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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeOHOoro kypca «l'eomerpusi» 0a30BOro ypoBHS IJis
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAaHAapTa CPEIHEro OOIIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUM, TMPEABABISIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUI0, W TPAJUIUNA POCCHIICKOr0 00pa3oBaHUS.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETECHIIUSIMH,
COCTaBJISIIOIIIMMH OCHOBY JIJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO M TO3HABATEILHOTO Pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp ydeOHOro Kypca TreOMETpHMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METANpEeAMETHBIX U
NPEIMETHBIX PE3YJbTaTOB OOYyYEHHS T€OMETPUU B HAIPABICHUH JIUYHOCTHOTO
pa3BuTHs OOydaromuxcs, ¢GopMupoBaHUS (YHKIIMOHATIHLHON MaTeMaTHIeCKOU
IPaMOTHOCTH, U3YyUCHHUSI IPYTUX y4eOHBIX TUCHUIUIUH. Pa3BuTHe y o0ydaromuxcs
MPaBUIBHBIX TPEACTABICHUA O CYIIHOCTH U MPOUCXOXKJICHUH T€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO0 M HIACAIBHOI0, XapaKTepe OTPaKCHHUs
MaTeMaTH4YEeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAITBHOIO MHpPA, MECTE
TEOMETPUU B CUCTEME HayK W POJIM MaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUaluxcsi, a TaKKe KayeCTB MBIIUICHHUS, HEOOXOIWMBIX MJIA aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eomerpus sBisieTcs oAHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMsA, TaK Kak OO0ECrneYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK M TYMaHUTAPHOM.

Jloruueckoe MbIUICHUE, (HOPMUPYEMOE TMPU U3YUYCHUH OO0YyUYaIOIIUMUCS
MOHSITUMHBIX OCHOB T€OMETPUH U TOCTPOCHUHU IIEMOYKHU JJOTUUECKUX YTBEPKICHUN
B XOJIE pEHICHUS TeOMETPUYECKUX 3aJad, YMEHUE BBIABUTATh M OMNPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS MPU PEIICHUH 3aJa4 €CTECTBEHHO-
HAY4YHOTO ITUKJIA, B YaCTHOCTU U3 Kypca (PU3UKHU.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJb BO
BCEX 00JIACTSX JESATENbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
POCTPAaHCTBE — HEOOXOIUMOE YCIOBHE €ro COMHAIbHOrO ObITHS, Qopma
OTPAXKEHUSI OKPYXKAIOLIEr0 MHUpa, YCJIOBUE YCHEIIHOTO TMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUABI Y4EOHOM M TPYIOBON NESITENBLHOCTH,



SIBJISIETCS. OJHUM M3 TPO(PECCHOHATBLHO BaXXHBIX KadyeCTB, MOITOMY aKTyalbHa
3a7a4a (OPMUPOBAHUS Y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTUYECKOMN ACSITEIHPHOCTH 10 MHOTUM HAIPaBJICHUSIM.

Llens ocBoeHus mnporpammbl yuyeOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHuss — o0O0IeoOpa3oBareIbHOE W OOLIEKYJIBTYPHOE pPa3BUTHE
oOydarommxcs  4epe3  oOecrie4eHHe  BO3MOXKHOCTH  MPUOOpeTeHuss |
WCIIOJIb30BAHUS CHCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM W JICUCTBUM,
CrielU(PUYHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPOAOJIKEHHsI 00pa30BaHUs
0 CIEIUATILHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCIIOIH30BAHUEM F€OMETPHUU.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeIHA3HAYEHA ISt
00y4YaromMXcsi CPeIHEN MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOTO 0O0Iero oopazoBanus. TakuM oOpa3om, oOydaromiecss Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHMHS, CBSI3aHHBIE
co crnenuPuKod TEOMETPUM € HEOOXOAUMBIE IJisi KU3HA B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh T'€OMETpHI0 Oolee
rIyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIUMOCTh B TE€OMETPUUYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JAESTEIBHOCTH.

JlocTikeHre 1€ OCBOCHHS TPOTPAMMBI  00ECIIEUYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHbIMM 3ajJadyaMd  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOMN

KYJBTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHupOBaHUE TPEACTABICHUS O MHOTOTPAaHHUKAX U TeJax BpallCHUS
KaK O BOXKHEUIIMX MaTEMaTHUUYECKUX MOJENSAX, MO3BOJISIONINX OMKUCHIBAThH
Y U3y4aTh pa3HbI€ SBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHS paclo3HaBaTh Ha YepTeXKax, MOJACIAX U B
peabHOM MUPE MHOT'OTPAHHUKH U TeJia BpalleHuUS,;

e OBJIQJICHHE METOJaMU PEIICHUS 3ajlad Ha MOCTPOCHUS Ha M300paKCHUSIX
MPOCTPAHCTBEHHBIX (DHUTYD;

e (QopMHpOBaHME YMEHHUSI ONEPUPOBATH OCHOBHBIMH TMOHATUSIMU O
MHOT'OTpaHHUKAX M TeJIaX BPAILIEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJQJCHHE  AITOPUTMAMHM  pEIIEHUS  OCHOBHBIX  THUIIOB  3aJlay;
dbopMupOBaHWE yMEHUS  TMPOBOJUTH  HECIOXKHBIE  JIOKa3aTEIbHBIC
paccykJeHusI B XOJl€ PEUICHUsS CTEPEOMETPUYECKUX 3aJad U 3a7ad C
MPAKTUYECKUM COJIEpPKaHUEM;

e pa3BUTHE MHTEJIEKTYaJIbHBIX u TBOPUYECKHUX CIIOCOOHOCTEM
OoOydJalIuxcs, TMO3HABATEIbHOM  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHUE (yHKITMOHATBHOM rPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUHU: yMEHUE pAclo3HaBaTh MPOSIBICHUS  T'€OMETPUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsIX W IPU HU3YyYEHUU JIPYTrUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEpPHOCTEH, (HOpMYIMpOBAaTh HX Ha S3bIKE
rE€OMETPUU U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUI ammapaTr JUisl pelIeHUs IMPaKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIECHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTANYUTENHHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBISIETCS BKIJIIOUEHHE B KYpC
CTEPEOMETPUM B HayaJle €ro M3y4eHHs 3aJ1ad, peulacMblIX Ha ypOBHE
UHTYUTHUBHOTO TIO3HAHMS, U ONpeIeIEHHBIM 00pa30M OpraHU30BaHHAs paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YYEHUIO ITPEAMETA.

[Ipenmourenue oTnaéTCs HAIISIIHO-KOHCTPYKTUBHOMY METOY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUM IPOBOAMUTCA 3a CYET pelIeHus 3aJad Ha
CO3/laHM€  TPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpPUPOBAHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOM Ha
HAIJIAJIHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HarJIJHOCTH, MBICJIEHHOIO M3MEHEHHUS €0 HCXOIHOI'O CONEPIKAHNU.

OcHoBHbIE copepikarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpaHHukun», «lIpsiMmple U TIOCKOCTH B MPOCTPaHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B IPOCTPAaHCTBE». POPMUPOBAHUE JTOTUUYECKUX YMEHUN
pacupenensieTcss He TOJBKO II0 COAEP)KAaTEIbHBIM JIMHMSIM, HO W IO ToJaM
0o0y4YeHHUs Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOCHMsI paboyell MporpaMMmbl, paclpenenEéHHbIM [0 TrojaM Oo0y4eHHs,
CTPYKTYpUPOBAHO TakuM OOpa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBIUIOCH MOCIEA0BATENIBHO U MOCTYNATENbHO, C
COOJTI0JIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN OOYYarOIIMXCs, paclupss M
yray0msis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoaurcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Henento B 11 kiacce, Beero 3a fBa roga oOyuenus - 102 yueGHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpenBaronmecs mnpsamble. [lapauienpHOCTh NOpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IapajulelIbHBIC IIPSAMBIE B  IPOCTPAHCTBE;
NapaJUIENIbBHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOUW M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJ MEXAYy NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IJIOCKOCTEH: [apajuleJIbHbIe  IUIOCKOCTH, CBOMCTBA
napajuielabHbIX MIockocTed. IlpocTeiiine npocTpaHCTBEHHbIE (UIYpHl Ha
TUIOCKOCTH: TE€TPasdp, KyO, mapajuiesenune 1; MoCTPOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPsSAMBIC IAPAIUIEIBHBIE W IEPIEHIUKYJSIPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPIEHAUKYISAPHOCTH IMPAMOW M IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM [0  IJIOCKOCTH,  MpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  NEPHEHAUMKYJISAPHOCTH  JBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

[loHATHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOI'PAHHUKA, BBIIYKIIBIC
Y HEBBINYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas U
IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenine] U ero coucrsa. llupammpa: n-yrompHas nupamuna, TpaHu U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi INHpamMuia. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOI'OIPaHHUKU: ITOHATHE IPABUIBHOIO MHOIOTPAaHHMKA; NpaBWIbHASA IpU3Ma U
IIpaBUJIbHAST NMpPaMUJa; MpPaBUIbHAs TPEYrojbHAs IHpaMHUIa W IPABUIIBHBIN
TeTpasp; KyO. IlpencraBieHune o NpaBUIIbHBIX MHOTOIPAHHHMKAX: OKTa’3p,
nonexkasap v ukocasap. CeyeHrs NpU3Mbl U TUPaAMUIBI.

Cummerprss B NPOCTPAHCTBE: CHUMMETPUsSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTHA.  DJEMEHTBl CHUMMETPHMM B  NHpPaMHUIAX, HapajUlelenunenax,
IIPaBUJIBHBIX MHOTOTPaHHUKAX.



Bolunciienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, [AMAaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIalb OCHOBaHWM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMON TMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TNPABUIBHOW MHpPAMUJbI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPAMUJIbI, TPU3MBI.

[TonoOubie Tenma B mnpocTtpaHcTBe. COOTHOLIEHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEIL.

11 KJIACC

TeJsia BpameHus

Hwimeapruyeckas ITOBEPXHOCTB, oOpa3yroniue HUJIMHIPUYECKOU
NOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHap: OcHOBaHuUsA U
OOKOBasi TMOBEPXHOCThb, OOpasyromias W OCh;, IUIOMAAhs OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOH moBepXxHOcTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yrolasi
U OChb, IUIONIAJh OOKOBOW M TIOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAaHUSI U OOKOBasi MIOBEPXHOCTb.

