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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHUH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcs, GopMupoBaHUs (DYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
NPaBUIBHBIX MPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPAKECHHUS
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJIETMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX Ui aJanTallid B COBPEMEHHOM
o01iecTBe.

['eoMeTtpust siBAsieTCss OAHUM M3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneyrBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JTOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA IMPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO 1IMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JacCTSAX AESATENbHOCTU uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHM U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAJIbHOTO ObITHSA, (dopMa
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AaKTUBHOIO
npeoOpazoBaHusl  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM NEATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHFHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaya
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpAa3HOTO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HaIlPaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuaronuxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUM M JEHUCTBUM, cHeuu(pUUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
00ydaromuxcs CpeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromniuecs Ha
0a30BOM YpPOBHE JJOJIKHBI OCBOUTH OOIINE MATEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0T0, OHI NMEIOT BOZMOXKHOCTh H3yUUTh T€OMETPHI0 OoJiee TITyOoKo, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKUX 3HAHUSX B
npohecCuOHATBHOM NesSTENbHOCTH.

JlocTmxeHre Lelnu OCBOCHHUS MpPOrpaMMbl 00ECTIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (opMHpOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYpPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMupOBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (dopMHpoBaHME YMEHMsI pAaclO3HaBaTb Ha 4YepTeX ax, MOJENIIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha W300paKEHHIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe YMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCykA€HHs B XOJA€ PELICHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
PAKTHUECKUM COJIEP)KaHUEM;

e PAa3BUTHUE MHTEIUIEKTYyaAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBIILUIEHHUS;



o (dopmupoBanue GyHKIMOHATBEHOU TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATh MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MMOJTYyUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOEHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKJIIIOUEHHUE B KypC
CTEpPEOMETPHUH B HaYaJe €ro U3y4YeHHUs 3a/1a4, PEIIaeMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUA, U OIpPEAENIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MIPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAaHUE NHTYUTUBHBIX MMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YYaIIIXCS B Kypce CTEPEOMETPUH ITPOBOJUTCA 3a CUET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3zganue oOpaza MPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupoBaHUE 00Pa30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copepkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKAaTeIbHbIM JIMHUSAM, HO U IO TOJaM 00y4eHHUs
Ha YPOBHE CPEIHETO O0IIeT0 00pa30BaHuUs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMsSI paboyell MmporpaMMmbl, pacopelel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU Y HaBBIKAMHU OCYUIIECTBIISIIOCH MOCJIEN0BATENBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUUYECKMX MPEICTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst pOoYHble MHOKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpum oTBOoAUTCA 2 4aca B Heaenmo B 10 kitacce u 1 yac B
Henenmo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 y4eOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIETIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY MpPsMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIebHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (QUTYpPHl HAa TJIOCKOCTH: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPICHAUKYJIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeOopemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY MPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, MTPOEKIMS (PUTYPHI HA MIIOCKOCTh. [leprneHaAnKyAsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYISAPHOCTH ABYX IUIOCKOcTeM. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
Npu3Ma; rpaHd U OCHOBAHUS MPHU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapannenenurnen, PSIMOYTOJIbHBIN
napajiejienune]; 1 ero coucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBaHHUE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, MPABUIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpuU3Mbl W nupamMubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs TNHpPaMUJIa;, MNpPaBUIbHAS TPEYrojibHas MNHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJE€MEHTh CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IUaroHaid, YIJIBL
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMOW MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€HHoi nupamuapl. [lonstue 06 00béMe. O0BEM MUpaMUIbI, TPU3MBI.

[TomoGupie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpaimenust

[unmuaapuyeckast MOBEPXHOCT, oOpasytoiue UUJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroniue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: OcCHOBaHuMe U BepIlIMHA, 00pa3yroIias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHuoe pacnonoxxenue chepsl U TIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIIMHpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIrpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 066EMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00bEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa U TI0Iaab Chephl.

[lonoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJL.

Ceuenus mMHApa (MapaJUIEIbHO U MIEPIICHIUKYJISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILIMHY ), CEUECHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCio. Pazmo)keHrne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. IIpaBuno mapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBwil JACUCTBUM ¢ BekTopaMu. lIpsiMoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NpsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOMIeCTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHHEM JOCTKECHUN HAYKH U ACATCIBHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOYas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUH, PACCYKIEHUI; BOCHIPUUMYHUBOCTBIO
K MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

®du3uyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHSATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATETEHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0Opa3oBaHUI0 U



caM000pa30BaHUI0 HA TPOTSHKEHUU BCEU JXWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHX 3a/1a4 MAaTEMAaTUISCKON HANPABICHHOCTH.

IKO0JIOrHIYeCKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IOHHUMAHHEM BIIASHHS
COIIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalell Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS peUIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHMS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
TIOCJICJICTBUM JUTSI OKPYKaIOIICH CpeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IMBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOW KYJIbTYypOl KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe2o0  Mupa,  NpuMeHeHue  J02UYECKUX,
Uccie008amenbCKux onepayull, ymenuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBHUA:

e BBISBIATH U XapaKTEPU30BATh CYNIECTBEHHbIC MPU3HAKK MAaTEMAaTUUECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENeNICHUs]  MOHSTUH; yCTaHABJIMBaTh CYIIECTBEHHBIH  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCJIOBHBIE;

e BBIBISTH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPHUHU JIJ1s1 BBISIBJIICHUS] 3AKOHOMEPHOCTEN U POTUBOPEUUI;



e J€JaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MpsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIIEHUS 1 BBIBOJIBI;

e BBIOMpaTh crmoco0 pemieHUs y4yeOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Yy4EToM
CaMOCTOSATENLHO BBIIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIUME IMPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJNILHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJIBI IO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJAEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nundopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJIST OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHATM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2)  VYHuuseepcanvhvie KOMMYHUKamu@Hble Oelicméus, o0becneyusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBHUH C YCIOBHSIMH
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXKIACHUSAMH JpPYTrUX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOM Gopme PopMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, POEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BHICTYTUICHHUS
C Y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYabHON
paboThl MpHU pelieHuH Y4YeOHBIX 3ajlay; MPUHHUMATH I[€Jb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensiaTh BUABI padOT, JOroBapuUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat padoThl; 0000IIaTh MHEHUS] HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00CYKIeHMS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBHUSI C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJajJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHUSI.

