoBaTh  IOHATHUSAMM: NIPSIMOYIOJbHAs  CHCTEMa
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXIy BEKTOpaMH; yMEHHE  MCIOJIb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS T'€OMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB
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YMmenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOL IJIsI PCIICHHUA 3aJavu;
IIOHUMAaHHWEC 3HAYUMOCTH MAaTCMAaTUKKW B M3YUCHHUH IMPUPOIHBIX H

OOIIIECTBEHHBIX MPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh




MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHHE MPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCHUHUCKOM U MHUPOBOU

MaTeMaTHYECKOU HAyKU



INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Kon
1 Yucna u BBIYMCICHUSA
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
19 Pammonanbupie  uyncna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
r Apudmernueckuil KopeHb HaTypanbHOM creneHu. JledcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
v Crenenp ¢ wnenbiM mokaszareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHbIe U HATYpaJIbHBIC JOTapU(OMbI
JlelicTBUTENbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yrciaamu. [TpuGnxEHHbBIC BRIYHUCIICHNS, IPABUIIa OKPYTIICHUS, TPHUKUIKA U OI[CHKA
pe3yJbTaTa BEIYMCICHUN
1.8 ITpeoOpa3oBanue BoIpaKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPAaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IoTapuPMUIECKIE YPABHEHUS
2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 IToka3zaTenbHble U JOrapUPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHU M HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTesb MaTPULIbI
3 OyHKIUHN U TpapuKa




@ynkuus, crnocods! 3aganus (yHkimu. ['padux ¢yHkumu. BzaumHo oOparHbie

3 ¢bynkiuu. YérHele u HeuéTHbIe pyHkimu. [leproanueckue GyHKuun
OO6nacth ompeneneHUs] U MHOXECTBO 3HadeHWi GyHkuumu. Hynu QyHkumu.
39 [TpoMexyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYTKH MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl U1 MUHUMYMBbI (QyHkiuu. HaumGombliee U HavMeHbllee 3HAUYCHUE
(GYyHKINMU Ha TPOMEKYTKE
33 CrenenHast (QyHKIUS C HATypajdbHBIM W IEJNBIM TIOKa3aTeleM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHU
3.4 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U rpaQUKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKH
36 Toukm paspeiBa. AcumnToTsl TpadukoB (yHkmuid. CoiicTBa  (QyHKIHIA,
' HEMpPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUSI TOCIIEIOBATEILHOCTEH
3.8 Apudmernueckas u reoMmeTpuueckas nporpeccuu. opmyiia CI0XKHBIX TPOIIEHTOB
4 Havana matematuuyeckoro ananusa
4.1 [TpousBonnas ¢pyukiuu. [IponsBoaHbIE S71eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHne NpoM3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxaeHne HauboIbIlero 1 HAaMMEHBIIEro 3HaYeHUs (QYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTh U cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMBIe ¥ TUTOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKU
7.4 Tema v MOBEpXHOCTH BpaIeHUs
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

I'eometpus. 10 — 11 kmaccer: yue0. st 001eo6a3oBar. opranu3aiuii: 6a30BbIi 1
npodunbHeIA ypoaH /JI.C. ATtanacsH u np. . — M.: [IpocBemenue, 2019

I'eomerpus. Pabouas terpan. 10 knacc: mocodue mist yuamuxcs. - M.: [Ipocsemenue, 2014
I'eomerpus. Pabouas terpan. 11 knacc: mocobue mis yuamuxcs. - M.: [Ipocsemenue, 2014
METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

[Toypounsie pazpabotku no reometpun: 10 kiacc/ Coct .B.A. SIpoBenko. — M.: BAKO, 2007
[Toypounsie pa3pabotku o reomerpun: 11 xkmacce/ Coct .B.A. fAposenko. — M.: BAKO, 2009
KommiekT caMoCTOsTebHBIX U KOHTPOIBHBIX padoT it 10 u 11 kmaccoB

Tectol mo reomeTpuu 10

Tectol o reometpun 11

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
- http://edsoo.ru

- http://yaklass.ru

- http://resh.edu/ru

https://math-oge.sdamagia.ru/ JlemoBepcuu padot EI'D mo maTemaTuke

https://infourok.ru/

https://www.desmos.com/ I'padudeckuii KaabKyIsaTOp

HUHTCPAKTUBHAA TOCKaA, IIPOCKTOP


https://edsoo.ru/
http://yaklass.ru/
http://resh.edu/ru
https://math-oge.sdamgia.ru/
https://infourok.ru/
https://www.desmos.com/
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