Chepa u map: UEHTp, paauyc, AUAMETp; IUIOUIAb MOBEPXHOCTU ChEpHI.
B3aumHoe pacnonoxxeHue chepbl U INIOCKOCTH; KacaTelbHasi TII0CKOCTh K cdepe;
10 Ib CQepshl.

N300paxkeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BOMCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpallCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
NPSMOYTOJBHOIO Tapasuienenunena u ciefactsus u3 He€. OObEM LUIMHIpA,
koHyca. O0BEM 11apa u miomaasb chepol.

[TonoOuble Tena B mpocTpancTBE. (COOTHONIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEMN, 00bEMaMu TOJTOOHBIX TEIL.

Ceuenuss mwiMHIapa (mapajyielbHO M TEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (TapajuleibHO€ OCHOBAaHUIO U TPOXOJIIEe Yepe3 BEpIUINHY), CEUCHHS
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClioKeHNEe U BEIUMTaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa o TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
NPUMEHEHUEM TIpaBWJI JCUCTBUM ¢ BekTopamu. lIpsMoyronbHas cucrema



KoopauHaT B TmpocTpaHcTBe. Koopauuatel Bektopa. [Ipocrelimve 3amaud B
KOOpJuHaTax. YTon Mexay Bekropamu. CKalasipHOE MPOU3BEIECHUE BEKTOPOB.
Borunciienre yrioB Mexay MpsIMBIMU U IDIOCKOCTSIMU. KoOpauHATHO-BEKTOPHBIM
METOJ IIPU PELICHUH T€OMETPUUYECKUX 3a]1ay.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3YyJbTAThl OCBOEHUS MPOrpaMMbl y4EOHOr0 MpeaMeTra
«MaremaTuKay XapakTepU3yrOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTBIO TPAKITAHCKOM MO3UIIMN 00YUaIOIIErocsi Kak aKTHBHOTO
U OTBETCTBEHHOI'O YJIE€HA POCCHIICKOro 0O0IecTBa, MpEACTAaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
Ipoleayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aHMOJICICTBOBAaTh C COLMUAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIMSMU 1 HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
K HCIOJIb30BAHUIO 3THUX JOCTHIKEHUN B JPYrMX HayKax, TEXHOJOTHUsX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapona;
c(hOPpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOr0; OCO3HAHHUEM JIMYHOT'O BKJIa/Ia B IOCTPOECHUE YCTOMYMBOIO OyAYIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKJIKOYAs JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO YMEHHSI TPUMEHATH MaTeMaTH4YeCKue 3HaHUs B
MHTEpEecax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXa, peryisipHast busnueckas AKTUBHOCTD); duzrueckoro
COBEPIIIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATENbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TpOoPECCHOHATBHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymiedt npodeccud W pealM30BbIBATH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0O0Opa30BaHUI0 HAa TIPOTSHKEHUW BCEH JKU3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEeMaTHIeCKON HAPaBIEHHOCTH.

IK0JIOTMYECKOoe BOCTIMTAHNE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYphl, TOHWMAHHEM BIIASHHSI
COLIMATBHO-DPKOHOMUYECKUX TPOIIECCOB HA COCTOSIHHE MPUPOIHON U COIUAITBHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKHX MpodsieMm;
OpHEHTallMell Ha TPUMEHCHHE MAaTeMAaTHYeCKHX 3HAHWM JJI PEIICHUs 3a1ad B
00JaCTH  OKpY)KAIOIIeH Ccpeabl, IUTAaHHUPOBAHUS IIOCTYNIKOB ¥ OIEHKH HUX
BO3MOJKHBIX TTOCIIEACTBHIMA JIsI OKPY>KAIOIIEH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTUYECKON HAayKH Kak c(epbl UYelIOBEYECKOW MeATETbHOCTH, JTamoB €&
pPa3BUTUS M 3HAYUMOCTH JUJISi PA3BUTHs I[MBWIN3AIUW, OBJIAJCHHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTHYECKOM KYIbTYpOH KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYIO M HCCJIEAOBATEIBCKYIO JESITEIbHOCTh
WHIUBHIYAJILHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IPOrpaMMbl YYEOHOT'O MpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHbIMU Pe2yIAMUSHLIMU OeUCTNEUIMUL.

1)  Vuueepcanvbnvie  nosnasamenvuvlie  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306blX KOSHUMUBHLIX HPOYECco8 00yuarowmuxcs (oceoenue
Memo008  NO3HAHUA — OKpYdcamowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccuedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble jjornueckue aeiicTBUs:

e BBIABIIATHh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATHH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITHUPOBATH
OlpenesieHUsl TOHATHUW; YCTaHABIMBATH  CYIIECTBEHHBIH  MpPH3HAK
KJIaCCU(UKAIINU, OCHOBAaHUS JJIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJTHN3A;

e BOCIpPUHUMATh, (opMynupoBaTh W  MNPeOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHHYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopeursi B (aKkTaxX, MAHHBIX, HAOIIOACHUSIX U YTBEPKICHHSIX;



npenjiaraTb ~ KpUTEpPUM s BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, yMO3aKJIIOUEHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MpsSIMbIE U OT TIPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBOJIbI;

e BbIOMpaTh CHOCOO penieHus: yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBHIOMpaTh Haubosee MOAXOASIIUA ¢ YIETOM
CaMOCTOSITEJIbHO BbIJICIIEHHBIX KPUTEPHUEB).

basoBble ucciaenoBare/JbCKHe AeHCTBHA:

e HCIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMYy,
yCTaHaBIMBaTh HMCKOMO€ M  JaHHOe, (OpMHUpPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIBLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJICHUS, TNPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMH, SBJIICHUSMH, IIPOLIECCAMU;

e CaMOCTOSITENIBHO ()OPMYITUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yIbTaTaM
MPOBENEHHOIO HAOJIOJEHUS, HCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BbBIABUTATh
MPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

e BBIABIATH JACPUIUTH HHPOPMAIIUH, JTAHHBIX, HEOOXOAUMBIX IIJISi OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MpEICTABICHHUS,

e CTPYKTYpUPOBaThb MH(POPMALIMIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (OpMax,
WUTIOCTPUPOBATh TpaduyecKy;

e OLICHUBATH HaJAEKHOCTh uH(bopMauu o CaMOCTOSATENIEHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAmMUGHbvle  Oelicmeus, 00ecnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OO0uenue:



BOCIIPHHUMATh ¥ (POPMYIHpPOBaTH CYXKICHHUS B COOTBETCTBHU C
YCIIOBHSIMHM M IIEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3PCHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBAThH MOTYyUYEHHBIN pe3ysIbTarT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaE€MON TEMBI,
npoOJIeMBI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAIlCICHHBIC HA TTOUCK
pEIIeHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKMBATh PA3IMUME W CXOJICTBO TO3UIIUHA; B
KOPpEKTHOU popme hopMyaTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,
NPEJCTaBISITh  PE3yNbTaThl  pEIIeHUs  3aJadd,  OKCICPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YIETOM 3aJ1a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaTh W WCTOJNB30BaTh  MPEUMYIIECTBA  KOMAaHTHOM W
WHANBUYyabHON PabOThI MPYU PEIICHUH YIEOHBIX 3a]1a4; TIPUHUMATh 11eJTb
COBMECTHOM JCSITEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUST HECKOIBKUX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboTh (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJHATh CBOK YacTh pPaOOTHI U
KOOpJIUHUPOBATh CBOM JICHCTBHA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OIIEHUBATh KAa4YeCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT IO KPUTECPHSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHS.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MUMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pediaekcur Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJEeTh CHoco0aMHu CaMOINpPOBEPKH, CaMOKOHTPOJS Tpolecca U
pe3ysbpTara perieHrus MaTeMaTUueCKoM 3a1a4u;

NPEeNBUAECTh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTh NpPH pPEIICHUU
3alaud, BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITEIIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTCH;



e OIICHMBATh COOTBETCTBUE pe3yJabTaTa LEIU M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTHXKEHUS WIM HEJIOCTIKCHHS PE3YIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBatTh MOHATUSMHU: TOUYKA, IPSIMasi, TIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUHM W CJCACTBUS W3 HUX NPU PEUICHUHU
reOMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATHSIMH: TTAPALICILHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y TJTIOCKOCTEH.

KnaccudpuimpoBaTeh B3aUMHOE paCIIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OnepupoBaTh TMOHATHUSAMH: JIBYTPAHHBIA YTOJ, TPaHW JBYTPaAaHHOTO YrIia,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, MPAaBUIbLHBI MHOTOTPaHHUK.

Pacrno3naBaTh OCHOBHBIE BHJBl MHOTOIPDAHHHMKOB (MMHMpaMuUja; TNpHU3Ma,
IPSIMOYTOJILHBIN TapaliIeNIeuIie T, Kyo0).

KmaccudummpoBare ~ MHOTOrpaHHHMKH,  BBIOMpasl ~ OCHOBaHHUS A
kjaccuukanuu (BBINYKJIbIE M HEBBITYKJIbIE MHOTOIPAHHHUKHU; TPABUIbHBIE
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIIOHHBIEC MPU3MBI, TAPAIICIICTIUIIC]IBI ).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEU€HNE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIMUIIBI TOCTPOEHUS CEYEHHU I, UCIOIb3YSI METO/I CIE0B.

CtpouTh ceyeHUss MHOTOTPAHHUKOB METOAOM  CJIEIOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXyY, COOKY, CHU3Y.

Pemate 3amaun Ha HaAXOXKJCHHE TEOMETPUUYECKUX BEIMYUH MO 00pas3Iam Win
QIrOpuTMaM, TPUMEHSSI W3BECTHBIC AaHATUTUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMHU, OT TOYKH JIO TMPSAMOHA, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3iam WiH
aNropuTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl TPU PEHICHUH
CTAaHIAPTHBIX MAaTEMaTHYECKHX 3a/Jady Ha  BBIYUCIECHHUE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHUCS ~ TPSIMBIMH, MEXKIY TPSIMOA H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYT'PAHHBIX YTJIOB.