3) Yuusepcanvuvie pecynamuensie oeticmsus, obecneuusarom ghopmuposanue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIAITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUpATh CIIOCO0 pelIeHHs
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IpoIiecca U pe3yabTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OmneprpoBaTh NOHATUSMU: TOUKA, IIPsIMAas, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccudumnmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHU ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEWHBIA Yrojl ABYTPAaHHOIO yrja; rpajycHas Mepa
JBYT'PAHHOTI'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA M  HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMUIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBIMYKJIblE MHOTOTPAaHHUKHW; TMPAaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOJIBb3YSl METO/I CIIEOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKA JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKHE METOAbl IPU PEIICHUH
CTaHJAPTHBIX ~ MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOLIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCIISATH COOTHOLICHHS MEXTY TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATa0IINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHaTh TpOCTEHIIMEe TPOrpaMMHBIE  CPEICTBA M AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIIO3HABATh MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS HA MPaKTHUKE: aHAIM3UPOBATh peabHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEAOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
TAJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKast TOBEPXHOCTH, 00pa3yIonue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEJ BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucnste  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUYCCKUX TEII C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISITE COOTHOMICHUSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N3o00paxaTh u3ydaemMbie (PUTYpbl OT PYKH M C TMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB ITPOCTHIX 00bEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIO0T.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxonuThe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

[IpumensTh reomeTpuueckue (HaKkThl I PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

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

PemaTe 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTHUYECKUX OTHOILIEHUH U
HaX0XJIEHUE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MOJy4YEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh pEajbHbIE
CUTyallUM W TPUMEHSTh H3yYEHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCcKu CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJACIUPOBATH pPEAIbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKIECHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOTPAMME

10 KJIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
KonTpoabubie IlpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 BBenenue B crepeomMeTpuio 10 https://m.edsoo.ru/S2X6TIS4N
IT e OCKOC OCTPaHCTBE.
2 PAMBIE I TIOCKOCTH B HPOCTpACTpe. 12 1 https://m.edso0.r/A4FAT4A1Q
[TapamiensHOCTh MPSAMBIX U TJIOCKOCTEH
[leprieHAUKYISIPHOCTD MPSIMBIX
3 pricHA Uy p p 1 12 https://m.edsoo.ru/H6S9B2H3C
MJIOCKOCTEH
Vel MEXAY NPSIMBIMU U IIOCKOCTSIMU 10 1 https://m.edsoo.ru/V1P7V405P
MHororpaHHuKu 11 1 https://m.edsoo.ru/H4T8TOO3J
OO0BbEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
[ToBTOpEeHME: ceueHus, pacCTOSTHUS U
7 4 1 https://m.edsoo.ru/Y0B4Q4U6W
YTJIBI
OBHIEE KOJIMYECTBO YACOB I10 68 5 0




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 9acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne n/m Kontpoabnpie IlpakTHueckue
MPOrpaMMblI Bceero o0pa3oBaTebHbIE PECYPChI
padoThI padoThbI
Tena BpameHnus 12 https://m.edsoo.ru/S5Z2P7H5N
2 OO0BEMEI Tel 5 1 https://m.edso0.ru/U2Z5G4Q9N
B
CKTOPBL I KOODAUHATEI B 10 1 https://m.edsoo.ru/K7Z1X5A7E
IIPOCTPAHCTBE
[ToBTOpeHue, 06001EeHNE,
4 . 7 1 https://m.edsoo.ru/T4M8POISF
CHCTEMATHU3AIHs 3HAHWI
OBHLIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

OCHOBHBIE TOHATHS
CTEpEOMETPHUH: TOUKA, Ipsimas,
IUIOCKOCTB, IPOCTPAHCTBO.
[IpaBuia n3obpakeHus Ha
PUCYHKAX: U300pasKeHHS
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.eds00.ru/S0S2Y9027Z

[TonsaTHa: nepecekaromuecs
IIJIOCKOCTH, NEPECEKAIONIUECS
psiMas U MJI0OCKOCTh

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamasd U 1mI0CKOCTb

3HaKOMCTBO C
MHOT'OTpaHHUKAMH,
M300pakeHre MHOTOTPaHHUKOB
Ha pI/ICYHKaX, Ha HpOGKHI/IOHHLIX
YepTekax

HauanbHble cBefieHHs 0 KyOe U
nUpaMusie, X pa3BEPTKH U

https://m.edsoo.ru/N8V5J9H6P

https://m.edsoo.ru/U212H4R9X

https://m.edsoo.ru/N4AW7I0AS5S

https://m.edsoo.ru/D3G0OU4V6T




monenu. CeueHus
MHOT'OTPaHHUKOB

HauanpHabie cBenenus o kyoe u
MUpaMuUIe, UX Pa3BEPTKH U
monenu. CeueHus
MHOT'OTPaHHUKOB

INousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

https://m.edsoo.ru/C7R7N3P7Z

https://m.edsoo.ru/Y5SR6S2W4D

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

https://m.edsoo.ru/X4H7V6K7P

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

https://m.edsoo.ru/Y1T1U8YSS

10

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

https://m.edsoo.ru/U9FIN7T3X

11

B3aumHoe pacnionoxenue
MPSIMBIX B MIPOCTPAHCTRBE:
nepeceKarommecs,
rapajuieyIbHbIE U
CKpEUIUBAIOIINECS MPSAMbIE

https://m.edsoo.ru/Q4H1S4S9C

12

[TapamiensHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

https://m.edsoo.ru/BOHON6RIT




IapajuIeNIbHBIC NIPSIMBIC B
IIPOCTPAHCTBE; MAaPAIICIbHOCTD
TPEX NPAMBIX

[TapanmnenbHOCTb NPSAMBIX U
IJIOCKOCTEH B POCTPAHCTBE:

13 g https://m.edsoo.ru/U4B514D0O
[TapannensHOCTh IPSIMOM U
IUIOCKOCTH
v

14 [JIBPLC COHAIIPABIICHHBIMH https://m.edsoo.ru/O9F7F7S7L
CTOpOHAMU
Yroa Mexny opsIMbIMU B

15 Ay ip https://m.eds0o. ru/M2W6KAM1C
MIPOCTPAHCTBE
VYron Mexay nIpsIMbIMHU B

16 Ay TP https://m.edsoo.ru/U4P7UONSC
MIPOCTPAHCTBE
[TapaienbHOCTD IJIOCKOCTEN:

17 P https://m.edsoo.r/WSI1H7V1H
napajuieIbHbIC TNIOCKOCTH
CBolicTBa mmapajuie

18 BOHCTR l} PAILICILHBIX https://m.edsoo.ru/V3IC9AOLOE
IUIOCKOCTEH
IIpocreiimme
OPOCTPAHCTBEHHEIE (PUTYPHI HA

19 pocTp uryp https://m.eds00.ru/K2B6X6Z6F
TIJIOCKOCTH: TETPAdIP, KYyO,
napajuieJenue;|

20 [Toctpoenue ceuenuit https://m.edsoo.ru/C3U4V3ISK

21 [Toctpoenue ceuenunit https://m.edsoo.ru/V0J4J9P1L
KonTponbHas pabota mo Teme
"TIpsiMBbIE ¥ TIOCKOCTH B

22 p https://m.edsoo.ru/L4I18D3P1]J

npoctpaHcTse. [lapamienbHOCTb
MPSAMBIX U MJIOCKOCTEMN"




23

24

25

[TeprieHAMKYISAPHOCTH MPAMOUN U
IIJIOCKOCTH: TIEPIICHAUKYJIIPHbIE
MpsIMBIE B IPOCTPAHCTBE

[Ipsimble napasuienbHbIe U
MePIEeHIUKYIISIPHBIE K
IJIOCKOCTH

[IpsiMble mapasienbHele U

NEPUCHAUKYJIIAPHBIC K
IINIOCKOCTH

https://m.edsoo.ru/G9L6L7U11

https://m.edsoo.ru/N20302C3R

https://m.edsoo.ru/ESE5Z5R4W

26

27

28

[Ipu3Hak nepneHaAuKyISIPHOCTH
IPSIMOM U TNIOCKOCTH
IIpu3Hak nepneHuKyIsIpHOCTH

MIPSIMOM U TNIOCKOCTH

Teopema o npsimoit
MEPIEeHIUKYIISIPHOM IITOCKOCTH

https://m.edsoo.ru/C4F9P3B6C

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

https://m.edso0o.ru/S8U6GI0O4R

29

30

31

32

Teopema o npsmon
MEPIEHANKYISPHOM MIIOCKOCTH

Teopema o npsamon
NIEPIEHIUKYIISIPHOM IIIOCKOCTH

[lepnieHIUKYISp U HAKJIOHHBIE:
paccTosiHUE OT TOUKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IJIIOCKOCTH
[lepnieH UKy IsIp U HAKJIOHHBIE:
paccTosiHuE OT TOUKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 IIIIOCKOCTH

https://m.edsoo.ru/L7F8S0I6D

https://m.edsoo.ru/O7L4V3D6U

https://m.edsoo.ru/R7P7D2B27Z

https://m.edsoo.ru/V7O1R9G6M




33

34

35

[lepnieHIUKyIsIp U HAKJIOHHBIE:

paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IJIOCKOCTH

[lepnieHIUKYIsIp U HAKJIOHHBIE:

paccTosiHUuE OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH

Vbl B IPOCTPAHCTBE: YI'OJI
MCKAY HpHMOﬁ H IIJIIOCKOCTBIO

https://m.edsoo.ru/S0Q9Z25D9X

https://m.edsoo.ru/S6G8J9U0O

https://m.edsoo.ru/Z4J2E9W3F

36

JIByrpaHHBIN yroJ1, TUHEHHBIN
yroJl ABYTPAaHHOTO yria

https://m.edsoo.ru/COX9F9B1H

37

38

39

40

JIByrpaHHBIN yroJl, TUHEHHBIN
YIoJl ABYTPAHHOTO yTia

[lepnieH UKy ISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEePIEHIUKYIAPHOCTH JBYX
IIJIOCKOCTEN
[lepnieH UKy IAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYIAPHOCTH JBYX
IIJIOCKOCTEN
[lepnenuKyIspHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/A3Y2P8P9R

https://m.edsoo.ru/Z1L1L4W00O

https://m.edsoo.ru/F3K7G7B3Z

https://m.edsoo.ru/POQ7H2S4U

41

Teopema o Tpéx
MEPIEHIUKYIIIpax

https://m.edsoo.ru/Y8YOR3X7G




42

43

Teopema o Tpéx
MepHeHIuKyIspax
Teopema o Tpéx
MePIEeHIUKYIISIpax

https://m.edsoo.ru/F8W6G 114K

https://m.edsoo.ru/E7TW7RINSK

44

KonrponsHas pabora mo remam
"[lepneHAUKYISAPHOCTD MPSAMBIX
U iockocte" u "Yriael MexX Iy
MPSAMBIMH U TIJIOCKOCTAMM"

https://m.edsoo.ru/X5U3G6KSF

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE€ 3JIEMEHTBI
MHOTOT'PAHHUKA, BBIMYKJIbIE U
HEBBIIYKJIbIE MHOIOTPAaHHUKH;
pa3BEPTKAa MHOTOI'PAHHUKA

https://m.edsoo.ru/K4P319C8T

46

[Ipu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS NPU3MBI;
npsiMasi 1 HaKJIOHHas! IPU3MBI;
OO0KOBas U MOJIHAsl TOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/B5V5V7J1]

47

[Tapannenenunen,
MIPSIMOYTOJIbHBIN
NapajuieJenuIe]] U ero CBOMCTBA

https://m.edsoo.ru/O1YSN7C5G

48

[Inpamuna: n-yronbHas
MApaMUJia, TPAaHU U OCHOBAHHE
UpaMuibl; O0KOBas U MOJTHAS
ITOBEPXHOCTh IMUPAMU/IBI;
IIpaBUJIbHASA U yCEUEHHAS
nupamuia

https://m.edsoo.ru/EOP3T7B8Q

49

HpaBI/IHLHLIe MHOTI'OTpaHHUKU:
IOHATHUEC ITPABUIIBHOI'O

https://m.edsoo.ru/P5D7S5W2N




MHOTOI'PaHHHKA; PaBUIIbHAS
[IpU3Ma U [paBUIIbHAs
UpaMuza; NpaBUIIbHAsA
TpeyroJibHas NUpamMuia u
MPaBUIIBHBIN TETpadap; KyO

50

51

52

53

54

[IpencraBnenue o MpaBUIbHBIX
MHOTOIpaHHHKaX: OKTadIP,
JOACKadIP U UKOCASIP.