Boeruncnars 00bEMBI U TUIOMIAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuaa) ¢ NOpUMEHEHHeM (GOpMyJ; BBIYUCIATH COOTHOIICHHS MEXIY
TUIOMIA/ISIMU TTIOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETPUS B MPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHUU; LEHTP, OCh U INIOCKOCTh CHMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexkax U
PUCYHKAX.

[IpumeHsaTh TeoMeTpuueckue @akTbl sl PEIICHUs CTEPEOMETPUUECKUX
3a71a4, MPEANOJIararolux HECKOJIbKO 1IAaroB PELIEHUs], €CJIU YCIOBUS IIPUMEHEHUS
3a71aHbI B SIBHOU (popMe.

[IppuMensaTr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh, mNpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHMWS HA IIPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIC IIOHATHS B INIPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu CcHOopMyTUpOBaHHON MpOOJIEeMbl, MOJIEIUPOBATH pPeaJbHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHIATHI U TEOPEM, anmnapara aareOppl; pemarb
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM T'€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUAMU: IMIIMHAPUYECKAs TOBEPXHOCTh, 00pa3yroline
WIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

PacrioznaBaTh Tena BpaiieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHSITH CITOCOOBI TTOTYYEHHUSI TEJI BPAIICHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MNOHSITUSIMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CIIOM, OCHOBaHUE LIAPOBOTO CJOS, BBICOTA IIAPOBOrO CIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIANIM  TOBEPXHOCTEH  TeJl  BpalleHus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh MOHSTUSIMH: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMHUCAHHBIK OKONO cdepbl; cdepa, BIUCAHHAST B MHOIOTPAHHUK WM TEJO
BpallCHUS.

BbraucisTh COOTHOMICHUS] MEXIY TUIOMIAASMHU MOBEPXHOCTEH W 00BbEMaMu
MOI00HBIX TEll.



N3o00paxarh u3zydyaemble (QUIYpbl OT PYKHM M C NPUMEHEHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIOIHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
¢Guryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, HHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUrypax, MpPEACTABIECHHYIO Ha yepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JOEHWCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHSI BEKTOpa Ha YUCII0, 00bSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1ato0T.

[IprMeHATh IpaBUIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJspHOE IIPOU3BEACHUE, paCKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMUHAT.

[IpumeHsATh TeoMeTpuueckue QakTbl JUIsl PELICHUS CTEPEOMETPUUECKUX
3a7a4, IPEANOJararliuX HECKOJIbKO IAroB PEUICHHUs, €CIU YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocrenmne reoMeTpuyecKue 3aadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METOJA.

Pemarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIECHUW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUYMH MO 00pa3liaM WK aJropuT™MaM, MpUMeHss
WU3BECTHBIE METOBI IPU PELICHNH CTAHAAPTHBIX MAaTEMATUYECKUX 3a4a4.

[IppMeHATr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIprBOANTE HpUMEpPBl MATEMAaTHMYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HM, PACTIO3HABATH IIPOSIBIICHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHITh W3YYECHHBIC IIOHATHS B IPOLECCE IIOMCKA PELICHMS
MaTeMaTUyecku CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peabHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TOHATHI U TEOpeM, anmnapara aareOpsl; perarhb
IIPAKTUYECKUE 33]1a4H, CBA3AHHBIC C HAXOXKJAECHUEM T€OMETPUUECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
L Beezerine & cTepeoMeTpitio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMbIe ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
ILJIOCKOCTEMN https://m.edso0.ru/1c209e37
bubmuorexa [JOK
4 % 10 1
TJIBI MKy IPSIMBIMU U TNIOCKOCTSIMH htts://m.edso0.ru/1c209637
bubmuoreka [JOK
M 11 1
> HOTOTpatHi https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
6 & 9 1
OOBEMBI MHOTOTPAHHHKOB https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CCUCHMSI, PACCTOSHUS U YTJIIBI 4 1 bubmmorexa OK
P ’ P E https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5} 0
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11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HauMenoBaHue pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
MPOrpaMMbI Bcero o0pa3zoBaTeJibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
©J1a Bpatieris https://m.edsoo.ru/1c209e37
bubmuorexa [IOK
é 5 1
OOBEMEL TEN https://m.edso0.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 Bubmorexa ITOK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IIEHNE, 7 1 bu6nuorexa [IOK
cUCTeMaTHU3alys 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3ydeHusi | oOpa3oBaTejibHbIE
padoTsI padoTsbI
pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTtpanctBo. [IpaBuna
1 M300paKeHUsI Ha PUCYHKAX: 1 bubamorexa [JOK
p preyd o https://m.edsoo.ru/aecc77cd
HU300paKeHUSI TUIOCKOCTEH,
napajiebHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[Tonsarus: nepecekaronuecs
2 [UIOCKOCTH, IIEPECEKAIOIMECS IPAMAas 1 bubnmorexa LHOK
> T°P P https://m.eds00.ru/2d8a9c99
Y TUIOCKOCTH
[Tonsatus: nepecekaronmecs
3 TUIOCKOCTH, MepPEeCEeKaIoIecs npsmas 1 bubamorexa [JOK
- T1eP p https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HAKOMCTBO C MHOT'OTpaHHHUKaMH,

4 n300pa’keHrue MHOTOIPaHHUKOB Ha 1 bu6nuoreka [IOK
PUCYHKAaX, Ha IPOEKLIMOHHBIX https://m.edso0.ru/a63959ed
yepTrexax
HauvanbsHble cBeieHNS 0 KyOe 1

5 OUpaMHUIE, UX Pa3BEPTKHU U MOJEIHN 1 bubnnorexa [JOK

P > FIX PAsBep ' https://m.edsoo.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
bu6muoreka [IOK
6 HavanpHble cBeieHHs 0 KyOe 1 1 1

https://m.edsoo.ru/3d8ffd32
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nupaMujie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB

[TousTue 00 aKCMOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPUHN: AKCUOMBI bubmmorexa LOK
P P pt: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUU U CIIEACTBHS U3 HUX
[TonsiTue 06 aKCHOMATHIECKOM
8 MIOCTPOCHHUU CTEPEOMETPUHN: AKCUOMBI bubmmorexa [IOK
P P TR https://m.eds00.ru/239c8ch4
CTEPEOMETPUU U CIICACTBHS U3 HIX
[Tonatue 06 akcMOMaTHYECKOM
9 MIOCTPOCHUU CTEPEOMETPUHN: AKCUOMBI Brbmmoreia LIOK
P P TPHH: https://m.edso0.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HUX
[Tonsatue 06 akcHOMaTHYECKOM
10 MOCTPOCHUU CTEPEOMETPUHU: AKCUOMBI bubmmorexa [JOK
P P . https://m.edsoo.ru/258fc245
CTEPEOMETPUU U CIICACTBUS U3 HUX
B3anMHOe pacnioniokeHue NpsMbIX B
11 IIPOCTPAHCTBE: NIepeCeKarouecs, bu6nunorexa [IOK
NapajulelIbHbIE U CKPEIIMBAIOLINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapanienbHOCTb MPSIMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE:
12 napasuiesbHbIC MIPSMBbIC B bubmmorera [IOK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MaPAIIEIbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh MPSIMBIX U
13 IJIOCKOCTEN B TPOCTPAHCTBE: bu6mmoreka [IOK
IlapajuienbHOCTB IPSMOU U https://m.edsoo.ru/ee1d19b9
TIOCKOCTH
bu6muoreka [IOK
14 VYriisl ¢ COHaNPaBIEHHBIMA 1

https://m.edsoo.ru/9f4071b9
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CTOpOHaMH

15 VYrois Mexay NpsMbIMU B bubnuorexa [LIOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroi Mexay NpsAMbIMU B bu6muoreka [IOK
16
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaytenpHOCTh MIIOCKOCTEN: bubnuorexa [IOK
MapayieIbHbIE NIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajjieNbHBIX TNIOCKOCTEN bubmmorexa LIOK
p https://m.edso0.ru/e504d656
[Ipocreiimme MpocTpaHCTBEHHBIE
19 q)ir bl Ha HJ‘IOI()DKOCI")FI/I' TeTpad Bubmmoreka LOK
P + TCTPASAP, https://m.edsoo.ru/4a28dc02
KyO, mapaJiienenumne;y
N but6mmoreka [IOK
20 Hoctpoenne ceuernit https://m.edso0.ru/1d434dO0f
but6mmoreka [IOK
21 IT i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota mo Teme
29 "[IpsiMble U TUIOCKOCTHU B bu6muoreka [IOK
npoctpaHcTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
[leprieHIUKYASAPHOCTD NPAMOUN U
23 HJI(F))CKofTI/I'}l;e pneH UK E)m HbIC bubmuorexa LIOK
 ICPHICHIHIYIAP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble mapanienbHbe U bu6nmnoreka [IOK
MEPIEHIUKYIISPHBIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble nmapaiiensbHbie U bu6muoreka [IOK
MEPIEHINKYISIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Tpu3Hak nepreHIuKyIIPHOCTH bubmuorexa [JOK
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HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak nepneHIuKyIspHOCTH bubnuorexa [LIOK
MPSMON U TNIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bu6muoreka [IOK
MEePHEHAUKYJIPHOHN TIOCKOCTH https://m.edso0.ru/635¢5087

29 Teopema o mpsimoit bubnuorexa [IOK
MEPIECHANKYISIPHOMN MIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o nmpsimoit bubmmorexa [LIOK
MEePIECHANKYJISIPHOMN MIIOCKOCTH https://m.edso0.ru/7d18834b
[lepneHUKyIAp ¥ HAKIOHHBIE:

31 paccTostHue OT TOYKH JI0 TUIOCKOCTH, E;fg;j;f;;fﬁ};mw a3
paccTosiHUE OT MPSIMOU J0 TIOCKOCTH T '
[leprieHquKYyNISAp U HAKIOHHBIE:

32 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, E;I[SSJ'I/I;;T::;&OUE 6fefadd
paccTOsIHUE OT TPSMOM 10 TUIOCKOCTH o '
[leprieHTUKYNISAp U HAKIOHHBIE:

33 paccTosiHUE OT TOYKH JI0 MIIOCKOCTH, E;:[?s?;r?wT:;(sigrou}:Sbe 8e3
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH T '
[lepnieHIUKYIIAp ¥ HAKIOHHBIE:

b K

34 paccTosiHUE OT TOYKH JI0 MIIOCKOCTH, h;I[?SJ_I;I;T:;(;frOU /dbee22be
paccTosiHUE OT MPSIMOU A0 TIOCKOCTH T '

35 VYTI1Bl B IPOCTPAHCTBE: YTOJ MEXIY bu6nmoreka [IOK
MPSMON U MIIOCKOCTHIO https://m.edsoo0.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHEHHBIA yIrOJ bu6nuoreka [IOK
JBYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJI, TMHEHHBIA yTroJ bu6mmoreka [JOK
JIByTPaHHOIO yrja https://m.edsoo.ru/c7c777ed

38 [leprieHIUKYJISIPHOCTD TIIOCKOCTEH: bu6mmoreka [JOK
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MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

IlepnesAMKYISIPHOCTD IIIIOCKOCTEM:

bu6mmoreka [IOK

39 fprsHaK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
[TeprieHANKYASIPHOCTD IITIOCKOCTEM:
40 HpII/I)3HaK HGI})IHCEIII/IKYJUIPHOCTI/I JBYX bubmmorexa [IOK
. https://m.edsoo.ru/ba75dc57
MJIOCKOCTEHN
41 Teopema o TpEX meprneHANKYISIPax bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepreHANKYIsIpax bubamorexa [OK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NmepHEHANKYIIAPAX bubmorexa LIOK
https://m.edso0.ru/9f246736
KonTponbhas pabota no temam
44 "TleprnieH IUKYIAPHOCTD MPSIMBIX U bu6nuorexa [IOK
iockocTeil" u "Yriabsl MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"
[loHsiTHE MHOTOI'PAHHUKA, OCHOBHBIE
3JIEMEHTHI MHOT'OTDAHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE Bubmroreia LIOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OrpaHHUKa
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
46 OCHOBAHUSI MIPU3MBI; TIpsiMast U bu6mmoreka [IOK
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IOJIHASI TOBEPXHOCThH PU3MBbI
47 [Tapannenenumnen, NpsMOYroJIbHBIN bu6mmoreka [JOK

napauiCICnmIca u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Mupamua: n-yroabpHasi mupamuia,
TpaHU U OCHOBAHUC THUPAMUBI;
OOKOBast ¥ OJTHAS TOBEPXHOCTh
nupaMu/bl; IIpaBUJIbHAA U YCC‘-IéHHaSI
nupamMuIa

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBuITbHBIE MHOTOTPAHHHUKH:
IMMOHATHEC ITPABUIIBHOI'O
MHOT'OrpaHHUKA,; IMMpaBUJIbHAA IPpHU3Ma
U [IpaBUJIbHAs UpaMua, NpaBuJibHasA
TpeyroJyibHas MUPaMHIA 1
MIPaBUJILHBIN TETpadap; KyO

but6mmoreka [IOK
https://m.edso00.ru/074c8865

50

IIpencraBneHue o NpaBUIBHBIX
MHOIOTpaHHHUKaX: OKTa’Ip,
JOJEKadIp U UKOCAdIP.

bub6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

o1

CummeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CHMMETpHUH B IUpaMUIAX,
napajuiesienuIeax, NpaBUIbHbBIX
MHOT'OTpaHHUKAX

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Briaucienue piieMeHTOB
MHOTOTPAaHHUKOB: pEOpa, IMaroHamu,

yTJIbI

bub6moreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSIMOM
MIPU3MBI, TUIOIIAh OCHOBAHHUI,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSMON MPU3MBI

Bbu6moreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomaas GOKOBOM MOBEPXHOCTH U

but6mmoreka [IOK
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IMOBEPXHOCTHU HpaBHHBHOﬁ

MHPaMHU/IbI, TEOPEMa O MJIOIIAIN
OOKOBOI TOBEPXHOCTH YCEUEHHOMH

https://m.edso0.ru/5603e30b

nupamMuJabl
55 KonTponbhas pabota no teme bu6mmoreka [JOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
. bu6mmoreka [JOK
56 lonsmie 06 0bnEme https://m.edso00.ru/7ad0020b
N bubmuorexa [JOK
57 OOBEM nupamup: https://m.eds00.ru/235171b3
N but6mmoreka [IOK
58 OOBEM MHpaMHAL https://m.edsoo.ru/f7dfefd
N bubmuorexa [IOK
9
S OOBEM mpam LI https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM nupamup: https://m.edsoo.ru/2faadc3f
. bu6mmoreka [JOK
1
6 OOBEM MpH3MbI https://m.eds00.ru/79853608
N bubmuorexa [IOK
62
OOBEM npu3MbI https://m.eds00.ru/1e053890
N but6mmoreka [IOK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 Konrponbnas pabora o Teme bu6nuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHmE, 0600IIEHNE
65 CHCTeMaTH3allNs 3HAHUH. bubmuorexa [JOK

[TocTpoeHue ceueHui B
MHOT'OI'paHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpeHme, 06001IIEHNE
cUcTeMaTH3aIus 3HaHUI.

66 BoIunciieHne pacCTOSHUIN: MEXTY 1 bu6muoreka [IOK
JIByMsI TOUKaMH, OT TOUKH JI0 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXY
CKPEIIMBAOITUMUCS TTPSIMBIMU
bubmuoreka [JOK
67 Hrorosas KonTposbHas padota 1 https://m.edsoo.ru/b9146bc0
[ToBTOpenue, o600IICHNE
CHUCTeMaTH3aIus 3HAaHUH.
Brruucnenue yrioB: MEx
68 CKpGHII/IBaIOHlyI/IrMI/ICﬂ npmi[ZIMI/I, 1 bubmmorexa [JOK
. https://m.edso0.ru/56765e8hb
MEXKy MPSMOM U TUNIOCKOCTHIO,
JBYTPaHHBIX YTIIOB, YTJIOB MEXKIY
IJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeTp; INIOIAAb IOBEPXHOCTH 1 bubnnorexa [JOK
P P https://m.edso00.ru/0341bc2b
cepsl
Biaumnoe pacnonoxenue chepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJibHas IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; iomaab cheps

3 N3ob6paxenue chepsl, mmapa Ha 1 bu6muoreka [IOK
mockocTd. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Hununapuueckasi IOBEPXHOCTbD,

4 oOpa3zyromye MUIHHAPUIECKON 1 bu6mmoreka [IOK
IMOBEPXHOCTH, OCh LIWJIMHAPUYECKOU https://m.edso0.ru/6054b8cl
MTOBEPXHOCTH
Hununnp: ocHoBaHMS U OOKOBasI

5 MOBEPXHOCTh, 00pa3yromas u ocCh; 1 bu6nmoreka [IOK
IJI0IAIb OOKOBOU M IMOJTHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o00paxkeHne nuauHapa Ha
wiockoctu. Pa3Béprka nununapa.

6 Ceuenus mIMHIPA (TUIOCKOCTHIO 1 bubnnorexa LIOK

. P ’ https://m.edso0.ru/016e25eb
napaIeIbHON UITN
MEePIECHIUKYISIPHOU OCH [IUIUH/IPA)
bubmuorexa [JOK
7 Konnueckast mOBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yromye KOHH4eCKON
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KOHyCI OCHOBAaHHC U BCPIINHA,

8 oOpa3yolas 1 och; IJI0ab bubmorera [JOK
N N https://m.edso0.ru/897dd3b2
OOKOBOM M MOJTHOW TTOBEPXHOCTH
VYceuéHnsiii KoHyC: 00pa3 ve u
9 BBICOTA; OCHOBaIZHﬁ u gOKzI:;{I bubmmorexa [IOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTH
N3o6pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
rapajulelIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXOASIIEH Yepes
BEpIINHY)

11 KoMOuHarwms ten BpameHus: 1 bu6mmoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHuK, ONMCaHHbIA OKOJIO

12 cthepsl; chepa, BIUCaHHAS B bu6nmoreka [IOK
MHOT'OTPaHHUK HJIU B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBa 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

N but6mmoreka [IOK
14 O6ném unHHApa, KOHyca https://m.eds00.ru/5513d87b
N bubmuorexa [IOK
15 O0bem wapa 1 niowazs chepet https://m.edsoo.ru/d189bde2
16 [TomoGHBIC TENa B IPOCTPAHCTBE. bubmmorexa LOK

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

CoOTHOIIEHUS MEXTY TUIOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEJ

17 KonrtpomnbHas pabota o remam bu6mmoreka [IOK
"Tena Bpamenus" u "O6bembl Te" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha M10CKOCTH U B bubnuorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Clio)xeHne ¥ BbIYMTaHHUE BEKTOPOB bubmmorexa [TOK
P https://m.edso0.ru/23f4f089
20 YMHOKEHUE BEKTOpa Ha YHCIIO0 bubamorexa [JOK
P https://m.edsoo.ru/dee379eb
PasnosxeHnne BekTopa 1o TpéM
21 HEKOMILJIAHAPHBIM BEKTOpaM bubmmorexa [IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenumnena
Pemenne 3amad, CBA3aHHEIX C
22 NpUMEHEHHEM IIPABUII IEUCTBUH C bubmorexa LIOK
P P https://m.edso00.ru/5a827900
BEKTOpaMu
KoopaunaTHO-BEKTOPHBII METOA
23 MIpU PEHICHUHA T€OMETPHUCCKUX bubmorera [JOK
pup P https://m.edsoo.ru/d3alfe30
3a71a4
IIpsimoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! Bextopa. IIpocreiimme https://m.edso0.ru/48db7058
3a/1a4d B KOOpAMHATAX
o5 Yron Mexay BEKTOpaMH. bu6mmoreka [IOK
CkansipHo€ MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucnenue yrios Mexay bu6mmoreka [JOK

IIPAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTponbhas pabora o teme

27 "BekxTopsl 1 KOOpANHATHI B 1 bubmmorexa LOK
" https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1
28 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bu6mmoreka [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenwue, 06001meHNE 1
29 cucreMartusanus 3HaHuil. OCHOBHbIE 1 bubnuorexa [JOK
¢dburypsl, pakTbl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUH
[ToBTOpeHue, 0600IICHNE U
30 cucTeMaTu3alus 3HaHui. 3ajgaun 1 bubnuotexa [JOK
IJIAHUMETPUU U METOJBI UX https://m.edsoo.ru/7491efeQ
pelieHus
[ToBTOpeHme, 006001EeHNE 1
31 cucTeMaTu3alus 3HaHui. 3agaun 1 bubmuotexa [JOK
IJIAHUMETPUU U METOJBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIEHNE U
32 cucreMartusaius 3HaHuil. OCHOBHbBIE 1 bu6mmoreka [IOK
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMETpUn
but6mmoreka [IOK
33 Hrorosas koutposbHas pabora 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o600IICHNE U 1 Bbubmmoreka ITOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero 00pa3zoBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, INIOCKOCTh
25 IIpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMETPUUYECKHX 3a7a4
-3 OnepupoBaTh MOHATHAMH: MapPAUIEIBHOCT, W MEPHEHANKYISIPHOCTH
' MPSAMBIX U TJIOCKOCTEH
24 KnaccudunupoBaTs B3aMMHOE pacHOIOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYI'PAaHHBIM Yroj, TpaHd ABYI'PAaHHOTO yIJa,
7.5 peOpo ABYrpaHHOTO yIiia, TMHEHHBIN yroJl ABYrPaHHOIO yIJia, IpagycHas
Mepa JIByTpaHHOI'O yria
26 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbIH
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOIOTPaHHUKA, ITPABUIIbHBIM MHOTOI'PaHHUK
24 Pacrio3naBaTh OCHOBHBIE BUABl MHOTOTPAHHUKOB (MHpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapayIeeumne]], Kyo)
KnaccudpunupoBate  MHOTOrpaHHHMKH, BbIOMpas  OCHOBaHUS  JJIs
28 kinaccupukanuy  (BBIIYKJIbIE W HEBBIIYKJIBIE  MHOTOIPAaHHUKH,
' MpaBWJIbHbIE MHOTOTPAHHUKH, TPSAMbIE M  HAKJIOHHBIE IPU3MBL,
napauieNenuIe bl)
29 OnepupoBatb MOHSTHUSMM: CeKyIast IIJIOCKOCT, CEYEHUE
' MHOTOT'PaHHUKOB
210 OOBSACHATH NPUHLMIIBI  TOCTPOEHUS  CEYEHHWH  MHOTOI'PAHHHUKOB,
' UCIIOJIB3YSl METO/I CJIEIOB
11 CTpouTh Ce€4YeHHS MHOTOIPAHHUKOB METOJIOM CII€[OB, BBINOJHATh

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:




7.12

BUJ] CBEPXY, COOKY, CHU3Y

Pemate 3aaun Ha HAXOXKIACHUE TEOMETPHUECKUX BEJIMUMH O 00Opas3laM
WM aJrOpuUTMaM, MPUMEHSS] W3BECTHBIC AHAIUTUYECKHUE METOIbI MpU
pelIeHUU CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3a7ady Ha BBIYUCIICHUE
PAcCTOSTHUN MEXIY IBYMs TOUKAMU, OT TOUKH JI0 MPSIMOM, OT TOYKHU IO

IIJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCS ITPAMBIMHA

7.13

Pemrate 3agaun Ha HaAXOXKJICHUE TCOMCTPUYICCKUX BCIIMYUH I1O o6pa3uaM
WM aJiIrOpuTMaM, IMPUMCHSASA U3BCCTHBIC AHAJIUTHYCCKUC MCTOAbBI IIPU
peuieH CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYHUCIICHUC YIJIOB
MCXKAY CKPCHIMBAOIIHUMUCA IIPAMBIMH, MCKIAY HpﬂMOﬁ Hn IINIIOCKOCTEBIO,

MCKAY INIOCKOCTAMU, ABYT'PAHHBIX YI'JIOB

7.14

Beruuciate 00BbEMBI M IUIOLIAJM HOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupammuaa) ¢ NpuMeHeHNueM (GOpMYyJ, BEIUUCISATh COOTHOLIEHUS
MEXy IUIOIIA/IIMH MOBEPXHOCTEH, o0bEéMaMu 10JT0OHBIX

MHOT'OIr'paHHUKOB

7.15

OnepupoBaTh NOHATUSAMM: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (PUTYPBI

7.16

W3Bnekarb, mnpeoOpa3oBbIBATh M WHTEPHIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, NpPEeACTaBICHHYIO Ha

YyepTexkax U pUCyHKax

7.17

[IpumenaTy reoMerpuueckue (HakTbl A PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoiaraloliuX HECKOJbKO IAaroB pPEIIeHUs, €CIU YCIOBUS

MIPUMEHEHUS 3a/1aHbI B AIBHOU popme

7.18

[IpumeHnsATs npoCTEHININE NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1av

7.19

IIpyBOoAUTH NpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOAC U

JKHU3HH, paCIlO3HABaTh NPOABJIICHHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

7.20

[TpuMeHATH MONTy4YEeHHbIE 3HAHUS HA TIPAKTHKE: aHAIM3UPOBATh pealbHbIE
CUTyallld W TPUMCHATh W3YYCHHBIC TIOHSATHS B TMPOIECCE IOMCKA
pereHus MaTeMaTHUYeCKH chopMyITMpOBaHHON poOJIEMBI,
MOJICIIUPOBATh PEabHBIE CUTYallMd Ha SI3bIKE T€OMETPHUH, UCCIIEIOBAThH
MMOCTPOCHHBIC MOJICTH C HCIOJH30BAHUEM T'€OMETPHUYSCKHUX TOHIATHHA H
TEeopeM, armapaTa ajareOpbl, pemaTh MPaKTHICCKUE 3a/1a4H, CBSI3aHHBIC C

HAaXOXXACHUCM I'COMETPUICCKUX BEJIMYNH




11 KIIACC

Koz IIpoBepsiemMble NpeMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOIA
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpust
OnepupoBath MOHATHAMU: HWIHHAPUIECKAS TIOBEPXHOCTH, 00pasyroIme
6.1 UWINHAPUYECKON MOBEPXHOCTH, LMIMHJIpP, KOHUYECKas MOBEPXHOCTD,
' oOpasylolue  KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTh
6.2 Pacno3naBatk Tena BpalieHus (LWIMHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI TTOJIYUICHHSI TEJT BpAIICHUS
6.4 KiaccudunupoBaTh B3aMHOE pacroyioxkeHue chepbl U MITOCKOCTH
OnepupoBath TMOHATHAMHU: I[IAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTa CETMEHTA, IIApPOBOW CIIOW, OCHOBAHUE IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Beruncnsate 00bEMBI W IMIJIOMIAAM TOBEPXHOCTEH TeNn BpalleHUs,
' TeOMETPUYECKUX TeJl C IPUMEHEHUEM (popMy
OnepupoBaTh TOHATHUSAMM: MHOTOTPAaHHHK, BIHCaHHBIM B cdepy u
6.7 OTMCaHHBIN 0KO0JIO cephl, chepa, BMHUCaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpALICHHUS
6.8 BbUMCIATE  COOTHOIICHWST MEXIY TUIOMAASMH TIOBEPXHOCTEH H
' 00bEéMamMu TOJJOOHBIX TEIl
6.9 N300paxkaTh m3ydaembie QUTYpHl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeImonHATe (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTyp: BUJA CBEpXy, COOKY, CHHU3Y; CTPOMTb CEUEHHUS Tel
BpallleHus
N3BnekaTh, MHTEPIPETUPOBATh M TpeoOpa3oBBIBaTh HH()OPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, NpeaCcTaBICHHYIO Ha
YepTekKax U pUCYHKaxX
[MpumensTe reomeTpuueckue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEJIOJIaraloluX HECKOJIBKO IaroB PEIICHUS, €CIH YCIOBHUS
MIpUMEHEHHS 33a]aHbl B IBHOH (popme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimmonaaTe ,Z[efICTBHH CJIOKCHHUA BCKTOPOB, BbIUWTaHHA BCKTOPOB U
YMHOXCHHUA BCKTOpa Ha 4YHUCIIO, 06"b$ICH$ITB, KaKAMH CBOMCTBAMH OHH

o0J1a1aroT

6.15

[IpuMeHsTH IpaBUIIO NapajuleIenuIeia IPU CI0KEHUN BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU:. ACKAPTOBBI KOOPAMWHATBI B IPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOpA, PaBCHCTBO BCKTOPOB, KOOPAHWHATHI BEKTOPA,
yroia MCXKJAy  BCKTOpaMu, CKaJLIpHOC  IIPOU3BCACHHC  BCKTOPOB,

KOJIJIMHCAPHbIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauts CYMMY BCKTOPOB H IIPOU3BCACHHUC BCKTOpPAa HA YHUCIIO, YIroJl
MEKAY BCKTOpPAMH, CKAJLIPHOC IMPOU3BEACHUC, PACKIIAAbIBAThL BEKTOP IO

JBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

BallaBaTB IJIOCKOCTb YPAaBHCHUCM B IleKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

PemraTe HpOCTCﬁI.HPIG TCOMCTPUYCCKHUE 3ada4d Ha JIPHMCHCHUC

BCKTOPHO-KOOPAUHATHOTO METO4a

6.20

PemraTe 3aJadru Ha AO0Ka3aTCIbCTBO MATCMATHYCCKUX OTHOIICHUH W
HaXO0XKACHUC I'COMCTPUUCCKUX BCIUYHH IIO o6pa3uaM HWJIN aJIrOpUTMam,
TIPUMCHSA HU3BCCTHBIC METOABI npu peiCHUN CTaHAAapPTHBIX

MaT€MaTUYCCKHUX 3aJa4

6.21

HpI/IMCHSITB HpOCTCfII.HPIG porpaMMHbBIC CpCACTBA H SBJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI TP PCIICHHUU CTCPCOMETPHUICCKUX 3ada4d

6.22

HpI/IBO,Z[I/ITB MNpUMEPBI MAaTEMATUICCKUX 3aKOHOMepHOCTGf/'I B IMpUpoAC nU

JKM3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB T'COMETPUHN B UCKYCCTBC