CummeTpus B IPOCTPAHCTBE:
CHUMMETPHSI OTHOCUTEIIHHO
TOYKH, IPSIMOH, MIIOCKOCTH.
DneMeHThl CUMMETPUH B
MUpaMUIax, Mapaiesenunenax,
MPaBUIILHBIX MHOTOTPaHHUKAX

Brruucnenue sneMeHTOB
MHOTOIPaHHHUKOB: pEOpa,
JaroHaliu, yrJibl

[Tnomans 60KOBOIM
MOBEPXHOCTHU U TIOJTHON
MOBEPXHOCTHU MPSIMON TTPU3MBI,
IJIOIIa1b OCHOBAHUM, TEOpEMa O
OOKOBOI1 TOBEPXHOCTH MPSAMOM
TIPU3MBI

[Tnomans 60KOBOM
MMOBEPXHOCTU U MOBEPXHOCTHU
MPaBWIbHON MHpPaMUJIBbI,
Teopema O TIJIoMmAIu OOKOBOM
ITOBEPXHOCTH YCEUEHHOU

T PAMH/TBI

https://m.edsoo.ru/Q1D7D1T8B

https://m.edsoo.ru/H6H3K8Y2V

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

https://m.edsoo.ru/Q7L2K9F3R

https://m.edsoo.ru/Y9D4A9OMOX




KonTponbhas pabota no teme

55 1 https://m.edsoo.ru/S1S1U3I3Y
"MHoOrorpaHHuKku"
56 [Tonsitue 06 06bEMe 1 https://m.edsoo.ru/S8H2N6170
57 OO0BEM TUPaMHUTBI 1 https://m.edsoo.ru/V8QSA2P2L
58 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/Y1Z6B6I8C
59 OO0BEM TUPaMHUTBI 1 https://m.edsoo.ru/R6WOVSI3N
60 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/J1V612C7M
61 O0BEM pU3MBI 1 https://m.edsoo0.ru/Z0E6GIA8Q
62 O06BbEM TPU3MBI 1 https://m.edsoo.ru/T6P7O3L5M
63 O0BEM TTPU3MBI 1 https://m.edso0.ru/M5G4J509U
KonTponbhas pabota no teme
64 N 1 https://m.edsoo.ru/GOPOS7M6B
"O0BEMBI MHOTOTPAHHUKOB"
[ToBTOpEeHHE, 0000IIEHNE
65 CHCTEMATHSAMHA 3Ha£mH' 1 https://m.edsoo.ru/C2R7A6BI1E
[Toctpoenue ceueHui B
MHOTOTpaHHHUKE
[ToBTOpEeHue, 060061IEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brrunciienue pacctosHuii:
66 MEXKy ABYMs TOUYKaMH, OT 1 https://m.eds00.ru/M6T9Q1G7C
TOYKH JI0 MPSMOI1, OT TOUKH JI0
TJIOCKOCTH, MY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HroroBas KOHTpoNIbHAs paboTa 1 https://m.eds00.ru/O6W9O4C4F
[ToBTOpeHue, 0600IIEHNE
cHCTEeMaTH3aInsI 3HAaHUH.
68 1 https://m.edso00.ru/C6J1P206S

Brruucnenue yrios: mexnay
CKPELIUBAIOIIMMUCS IIPSIMBIMY,




MEXy IPSAMOH U INIOCKOCTBIO,
JBYT'PaHHBIX YIJIOB, YTJIOB
MEXY INIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paauyc,
IUaMeTp; IUIoIa b
MTOBEPXHOCTHU Chepbl

KoaudecTBo 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
H3Y4YeHH S

DJIeKTpPOHHbIe U (POBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo0.ru/Y7S2X9Y 1D

B3aumHoe pacnionoxenue
cdepbl U IITOCKOCTH;
KacaTrebHasl IIIOCKOCTh K

chepe; uiomaas chepsl

https://m.edsoo.ru/Y1L6L3Q9W

N3obpaxenue chepsl, mapa Ha
mockocT. CedeHus mapa

https://m.edsoo.ru/F9Z21J5V2M

Hunuaapudeckas
MMOBEPXHOCTh, 00pa3yroIIne
LHAJIMHIPUYECKOU
MTOBEPXHOCTH, OCh
LUMIMHIPUYECKON TTOBEPXHOCTH

https://m.edsoo.ru/T4X8R6S5P

HunuHap: ocHOBaHUS U
O0KOBas MOBEPXHOCTb,
oOpa3syromas 1 OCh; IJI0MA b
OOKOBOM U MOJHOMN
MTOBEPXHOCTH

https://m.edsoo.ru/T3I0T9EOD

N300pakeHne HWIMHIpPA HA
mockocTH. Pa3zBéprka
HuiInHApAa. Ceuenus HUIMHOpA
(TII0CKOCTHI0, MapalljiesIbHOM

https://m.edsoo.ru/S3W1IMI1K8N




WA TIEPIICHANKYJIIPHON OCH
HUATTUHIPA)

Konnueckasi oBEpXHOCTb,
o0pasyrone KOHHYECKOn
MOBEPXHOCTH, OCh M BEpIIUHA
KOHHYECKOW TOBEPXHOCTH

Konyc: ocHOBaHue U BepIIMHA,
00pasyrolias u OCh; TIIOMIAIb
OOKOBOI M MOJIHOM
MMOBEPXHOCTH

https://m.edsoo.ru/P5F67919X

https://m.edsoo.ru/R8ZSE7C2T

VY ceu€HHBI KOHYC:
00pa3yroIIre U BBICOTA;
OCHOBaHHUs U OOKOBast
MOBEPXHOCTh

https://m.edsoo.ru/N5SD8T8T4J

10

N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IIJIOCKOCTBIO,
napajiesIbHOM OCHOBaHMIO, U
IUIOCKOCTBIO, MPOXOAIIEH
gyepe3 BepIINHY)

https://m.edsoo.ru/I4D8U2M2W

11

KomOunamums ten BparieHus u
MHOT'OI'PAaHHUKOB

https://m.edsoo.ru/O4E3T6WO0D

12

MHoOrorpaHHuK, ONMUCaHHbIN
okoJo chepsr; chepa,
BIIMCAaHHAsi B MHOTOTPaHHUK
WM B TEJIO BpallleHUs

https://m.edsoo.ru/J1IKSF8C2A

13

[Tonsatue 00 00BEME.
OCHOBHEBIE CBOICTBA 00BEMOB
TEN

https://m.edsoo0.ru/QOW5V2D4Y




14

15

OO0BEM NUIMHIpPA, KOHYCA
OO0BEM TIapa ¥ ImIomaib
chepsl

https://m.edsoo.ru/N4K3R2H31

https://m.edsoo.ru/N4Z000K3V

16

[Tomo6HBIC TENa B
npoctpanctBe. COOTHOIICHUS
MEX/Ty TUIOIIAIMU
MOBEPXHOCTEH, 00BEMaMHU
MOIOOHBIX Tell

https://m.edsoo.ru/H3R3M2NI9R

17

18

19

KonTponbHas padora no remam
"Tena Bpamenus" u "OO0beMbI

Ter"

BekTop Ha MI0cKOCTH U B
IIPOCTPAHCTBE

Crno’keHne U BEIYUTaHHUE
BCKTOpPOB

https://m.edsoo.ru/I171710K57

https://m.edsoo.ru/X9K2X0Q4E

https://m.edsoo.ru/Z3S9D1F7W

20

21

22

YMHOKEHUE BEKTOpa Ha YUCIIO

PasnoxxeHne BekTOpa 1o TpéM
HEKOMINUIAHAPHBIM BEKTOPaM.
IIpaBuio mapasenenumnena

Pemrenune 3anay, CBA3aHHBIX C
[IPUMEHEHUEM IIPaBUI
JNEUCTBUN C BEKTOPAMHU

https://m.edsoo.ru/B6M9COH8G

https://m.edsoo.ru/J1Z25D574K

https://m.edsoo.ru/Z0J2C1G2L

23

KoopannatHo-BEKTOPHBIN
METO/I PU PEIICHUHN
F€OMETPUYECKUX 3a]1a4

https://m.edsoo.ru/N9Q4H2D20

24

[IpssMmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.

https://m.edsoo.ru/R2L4B1S4Q




25

[Ipocreiimue 3aga4yu B
KOOpJMHATAX

VYroa MexXIy BEKTOpaMH.
CkanspHoe mpou3BeieHue
BEKTOPOB

https://m.edsoo.ru/Q7R3Q6D9T

26

Brpluncienue yrioB Mexuay
MPSMBIMU U TUIOCKOCTAMHU

https://m.edsoo.ru/N6I1F1V3X

27

28

29

30

31

KonTponbhas padota no teme
"BexTophl ¥ KOOPAUHATHI B
npocrpaHcrae”

[ToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3als 3HaHHMH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca INIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTHh3anus 3HaHUMH.
OcHoBHbIE QUTYpPBI, HaKTHI,
TEOpPEMBI Kypca IUIAaHUMETPUHU

[ToBTOpEeHue, 06001IeHNE 1
cUCTEeMaTH3aIlNs 3HAHUM.
3aauu TNIAHUMETPHH U
METOJIbI MX PEIICHUS

[ToBTOpenue, 0600IIEHNE U
CUCTEeMAaTH3aIHsI 3HAHHH.
3aaun MIaHUMETPUU U
METOJIbI UX PELICHHS

https://m.edsoo.ru/D2J7V7ETW

https://m.edsoo.ru/E7B6D4D6U

https://m.edsoo0.ru/OSWIN3IW5H

https://m.edsoo.ru/H2H5SNOROQ

https://m.edsoo.ru/NOT3S8F4A
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[ToBTOpeHmEe, 0600IIEHNE U
cHCTEeMaTH3aINsI 3HAaHUH.

https://m.edsoo.ru/ASC3N2J5C




OcHoBHBbIE GUTYPHI, (PAKTHI,
TEOPEMBI Kypca CTepEOMETPUHI

33 HroroBas koHTposabHas paboTa 1 https://m.edsoo.ru/YOX8ROF9J
IT 600
34 OBTOPEHHE, 000 meHI:Ie 1 1 https://m.edsoo.ru/T6X6E5K 71
CUCTEMaTHU3aIus 3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMAs], INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX MPU PELICHUN
' reOMEeTPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATHSIMM: MApaJUIEIBHOCTh U IMEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccugunupoBars B3aMMHOE pacrioyio’KeHUe MPsIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OrnepupoBaTh NOHATUSAMHU: IBYTPAHHBIN YTOJI, TPaHU JIBYTPAHHOIO yTJa,
7.5 pedpo IBYrpaHHOTO yIJIa, JWHEWHBIA yTOJ JABYTpaHHOTO Yria,
rpajgycHasi Mepa IByrpaHHOTrO yria
OnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIbII U HEBBITYKJIbII
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTpaHHHKa, MIPaBUITLHBII
MHOT'OTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MTUpaMuja, IpU3Ma,
' MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccupumupoBate MHOTOIpaHHUKH, BBIOMpas OCHOBAHHS  JUIS
. Kinaccupukanuyd  (BBIMYKIBIE W HEBBINTYKJIblE MHOTOTPAHHHKH,
' MpaBUIBHBIE MHOTOTPAHHUKH, TPSAMBIE W HAKIOHHBIE TIPHU3MBI,
napajuJie’aenuneab)
79 OnepupoBaTb  HOHSTHUAMH: CeKymias  IUIOCKOCTb, CEUEHUE
' MHOT'OTPAHHUKOB
710 OOBACHATH MNPHUHLUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPaHHUKOB,

HCIIONIB3YST METOJT CIIE0B




7.11

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJIHSITH
(BBIHOCHBIE) IIJIOCKHE YEepPTEXH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPUYCCKUX BECJIIMYHH 110 06pa3uaM
HIIW aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHUCICHHC
paCCTOHHHfI MCXKAY ABYMs TOUKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCKAY CKPCIIUBAOIUMUCS ITPAMBIMHA

7.13

Pemrats 3a1a41 Ha HaAXO0XKICHHUEC rCOMCTPUYCCKUX BECJIMYHH 110 06pasuaM
I aJilropyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
pPECHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a7a4 Ha BbBIYHMCICHUC YTJIOB
MCKAY CKPCHIUBAOIHUMUCS IIPAMBIMU, MCKIY HpﬂMOﬁ U IIJIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Berancnsate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnHpamuga) C HOpuMeHeHHeM  GOpMyll,  BBIYUCIATH
COOTHOIIEHUS MEXTy TUTONIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTh CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(GOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

[TpumeHsTH reoMeTpuueckre (GakThl AJIs PELICHUs CTEPEOMETPUIECKUX
3ajjay, MPEANOJIAralolINX HECKOJIbKO IIAroB PEIIEHUs, €CIH YCIOBHS
NpUMEHEHU 3aJJaHbl B IBHOH popme

[TpuMeHsTh TpOCTEHMIINE NPOTrPaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHMKAI[IOHHbIE CHUCTEMBI MpPH PEIIEHUH CTePEeOMETPUUYECKUX
3a1a4

[TpuBOIMTE IPUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U

KN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[IpuMeHATh TOJIYYCHHBIE 3HAHMUA Ha MPaAKTHKE: aHAIU3UPOBAThH
peanbHBIe CHUTyallMd W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoIecce
MOWCKA pEeIICHUsI MaTeMaTW4ecku C(OpMyJIMpPOBAaHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTyalluy Ha S3bIKE T€OMETPUH, HCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM I'COMCTPUICCKUX MMOHATHH U