6.23

[IpuMmeHATh NONy4YEHHBIE 3HAHWA Ha TPAKTUKE: aHAJIU3UPOBATH
peanbHblE CUTyallUW M TNPUMEHATh HM3YyUYEHHBIE MOHSATHUS B IIpPOLECCE
MOUCKA pelIeHUs] MaTeMaTU4eckKu CHOpMYyIUPOBAHHON MPOOIEMBI,
MOJIEJIUPOBATh peajbHbIE CUTYallUu Ha SI3bIKE N€OMETPUH, UCCIIEN0BATh
IOCTPOEHHBbIE MOJIEIM C MCIIOJIb30BAaHUEM TI'€OMETPHUUYECKUX HMOHATHH U
TEopeM, amnmapaTa ajnreOpbl, peraTh MPakKTHYeCKUe 3a1a4l, CBSI3aHHbIE C

HaX0XACHHUEM I'COMCTPUUCCKUX BCIININH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

I'eomerpus

7.1

OCHOBHBIE TOHATUS CTEpEOMETpUHU. Touka, HpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCMOMAaTHMYECKOM  TIOCTPOEHUM  CTEPEOMETPUH:  AKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnonokeHue IpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajuleJIbHble M CKpemuBarouiyecss mnpsMble. [lapannenbHOCTs MNpsAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: MapajjICJIbHbIE NpsSMbIE B  MPOCTPAHCTBE,
HapajyieNbHOCTh TPEX MPSMBIX, MAPAJUIEIbHOCTh MPSIMON M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHbBIMU CTOPOHAaMH, Yrojdl MEXAy MpsAMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapasuieabHble MJI0CKOCTH, CBOMCTBA MapauIeIbHbBIX
wiockocteil. [IpocTeiimne nmpocTpaHCTBEHHBIE (UTYpBI HAa IUIOCKOCTH: TETPadp,

KyO, mapasuiesienumnes, IoCTPOCHUE CeYeHUN

7.3

[lepneHaAUKYISIPHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIUKYJSPHBIE IPSIMbIE B
IIPOCTPAHCTBE, MPSIMbIE NTAPAJIIEIIbHBIC U IEPIIEHIUKYIIIPHBIE K ITIOCKOCTH, NPU3HAK
NEPIEHIUKYIIAPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHIUKYIISIPHOU
IUDIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJd MEXAYy IpsSMOM U IIJIOCKOCTBIO,
JBYI'PaHHBI yroJl, JIMHEHHBIM yroia AByrpaHHoro yriua. IlepneHpukymsap u
HAKJIOHHBIC: PACCTOSAHME OT TOYKH A0 INIOCKOCTH, PACCTOSHHME OT MPSMOH IO
IUIOCKOCTH, MPOEKLUs (UTypbl Ha IUIOCKOCTb. [lepneHauKyIsipHOCTh MIIOCKOCTEMH:
IPU3HAK  MEPHNEHAMKYJISIPHOCTM  JABYX  Iutockocteil.  Teopema o Tpéx

MEePIeHIUKYIsIpax

7.4

IlonATHE MHOrOrpaHHMKAa, OCHOBHBIC 3JIEMEHTBI MHOTOIDAaHHHUKA, BBIIYKIBIE WU
HEBBIITYKJIBIE MHOIOTPaHHUKH, pPa3BEpTKa MHOrorpaHHuka. [Ipm3ma:n-yronpHas
Ipu3Ma, TpaHU M OCHOBAHUS NPU3MBI, NpsMas U HAKJIOHHAs MpU3MbI, OOKOBas U
IIOJIHAS ITOBEPXHOCTH Npu3Mbl. [lapasuienenumnen, NpsMOyroibHbIN MAPaIICIICIIUIIE]
U ero cBorcrtsa. Ilupamuaa: N-yronabHas nupaMuia, rpaHu U OCHOBAaHUE ITUPAMUIBI,
OOKOBasi M IOJTHAsI MOBEPXHOCTb MUPAMMIBI, IPABUIIbHAS M yCEUEHHAS MUpPaMUA.

ONEMEHTHI nNpusMbl MW TMUPAMUELIL. HpaBI/IJIBHBIC MHOT'OTpaHHUKH: TIOHATHC




IIPABWJIBHOTO MHOTOIpaHHMKA, INpaBUibHAS NpU3Ma M IpaBWIbHAS NHpPaAMUAA,
MpaBUJIbHAS TPEYroJjibHAs MUpaMUAa U MPaBHIbHBINA TeTpa’ap, Kyo. IlpeacraBnenue
O MpPaBUJIBHBIX MHOTOIPAaHHUKAX: OKTaj’Ap, AOJAEKa3Ap M uKocadapyrue CedeHus

MMPU3MBI 1 THPAMUIBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOH,
IJIOCKOCTH. DJIEMEHTHl CAMMETPUH B MUPAMHUJIAX, MMapaslIeNeIUIe1aX, MPaBUIbHBIX

MHOT'OrpaHHUKax

7.6

Bbruncnenue >1eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yribl. [lmomans
OOKOBOIl TOBEPXHOCTH U TIOJHON TMOBEPXHOCTH MPSIMOM MPU3MBI, IUIOMIAb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoii pu3Mbl. [Inomaas 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH MPABHIBHOM MUpaMHABI, TEOpeMa O IUIOHIaAu

yceu€HHoi mupaMuibl. [Tonarue 06 o0bEme. OObEM MUpaMuIbl, TPU3MBI

7.7

ITonoOnbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEKIY IUIOIIAIIMU TOBEPXHOCTEN,

00BEMaMH TTOJOOHBIX TEJI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[{unuHapuyeckas MOBEPXHOCTb, 00pa3yloIue UIMHIPUYECKONH TOBEPXHOCTH, OCh
HWINHAPUYECKON MoBepXHOCTU. LlunmuHIp: ocHOBaHHMA W OOKOBasi MOBEPXHOCTD,

oOpa3yolias 1 och, TUIOMIAlb OOKOBOH U MOJHOM MTOBEPXHOCTH

6.2

Konunueckas HoBepXHOCTh, 00pa3yrolre KOHNYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHA, o0pa3yollas U OcCh,
onaab OOKOBOM M TIONHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: 0Opasyrouue u

BbBICOTA, OCHOBAHHA U OokoBas IOBCPXHOCTDb

6.3

Cdepa u map: ueHrp, paguyc, Juamerp, IIoaab MOBEPXHOCTH cdepbl. B3anmuoe

PAacCIIOJIOKCHUC C(bepbl n IINIOCKOCTH, KacaT€JibHasA IIJIOCKOCTb K C(bepe, iomaiab

cepsl

6.4

N306paxenue Ten BpalieHus Ha MI0CKocTH. Pa3BépTka nuamHapa 1 KoHyca

6.5

KOM6I/IHaI_II/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN

OKOJIO C(pepLI, cq)epa, BIIMCAHHAas B MHOT'OI'PAHHUK, UJIW TCJIO BpallICHUA

6.6

[Tonsitue 06 o6bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajiiefienunenaa W ciaeactBus u3 He€. OObEM IWIMHIpA,

koHyca. O0BEM Mapa u TIomaas chepbl




[Tomo6ubie Tema B mpoctpaHcTBe. COOTHOMIGHHUS  MEXKIY — IUIOMIASIMH

o MOBEpXHOCTEH, 00BEMaMH MOAOOHBIX TET
6.8 Ceuenust nunuHApa (MapajieibHO M MEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapanneabHOE OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPIINHY), CeUeHUs 11apa
Bektop Ha miockoctd M B mpocTpaHcTBe. ClIOKEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHO)eHue BeKTOpa Ha uucio. PasnoxeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IlpaBuno mnapannenenunena. Pemenue 3amay, CBA3aHHBIX €
MIPUMEHEHUEM MPABUJI ACHCTBUMN C BEKTOpaMu
[IpsimoyronbHass cucreMa KOOpAMHAT B IpocTpaHCTBE. KoopaumHaTel BekTOpa.
6.10 [Ipocreiine 3amauM B KOOpAMHATax. YTrosa Mexay Bekropamu. CkansipHoe

MMPOU3BCACHUC BCKTOPOB. Brruncnenue YrJIOB MEKAY HNpAMBIMU W INIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLIEHUN F€OMETPUUYECKUX 3a1a4




IHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHU S K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJibTATaM OCBOEHMSI
OCHOBHOW 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Brnanenue mertomaMu J0Ka3aTeNnbCTB, ITOPUTMAMHU pPELICHUS 3ajad;
yMeHue (opMyIupoBaTh M ONEPUPOBATh MOHATHAMM: OIpENEICHHUE,
akcuoma, Teopema, CJIEeACTBHE, CBOMCTBO, IMPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCWIIBHBIE (POPMYIMPOBKH; IPUMEHATh UX; YMEHHUE (POPMYIUPOBATH
oOpaTHO€ U MPOTHBOIIOJIOKHOE YTBEPXKIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MAaTeMaTUYeCKOM WHAYKINU;
MIPOBOAMTH  JIOKA3aTEJIbHBIE PACCYXKIEHUS TP PpELICHUH 3ajady,
OLICHMBATh  JIOTMYECKYI0  IPaBWJIBHOCTh  PACCYKICHHUM;  yMeHue
OIIEpUpPOBATh MOHATHSAMH: MHOXKECTBO, IOJMHOXECTBO, ONEPALMU HAJ
MHO)KECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui ONUMCaHUsl peajbHbIX MPOLIECCOB U SIBJICHUN U IIPU PELLIEHUU
3aJa4, B TOM 4YHCIE M3 JpYrux YUeOHbIX NPEIMETOB; YMEHHE
OINepUpOBaTh MOHATHAMM: rpad, CBA3HBINA rpad, AepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHME 3a/aBaTh M ONUCBIBaTh TIpadbl pa3IUYHBIMU

croco0aMu; UCTIOB30BaTh rpadbl MPU PEIICHUH 33724

YMeHue onepupoBaTh MOHIATHSIMH: HaTypaJbHOE YHCIIO, LIEJI0€ YUCIIO,
CTENEHb C LEJIBIM [10Ka3aTeIeM, KOPEeHb HaTypaJlbHOM CTENEeHH, CTENEHb
C palMOHAJIbHBIM  IIOKa3aTelieM, CTEleHb C  JACHCTBUTEIbHBIM
mokasarejeMm, JiorapuM UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IIPOM3BOJBHOIO YHCJIA, OCTATOK I10 MOAYJIO, PAaLMOHAIBHOE YHCIIO,
HUPpALMOHAIBHOE  YMUCIO,  MHOXECTBA  HATypalbHBIX,  LIEJIbIX,
palMOHANbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKUA JIETUMOCTH, HAaWMEHBIIMKA OOIIMI JEeNUTEeNb U HauMEHbIIee
obmiee kpaTHoe, anropuT™ EBKiMIa mpu pemieHuu 3aiad; 3HaKOMCTBO C
pPa3IUYHBIMM ~ TO3UIMOHHBIMH  CUCTEMaMH  CUHCIEHUS;  YMEHHE
BBITIOJHATH BBIYMCIICHUE 3HAYEHUI W MpeoOpa3oBaHUs BBIPAXKEHHUH CO
CTeNeHs MU M JorapupmaMu, npeodpa3oBaHus IPOOHO-pAIIMOHATBHBIX