TEeopeM, amnmapara anreOpsl, pemaTh MPAKTUICCKUE 3a/1a4H, CBI3aHHBIC

C HAXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yJbTarta
6 I'eometpust
OmnepupoBatb TOHSATHSIMH: [VJIMHIPUYECKast IIOBEPXHOCTH,
61 oOpa3zyomue MUINHAPUIECKONH MOBEPXHOCTH, LUIHHJIP, KOHHYECKas
. MIOBEPXHOCTh, O00pa3ylolMe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas mOBEpPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccudummpoBats B3auMHOE pacmnoioKeHHe CPephl U MIIOCKOCTH
OmnepupoBaTh MOHSATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIapOBO CJIOM, OCHOBAaHHUE IIapOBOTO CIIOS, BHICOTA
1IapOBOTO CJIO0SI, IIApOBOM CEKTOP
66 Beraucnare 00bEMBI M TUTOMAAM TIOBEPXHOCTEH TN BpalleHHS,
. Te€OMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyJT
OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy u
6.7 ONMCaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WU
TEJIO BpaIlleHUs
6.8 BblUMCIATE COOTHOILIEHHS MEXAY IUIOMIAJIMH TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
69 N3006pakaTh nzydaemble GUIYpBl OT PyKU U C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel

BpaIeHus

6.11

W3BnekaTb, MHTEPNPETUPOBATh U NMPEOOPa30BbIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha

yepTexkax U pUcyHKax




6.12

[TpumeHnsTh reomMeTpruecKue (hakThl 1Jis pEHIeHUs CTEPEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIArOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonHaTh HCﬁCTBHH CJIIOKCHHUA BEKTOPOB, BbIUMTAaHHUA BEKTOPOB U
YMHOXXCHH BEKTOpa Ha YUCIIO, O6’b${CHHTB, KaKHMMH CBOMCTBaMH OHHU

00aaoT
[TprMeHsATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHCpI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAUWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
Yroia MeEXAy BEKTOpaMH, CKaJ[dpHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonguts CYMMY BCKTOPOB U IPOU3BCACHHUEC BCKTOpPA HA YUCIIO, YI'OJI
MCXKAY BCKTOpaMH, CKAIIKIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJIJIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPABHCHHEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

Pemate mpocreiimme TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MATEMAaTHYECKUX OTHOLIEHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IMPU  PELIEHUUM  CTaHJAPTHBIX
MaTeMaTU4eCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCliIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4eHHBIE 3HAHMWS HaA [PAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYallMd U NPUMEHSTh W3YYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHOW MpoOIeMBbl,
MOZCJIMPOBATh PEAJIbHBIE CUTYAl[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM T€OMETPUYECKUX ITOHATHN U
TEopeM, amnnapara ajareopsl, perarb NPaKTHUECKUE 3a/1a4H, CBA3aHHBIC

C HAXO0XACHUEM I'€COMCTPUICCKUX BECJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

7.1

7.2

['eomerpus

OCHOBHBIE TOHSTHS CTCPCOMCTpPHUH. Tqua, npsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUU: AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHuWE TpSIMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
NapajuleJIbHble W CKpeuuBaromuecs mnpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B TMPOCTPAHCTBE,
MapaAJIENBbHOCTh TPEX MPSAMBIX, MAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMH, YroJ MEXKIy TMpPSAMBIMA B MPOCTPAHCTBE.
[TapannenpsHOCTH TJTOCKOCTEH: napasiebHbIe MIJIOCKOCTH, CBONCTBA
napajuienbHbIX  miockocted. [Ipocreiimme mpocTpaHCTBEHHBIE GUTYpPBHl Ha

IUIOCKOCTHU: TETPadIp, KyO, apajuielIenuIe/1, TOCTPOCHUE CEYCHHI

7.3

[TepieHAMKYIAPHOCTh NPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE MPSAMbIE B
MPOCTPAHCTBE, NpPSMbIC NApajUIeIbHbIE W MEPHEHAUKYISPHbIE K IUIOCKOCTH,
MpU3HAK NEPHNEHIUKYISIPHOCTH NPSMOM M TUIOCKOCTH, TE€OpeMa O MpSAMOM
MEPIICHAUKYIISAPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJ MEXKIY NPSIMON U
IJIOCKOCTBIO,  JBYIPAHHBIM  YroJl, JMHEWHBIA yroJd JBYTPAHHOrO  yrIJa.
[leprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE
OT TIPSAAMOM IO TIIIOCKOCTH, TIPOSKITUS (PUTYPHI HA IITOCKOCTH. [leprneHauKyasspHOCTh
IUIOCKOCTEM: MPU3HAK NEPNEHIUKYJSIPHOCTH JIBYX ILIOCKOCTEW. TeopeMa o Tpéx

MepIEHIUKYIsIpax

7.4

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHMSI MPHU3MBI, IpsMasi U HAKJIOHHAS PU3MBI, OOKOBasi U
IIOJIHAs MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajulejienume] U ero coucrsa. Ilupamupa: n-yronpHas nupamuna, TpaHd U
OCHOBaHHUE MUPaMHU/JIbl, OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U

yceuéHHas NupaMuaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

7.7

MHOT'OTPAaHHUKHU: ITOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IPABWIbHAS IpU3Ma U
IIpaBWIbHAs IUPaMUJA, IPaBWIbHAs TPEYTOJbHAs NUPAMHMIA W IIPABHIIBHBIN
terpasqp, KyO. IIpenctaBieHwe O TNpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKA’ AP U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpSIMOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, Imapajiiejacnuieaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruucienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPsAMOM Ipu3Msbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAIAU

yceuénHoii nupamubl. [Tonstie 06 06bpéme. OOBEM MUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY - IUIOIaAAMU

MOBEPXHOCTEH, 00BEMaMU TOJOOHBIX TEIT

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unuHaapudeckass MOBEPXHOCTh, OOpa3yrOIIUE MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHOBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yroIas U 0Ch, IUIOMIA b OOKOBOI U MOJIHOMN MOBEPXHOCTH

6.2

6.3

KoHnnueckasi mOBEpXHOCTh, O0pa3yroNIMe KOHUYECKOW IMOBEPXHOCTH, OCh M
BepIlIMHA KOHMYECKOH MoBepXHOCTH. KOHyC: OCHOBaHME U BepIuHA, 00pa3yromias
U OCh, IUIOMAAh OOKOBOW H TIONHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroniye U BbICOTa, OCHOBAHUSI U OOKOBast MOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOIIa/lb HOBEpXHOCTH cheprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cepe, MmIomaisb

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUJIMHApPAa U KOHYCa

6.5

KoMmOuHammu Ten BpalieHUss U MHOTOTPAaHHUKOB. MHOTOTpaHHWK, OMUCAHHBIN

0KOJI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WX TEJIO BPALLICHUS

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3 He€. OOBEM HMIMHApA,

koHyca. O0bEM mapa u miomanb chepol




[MomoOuble Tema B mpoctpaHcTBe. COOTHONIICHHS MEXAY — IUIOIMIAIIMU

07 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYJSIPHO OCH), CEYEHHUs KOHYyca
' (mapanenbHOE OCHOBAHUIO U IPOXO/SIIEE YEpPe3 BEPILIMHY ), CEUECHUS 11apa
BexTop Ha miockoctu u B npocTpaHcTBe. CII0)KEHHE M BBIUUTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [IpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaThel BekTOpa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YTojl MexAy Bekropamu. CkaiasipHoe

IMPON3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCXKAY HNPAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTOJ IIPHU PCHICHUU I'COMCTPHUUICCKUX 3a/lav




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHero
0o011ero oopa3oBaHus

Brnanenue meromaMu JOKa3aTenbCTB, alrOPUTMAMHU PEICHHs 3ajad;
yMeHue (GpopMylIupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICIICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JIOKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; [IPUMEHATH UX; yMEHHE
dbopMmynrpoBaTh 00paTHOE W TMPOTHUBOMOJIOXKHOE YTBEPKICHHUE,
IIPUBOJUTH NIPUMEPbl U KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTUYeCKON MHYKIIMU; TPOBOIUTH JIOKA3aTeIIbHBIC PACCYIKICHUS
npu pPClICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTDH
paccyXJeHHii; yMEHHEe ONepUpoBaTh MOHATUSIMH: MHOXKECTBO,
IIOAMHOKECTBO, OI€paliMy HaJ MHOKCCTBaAMH,; YMCHHEC HCIIOJbB30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINUCaHUS  pealbHBIX
IIpOLECCOB 1 SIBJICHUH U IIpu pCIICHUN 3aJia4d, B TOM YUCIIC U3 JPYTIHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, LHKJI, Tpad Ha IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMM: HaTypaIbHOE YUCIIO, LEN0E YHCIIO,
CTEIEHb C LIEJIBIM I1I0Ka3aTeIeEM, KOPEHb HATYPaJIbHOU CTEIIEHH, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTeleM, CTENEeHb C JIEWCTBUTEIBHBIM
moKaszaTeieM, JorapuM ducia, CHHYC, KOCHMHYC U TaHI'€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK [0 MOAYIIIO, PAlMOHAIBHOE 4YHCIIO,
APPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYpPaJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIIee
of1iee KpaTHOE, AITOpUTM EBKIIMAA Npu perieHny 3a1a4; 3HAKOMCTBO
C pa3IMYHBIMU [O3UMLUOHHBIMA CUCTEMaMH CYHUCIICHHS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUYEHUI 1 MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsSMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX




BBIPAKEHUI; YMEHNUE ONEPUPOBATH MOHATUSAMU: IOCIEN0BATENBHOCTD,
apupmeTHyeckass ~— Oporpeccusi,  reoMeTpuyeckas  Iporpeccus,
OeckoHe4UHO yOBIBAIOIIAsi T€OMETpUYECKas IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKyppeHTHBIX  (OpMyJ;  YMEHHE  ONEpPHPOBATH  IOHATHIMH:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIa, MOAYJb U
apryMeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCeN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MPOU3BOIUTH APUPMETUIECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
OPUBOAUTH  TNPUMEPbl  HUCHOJIb30BaHMUA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: palMOHAJIbHBIE, UPPALlMOHAJIbHBICE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIIEPUpPOBATh
MOHATHUSIMH: TOXIECTBO, TOXK/IECTBEHHOE ITpeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHHH U HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUW, HEPaBEHCTB W CHUCTEM; yMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C NOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YpaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IAPAMETPOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS] MaTEMaTUYECKHUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTHh (YHKLUH,
NEPUOIUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(byHKIUY, SKCTpeMyM (QYHKIIUH, HauOoJIbIlllee U HAUMEHbBIIIEE 3HAYCHHS
(GYHKIMHM Ha TPOMEXYTKE, HEeNpepblBHAS (QYHKLUS, ACHUMIITOTHI
rpadpuka ¢GyHKUUM, TepBas W BTOpas MpPOU3BOJAHAS (PyHKUHUH,
reoMeTpUUECKUil 1 (pU3MUECKHil CMBIC TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNEéHHbId HMHTETpall; YMEHHE HaxOJuTh AacCUMMOTOTHI TIpaduka
(YHKIMU; YMEHHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMH; YMEHHE HaXOIUTh MIPOU3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BAaTh IMPOU3BOAHYIO IJIS HCCIIEAOBAaHUS
(GyHKIMNA, HAXOIUTh HAHOOJBIIKME U HAUMEHbIINE 3HAYCHU (PYHKLUH;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMAaTUUCCKOT O aHAIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMAIN U 00BEMBI
¢bury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKOMM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
GbyHKkOMsA, — pandoHadbHas — (QyHKIOUSA, — cTeneHHas  (QyHKIWHS,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
(GyHKUMH, TOKa3aTelnbHass W Jorapupmuueckas (QYHKLUHU; yMEHHE
CTpOUTH TpadUKU MU3yYEHHBIX (DYHKIHA, BBIMOIHATH IPpeoOpa3oBaHuUs
rpaduKoB (GYHKUUH, UCTIOJIB30BaTh TPaGUKH ISl U3yUEHUS ITPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyliaMH 3aBHCHUMOCTHU
MEX]y BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GpyHKIHMHA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHUH,

HEPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/1a4, MCCIIEI0BATH IMOJyYEHHOE PELICHUE U
OLICHMBATh MPaBAONOJOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyalud HA SA3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpaBHEHHs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJayH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PE3yIbTaT

YMeHue omnepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MearaHa, HauOoJIblllee ¥ HAaWMEHbIIIee 3HAUYCHUsI, pa3Max, JUCTIEPCHs,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHHE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpPMAIMIO, TPEACTABICHHYIO B TaOiHIax, Ha
auarpammax, rpadukax, OTpaXkaronlyro CBONCTBA pealbHBIX MPOILIECCOB
W SIBJICHUH; TPEACTaBIATh WH(POpPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHUE JIaHHbIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