BBIPDA)KECHUI; YMEHHE ONEPHUPOBATh MOHATUSAMHU: IOCIEI0BATEIBHOCTD,




apudMeTHIecKas nporpeccusi, reoMeTpuyecKas mporpeccus,
OeCcKOHEYHO yOBIBAOIIasi TeOMETpPHYeCKass TpOorpeccus; yMeHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyII; yMEHHE OINEPHPOBATH MMOHATHUSIMHU: KOMIUIEKCHOE YHCJIO,
COMPSHKEHHBIE KOMIUICKCHBIE YHCIIA, MOIYJIb U apTYMEHT KOMIUIEKCHOTO
gucna, ¢GopMa 3aMuCH  KOMIUICKCHBIX —4uceln  (FeoMeTphyecKas,
TPUTOHOMETpHUYECKass W  anreOpamueckas); YMETh IPOU3BOJUTH
apudmeTnueckue ACUCTBUS C KOMIUIGKCHBIMH YHWCJIAMH, TMPUBOJIUTH
MpUMEPBhl  UCMOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMM: MaTpuua 2x2 u  3x3, onpeneiauTeNb MaTpULIb,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSIMH: pPalMOHAIbHBIE, UPpPALUOHAIbHBIC,
MOKa3aTeJbHble, CTENEHHbIE, JIOTapu(pMUUECKHE, TPUTOHOMETPHUUECKHE
YPaBHEHUsI W HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEPUPOBATH
MOHSTHSIMU: TOXJAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUII M HEPaBEHCTB, PaBHOCHUJIBLHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEpPaBEHCTBA U CHCTEMbI C IMOMOILBIO Pa3IMYHBIX MPUEMOB; pEIIATh
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBl C I[apaMeTpOM; IPHUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHCTEMBI I PEIICHUS MAaTeMaTH4YECKUX

3ala4q 1 3aa4 U3 pa3JINIHbIX obOmacreit HAayKH U peaHBHOf/'I KHU3HHU

YMeHue omnepupoBaTh MOHATUAMU: (QYHKIHS, YETHOCTh (DYHKIUU,
MEPUOTUIHOCTD (DYHKITUHM, OTPAaHHMYCHHOCTh (YHKIIMH, MOHOTOHHOCTH
dbyHKIMH, SKCTpeMyM (YHKIIMH, HAHOOJbIIIEe U HAUMEHbBIIIEE 3HAYCHUS
GbyHKIMM Ha POMEXKYTKE, HEMIPEPhIBHAS (DYHKIIHSI, ACUMITTOTHI Tpaduka
(GyHKIMM, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKLUHU, TEOMETPUUYECKUN U
(bU3UYECKU CMBICJT TIPOU3BOAHOM, TIEPBOOOpA3Has, ONpeaeIEHHBINA
MHTETpall;, yMEHHE HAaXOJIWUTh AaCUMNOTOTHI rpapuka (yHKIUH; yMEHHE
BBIYUCIIATH IMPOU3BOAHLBIC CYMMBI, IMPOU3BCACHHA, YHaCcTHOT'O u
KOMIIO3UIIMN (YHKIUH, HAXOJUTHh YpaBHEHHE KacaTelIbHOH K Tpaduky
(GyHKLIMU; yMEHUE HAXOOUTh IMPOU3BOAHBIC 3JEMEHTAapHBIX (YHKLUH;
YMEHHUE UCIOJIb30BaTh MPOM3BOJHYIO JUISL HCCIeNOBaHUSA (DYHKIIMIA,
HAaXOJUTh HAWOONBIIUE W HAUMEHbININWE 3HAuYeHUs (PYHKIUH; CTPOUTH
rpad)iKd MHOTOUWICHOB C HCIOJb30BAHHEM allliapaTa MaTeMaTHYECKOTO
aHaiu3a; TMPUMEHATh MPOU3BOJHYIO [UISI HAXOXKICHHS HAMIYYIIEro

pEeIICHHA B IPUKIAAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX H




(dbu3MYecKUX 3a1avyax; HAXOAUTh IUIOMAAN U O0BEMBI GUTY C IMTOMOIIBIO
WHTErpaJia, MPUBOAUTH MPUMEPHl MATEMATHYECKOTO MOJCIUPOBAHUS C

MOMOUIbI0 TUPPEepeHIINaTbHBIX YPaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: Trpaduk (QyHKIUH, oOpaTHas
GbyHKIUS, KOMIO3UIMS (YHKIUH, TUHEWHas (yHKIWs, KBaJpaTHUHAS
byHKIWS, panyoHagbHas byHKIMS, CTENEeHHas byHKIM,
TpUTOHOMETpUYeckre  (yHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHKUMHU, TOKa3aTelabHas U Jiorapudmuyeckas (GYHKLUUU; YMEHUE
CTPOUTH TpapUKH H3YYEHHBIX (YHKUUH, BBIIOIHATH MpeoOpa3zoBaHUs
rpa¢ukoB (YHKLUH, UCIIOJIB30BaTh IPa(GUKH ISl U3yUEHHUs ITPOLIECCOB U
3aBHCUMOCTEH, NpU pelleHUH 3a7ad U3 APYruX Y4eOHBIX NPEIMETOB U
3aja4 U3 pealibHOW JKU3HU; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; HCIOJIb30BaTh CBOMCTBA U Tpapuku QYyHKOMH 11
pelleHys] ypaBHEHHH, HEPaBEHCTB U 3aJ1a4 ¢ IapamMeTpaMu; n300pakaTh
Ha KOOpPJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHWA ypaBHEHH,

HCPaBCHCTB U UX CUCTEM

Vmenue peiiaTb TCKCTOBBLIC 3ada4d PpPa3HbIX THIIOB (B TOM 4YHCJIC Ha
MPOUCHTHI, AOJIU U YaCTH, Ha ABUIKCHUC, pa60Ty, CTOUMOCTBb TOBApPOB U
yCJyr, HaJIOT'u, 3aida4i 13 obnactu YIIpaBJICHUA JIMYHBIMU U CEMEHHBIMH
(pI/IHchaMI/I); COCTAaBJIATH BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA H HX
CUCTCMBI IO YCJIIOBUIO 3aJavu, HUCCIICAOBATH IIOJTYYCHHOC PCHICHUC U
OLICHUBATDH HpaBI[OHOI[06HOCTB pe3ysibTaToOB;, YMCHHC MOICIUPOBATH
PCAJIbHBIC CUTyallUM Ha SA3bIKEC MATCMATUKH, COCTABJIATL BBIPAKCHUS,
YpaBHCHHs, HCEPABCHCTBA MW HWX CHCTEMBI 110 YCJIOBHIO 3aJayu,
HUCCIIEA0BAaTh IMOCTPOCHHBIC MOACIM C HCIIOJB30BAHHUEM alIapara

anredpbl, UHTEPIPETUPOBATH MOITYUECHHBIN pPe3ybTaT

YMeHue onepupoBath MOHATUAME: cpeHee apupMeTudecKkoe, MeauaHa,
HauOoJsiblllece ¥  HAWMEHbIIEe 3HAYCHHs, pa3Max, JUCHEPCHs,
CTaHJapTHOE OTKJIOHEHHME YHCIOBOIO Ha0Opa; yMEHHE U3BIEKATh,
MHTEPIPETHPOBaTh WH(POPMAIIMIO, MPEACTABICHHYI0 B TaOmuIax, Ha
auarpammax, rpadukax, OTpajkarIlyl0 CBOWCTBA PealbHBIX MPOIIECCOB U
SIBIICHUH; TIPEACTABIATh MH()OPMAIIMIO C TTIOMOIIBIO TAOJIUIl U AUATPAMM;
HcCheAoBaTh CTATUCTUYECKUE JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM
rpaguueckux METOJOB M  DJIEKTPOHHBIX CPEICTB; TrpauuecKu
UCCJIeIOBaTh COBMECTHbIE HAOJIOACHHS C TOMOILNBIO JHarpaMm

pacceuBaHus U JUHEUHOW pEerpeccun




YMeHue onepupoBaTh MOHATHSAMH: CIYYaWHBIA OMNBIT M CIydailHOE
coObITHE, BEPOSATHOCTH CIIyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TIpapUUecKux METOJ0B; MPHUMEHATH
(GOpMyYIBI CIIOKEHUSI ¥ YMHOXEHHS BEPOSTHOCTEH, (HOpMyITy MOTHOU
BEpOSATHOCTH, (popmyny bepHymm, komOuHATOpPHBIE (GaKTHl U (HOPMYJIBL;
OLICHUBATHh BEPOSTHOCTH pEabHBIX COOBITHI; YMEHHE OIEpPHPOBATH
MOHATUSIMM: Cly4yailHash BEJIWYMHA, PpACIPEACICHUE BEPOSITHOCTEM,
MaTEeMaTHYECKOe O)KUJAHUE, IUCIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE
CIy4aifHON BeNWYMHBI, QYHKIUU pACOpPENeICHUs U IJIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTEIbHOTO M HOPMAJIBHOIO pacHpeeieHui;
YMEHUE HCMOJb30BATh CBOMCTBA M3YUYEHHBIX paclpeaeieHuil st
pelIeHus 3aiay; 3HAKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIUX YHCEN,
METOJIbl BBIOOPOYHBIX HCCJIEAOBAHUN; YMEHUE MPUBOJAUTH MPUMEPHI
MPOSBJICHUSI 3aKOHA OOJIBIIMX 4YMCEN B NMPUPOAHBIX M OOIIECTBEHHBIX
SIBJIICHUSIX; YMEHHE ONEpUPOBAThH MOHATUSIMU: COUETaHUE, IEPECTAaHOBKA,
YUCJIO COYETAaHWM, YHMCIIO TEepPecTaHoBOK; OwHOM HproTOHA; ymeHue
MIPUMEHATh KOMOMHATOPHBIE (DAaKTHl U PACCYXACHUS ISl PEIICHUS 3a/1a4,
OLICHUBATH BEPOATHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BEPOSATHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH IIOJYYCHHBIN PE3YIIBTAT

YMeHue onepupoBaTh IMOHATUAMHU: TOYKa, NpsAMasl, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJA, IUIOCKUH  yroi,
JBYTPAHHBIN YyTroJ, TPEXTPaHHBIA YTroJl, CKPENIMBAIOIIMECS TMpsSMEIE,
MapajieIbHOCTh U MEPHEeHAUKYISIPHOCTh MPSAMBIX U TUIOCKOCTEH, yroi
MEXAY MPSMBIMH, YTOJ MEXAY NPSIMOW M TUIOCKOCTBIO, YTOJ MEXAY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JO MJIOCKOCTH, PACCTOSTHHE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMHU; YMEHHE HUCIIOJIb30BATh MPHU
pelIeHny 3a/ay U3ydeHHble (aKThl U TEOPEMbl IUIAHUMETPUU; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpa; CTPOUTH
MaTeMaTHYEeCKHE MOJIETN C TIOMOIIBIO TIE€OMETPUYECKHX TMOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3aaa4n

10

YMeHue onepupoBaTh MOHATHAMM: IUIOMALL (GUTYpbl, 00BEM (UTYpHI,
MHOTOT'PaHHUK, MMPABHJIbHBII MHOTOTPAHHUK, CEYCHHE MHOTI'OI'PAaHHHKA,
Ky0, mapajulenenure]l, NOpu3Ma, NuUpamMuaa, (Gurypa M HOBEPXHOCTb
BpalleHUs, IWIMHAP, KOHYC, Imap, cdepa, IIomans chepsl, IIOMaIb
MOBEPXHOCTU TMUPAaMUIBI, NPH3MBI, KOHyca, LWIMHIpA, 00BEM KyOa,

IpAMOYT'OJIBHOI'O IapaJulCiiCnnuneaa, mnupamMuabl, IPU3MbI, HUIKMHOpPA,




KOHyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEYEHHs KOHYCA M LIIMHJIPA,
MapajulesIbHbIE OCH WM OCHOBAaHWIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacawomasicsa cdepbl, HUIMHApPA, KOHYCa; yYMEHHE CTPOHUTH CEUYEHHE
MHOTOTpaHHUKA, N300pa)kaTb MHOTOTPAHHUKH, (PUTYPHI U MMOBEPXHOCTU
BpAIlICHUs], UX CEUEHUS], B TOM YHCJIE C IOMOIIbIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE TPUMEHSTH CBOWCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOSATEIBHO
(GbopMyIHpOBaTH OMPEAEICHUS U3y9aeMbIX (PUTyp, BBIIBUTATh THIIOTE3BI
O CBOMCTBax M NMPU3HAKAX T'€OMETPHUUECKUX (PHUTyp, 0OOCHOBHIBATH HIIU
OlpoBepraTh MX; YMEHHE IPOBOAUTH Kiaccuukanuoo ¢GuUryp mo
pa3MYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIC IOIMOJHUTEIbHbIE

MOCTPOEHUS

11

YMeHHe OmepupoBaTh TOHATHSAMHU: JBW)KEHHE B IPOCTPAHCTBE,
napajuiebHbI TIePEHOC, CUMMETPHs Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00MS, TOM00HBIE QUTYPHI;, YMEHHE
pacro3HaBaTh paBHBIE W NOJOOHBIE (UTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; HMCIOIh30BaTh T€OMETPUYECKHE OTHOIICHHS
IpU PEUICHWW 33/1a4; HaXOAWTh TE€OMETPUYECKHE BEIMYMHBI (IUIMHA,
yroj, IUIOMAAb, OOBEM) NpH pEIICHHH 3a1a4 M3 APYruxX Y4eOHBIX
MPEIMETOB M U3 PEabHOM JKM3HU; YMEHHE BBIUUCIIATH T€OMETPUUYECKHUE
BEJIMYMHBI (AJIMHA, Yroj, IUIOMAab, OO0BEM, IUIOIMIAJL IMOBEPXHOCTH),
UCTOJNB3ys M3Yy4eHHbIE (OPMYIBl MU METOMABI, B TOM 4YHCJE: IUIOMAAb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCA, LIWIMHIPA, TUIOMAb Chephl;
00BEM Ky0a, MPSIMOYTOJILHOTO MapajuIe/eUIe/ia, TUPAMUIbI, TPU3MBI,
IITMHIPA, KOHYCa, Iapa; YMEHHE HaXOMUTh OTHOIIEHHE OO0BEMOB

MOJI0OHBIX (hUTYp

12

YMeHue onepupoBath MOHATUSAMU: MIPSIMOYTOJbHAsl CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPJIHWHATHI BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BEICHUE BEKTOpa Ha 4YHCIIO, pa3iokKeHHE BEeKTopa Mo Oa3ucy,
CKaJIsIpHOE NIPOU3BEJICHUE, BEKTOPHOE IPOU3BEACHHE, YIOJl MEXIY
BEKTOPaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIH U KOOPAUHATHBIA METOJ
JUISL PEIICHUs] TEOMETPUYECKUX 3aJad H 3aJa4 JPYruxX Y4eOHBIX

MPEIMETOB

13

YMmenue BLI6I/IpaTL MOAXOASAIIUNA METod  JJIs peHiCHus 3aJdaydu,
IIOHUMAHHUEC 3HAYNMMOCTHU MATCMATHKU B MH3YUCHUU IMPUPOJHBIX U
06I_HGCTBCHHI)IX ImpouccCcoB H“ HBHCHHﬁ; YMCHHUE  pacCliO3HaBaThb

IPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBEC, YMCHHE IIPUBOAUTH




NpUMEpPbl MATEMAaTUYECKHUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTHYECKOU HayKn




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BBIYUCICHUSA
11 HarypanbHble u niensle uncna. [lpuzHaku 1eTMMOCTH LENbIX YHUCe
1 Pammonaneubie  uucina. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOW, TMPOICHTHI,
' OeCKOHEUHBIE TEPUOANYECKHUE APOOU
13 ApupmeTnueckuii KOpeHb HATypalbHOU cTeneHu. JlefcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIICHU
14 Crenenb ¢ 1enbiM nokazateneM. CTeneHb ¢ palloHaIbHBIM MoKazatesneM. CBoiicTBa
' CTETIEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm gucna. [lecaTHIHBIE U HATYpPAIbHBIC JIOTAPHUPMBI
JleiicTBuTEnbHBIE 4uCHa. ApUPMETHYECKHE Olepaluu C JAeHCTBUTEIbHBIMU
1.7 ymuciaMu. [IpubnnxEHHbIE BBIYMCIICHNUS, IPAaBUiIa OKPYIJICHUS, IPUKHUIKA U OLICHKA
pe3yibTaTa BHIYUCICHUN
1.8 [IpeoOpa3oBanue BeIpaKeHUN
1.9 KommiekcHbie yncna
2 YpaBHEHHS 1 HEpaBEHCTBA
2.1 Lenbie 1 IpOOHO-paLIMOHANIbHBIE YPABHEHUS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [oka3zaTenbHble U JTOrapuPMUUECKUE YPaBHEHHS
2.5 Llenble u poOHO-palOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmroHaabHbIe HEPABEHCTBA
2.7 [TokazaTenbHbIC U TorapuMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucTeMbl JMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpPULbI




OyHKIMU U TpaduKH

OyHK1MA, crnocoObl 3agaHus ¢yHkuu. ['padux ¢yHkmuu. BzammHO 0OpaTHBIE

3 ¢ynkuun. YétHble 1 HeuéTHBIE pyHKIMU. [leproandeckue GyHKIUN
OOnactp ompeneneHus W MHOXKECTBO 3HaueHW ¢(yHkmun. Hymm ¢yHkuun.
39 [IpoMexxyTKu  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIIHUH.
' MakcumMymMbl U MHHUMYMBI ¢yHKuuu. HaumOoinbliee M HauMeHbIee 3HAYCHUE
(GYHKIMH HAa TPOMEKYTKE
33 Crenennass (yHKIUS C HaTypalbHBIM M LIETbIM IOKa3atenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.5 [TokazaTenpHas u orapudmudeckas PyHKIIMH, ©X CBOMCTBA U IPadUKH
36 Touku paspbiBa. AcuMnToTel rpadukoB ¢yHkiui. CpoiicTBa  (QyHKIUH,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aaHuUs IIOCIIEA0BATEILHOCTEH
3.8 Apudpmerrnueckas 1 reoMeTpudeckas nporpeccuu. @opmyra CI0XXHBIX POLIEHTOB
4 Havana maTemaTHueckoro aHaimsa
4.1 [TpousBoanas ¢pyakuuu. [Ipon3BogHBIC dJIEMEHTAPHBIX (DYHKITHI
[lpumeHeHne mNPOWM3ZBOAHON K WCCIENOBaHWIO (YHKIUH HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMBbl. HaxoxneHue HauOOJBIIEr0 M HAaMMEHBIIETO 3HAYCHUS (PYHKIMHA Ha
OTpe3Ke
4.3 [lepBoobpasnas. UaTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoxecTBO, ornepany Haj MHOXecTBaMu. [luarpamMmmsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTHCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 ['eomeTpus
7.1 ®durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ MITOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChBI CETH

HUHTEPHET