Fpa(l)I/I‘-IeCKI/I HUCCiICaJ0BaTb COBMCCTHBIC Ha6JIIOI[eHI/ISI C IIOMOIIIBIO

JarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYaWHBIM OMNBIT M Clly4allHOE
COOBITHE, BEPOSITHOCTH CIIYYaHHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, GOpMYITy TMOJHOM
BepoATHOCTH, ¢opmyiny bepuymiu, xomOuHaTopHble (GaKThl U
(GOopMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMU: CIydyailHas BeJIMYMHA, pacIpeleieHue
BEpPOSITHOCTEH, MAaTEMaTUUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIapTHOE
OTKJIOHEHHE CIIy4ailHOH BENUYMHBI, (YHKUIUU pachpeielieHus u
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesneneHuid; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i pelieHus 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIIEIOBAHUIN; YMEHHE
MPUBOJIUTh TPHUMEPHI TMPOSIBICHHUS 3aKOHA OOJNBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpHpPOBaTh
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OMHOM HplOoTOHA; yMeHHE PUMEHATH KOMOMHATOPHBIE
(hakThl M pacCy X ACHUS U1 PEIICHUS 3a/1ay; OIEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM yroi,
JIBYI'PAaHHBIA yroj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
MapaJuIEIbHOCTh U NEPIEHAUKYIIAPHOCTD NPSMBIX U INIOCKOCTEH, YIroil
MEXIy MNPSMBIMHU, YTOJI MEXAY NMPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE MCIOJb30BaTh
IpU pELIeHUH 3a7ay H3y4YeHHble (DaKThl U TEOPEMbl ILIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEro MUPA; CTPOUTH
MAaTeMaTHYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOIAb (GUrypbl, 00bEM PUTYPHI,
MHOT'OTPaHHHK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapajiesnenunes, npu3Ma, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallICHUs, IUIUHIP, KOHYC, ap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMHUIBI, TPU3MbI, KOHYCa, LUIUHIPa, 00bEM KyOa,
MIpsAMOYT'OJIbHOTI'O IHapaJuICIcnuIicaa, nupaMuabl, IIprU3Mbl, OHUJIHUHIAPA,
KOHYCa, I1apa, pa3BEéPTKa MOBEPXHOCTH, CEYCHUS KOHYCA U IWIHHAPA,
napajuielibHble OCH WM OCHOBAaHUWIO, CCUCHHME IApa, IUIOCKOCTb,
Kacaromascss cepbl, MWIHHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (DUTYPBI K TIOBEPXHOCTH
BpAalICHUS, UX CEUYCHHSA, B TOM YHCIE C IOMOIIBIO AIICKTPOHHBIX
CPEICTB; YMEHHE IPUMEHSATh CBOWCTBA TI'E€OMETPUYECKUX (uryp,
CaMOCTOSATEIILHO (POPMYIMPOBATH ONMPEACICHUS HM3Yy4aeMbIX (QHTYD,
BbIIBHUT'aTh TUIIOTC3BI O CBOMCTBax H# IMpU3HAKax TI'COMCTPUUCCKUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE IMPOBOIUTH
KiIaccupukanuo (GUTYp 1O PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XOI[I/IMBIC JAOITIOJITHUTCIIbHBIC IIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U TOJIOOHBIC (PUTYPHI, B TOM YHUCIIE B TIPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUUECKHUE OTHOIICHUS
MPU PEHICHUM 33J1a4; HAXOJIUTh N€OMETPHYCCKHE BEIUYMHBI (IJTMHA,
yToJ, IMIolaAb, O0bEM) MPHU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JITMHA, YTOJ, IMJIOMAAb, 00bEM, IIIONIAAb MOBEPXHOCTH),
WCTIONIb3YsT M3Y4YeHHBIE (DOPMYIBI U METOMABI, B TOM YHCIIEC: IDIOIIAIh
MOBEPXHOCTU MHPAMHUJIBI, IPU3MBI, KOHYCA, IMIIMHAPA, TUIOIMAAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaJlyIeNIeNuIe a, MUPaAMHUIbI, TPHU3MBI,
WIMHIpPA, KOHyCa, IMapa; yMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

oI00HBIX GUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAs — cHUCTEMa
KOOpJWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPAa HA YHUCIIO, Pa3IoKEHUE BEKTOpaA IO
0a3ucy, CKaJIspHOE MPOM3BEACHHE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXIy  BEKTOpaMHM; yMEHHME  HCIONb30BaTb  BEKTOPHBIL U
KOOpJAWHATHBIA METOA I PELICHUS F€OMETPUUYECKHUX 3ahad U 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB
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YMeHue BbIOMpaTh NOAXOMSAIIMM METOJ JJIs pEUIeHMs 3a/layi;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKH B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTHMKH B HCKYCCTBE, YMEHHE IPUBOJUTH
IIpUMEPbl  MAaTEMAaTHUYECKUX OTKPBITHM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky qenumMocTy HeabIX YUCe
1o Pannonanehpie 4yncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, IPOLIEHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apudmeTnyeckumMu
' KOPHSIMU HAaTypaJIbHOW CTENEHU
L4 Crenenp ¢ menbiM mokasareneM. CTeneHb C palMOHAIBHBIM TOKA3aTeJeM.
' CBoiicTBa cTeNIeHU
s CuHyC, KOCHHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTCHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecsTuunble U HaTypaJbHBIC JTOTapU(PMbI
JlelicTBuTenpHble 4uCiIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 gyrcnamu. [IpubnrmxkEéHHbIe BBIYUCICHNUS, TPaBUIIa OKPYTICHHUS, MPUKHUIKA U OI[EHKa
pe3yabpTaTa BEIYUCICHAN
1.8 [Ipeobpa3oBaHue BbIpaKeHUI
1.9 KommnekcHbie uncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 [enbie 1 TpOOHO-paIMOHATBHBIC YPABHEHUS
2.2 HppauunonaibHuble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 [TokazarenbHble U IoTapuPMUIECKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPAaBEHCTBA
2.7 [TokazarenbHble U TIOrapuPpMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEeHUI. OnpeaeanTesb MaTPULIbI




3 OyHKIMH U TpaPuKH
11 @ynHkus, crnocods! 3axanus ¢yHkimu. ['padux ¢yHkuuu. Bzaumuo oOparHbie
' ¢yskuun. YétHele n Heu€éTHble QyHKIMHU. [lepuoanueckue pyHkuun
OOnacte ompenesneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hynum @yHKuum.
32 [IpomMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
' Maxkcumymbl 1 MUHMUMYMbl GyHKuMU. HaunGonpliee ¥ HauMeHbllee 3HAYCHHE
(GYHKIHMU Ha TPOMEKYTKE
13 Crenennasi (¢yHKUMs C HaTypaJbHBIM M LEJIBIM TMoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOPHS 71-0i CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIHH, KX CBOHCTBA U TpaduKH
16 Toukn paspeiBa. AcumnToTsl TpadukoB (yHkmuii. CoiicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyiia CI0KHBIX IPOLIEHTOB
4 Havana maTremaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpumeneHne NpoM3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHrne HanOobIIero 1 HauMEeHbIIEro 3Ha4eHns (PyHKIMN Ha
OTpe3Ke
4.3 [IepBoobOpaznas. MuTerpan
5 MHoOX€eCTBa U JIOTUKA
5.1 MHo)kecTBO, Onepaly HaJ MHOXKecTBaMu. [narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuK"
7.4 Tena u MOBEPXHOCTH BpPAILICHUS




7.5

KoopaunaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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