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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M ITO3HABATEIIBHOTO pPa3BUTHUSA
JUYHOCTH 00YYarOIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3zoBaHuss OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX M
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOIO
pa3BuTug oOydaronmxcs, GopMupoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOM
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButre y oOydaronmxcs
MPAaBWIBHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUI U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOJICTIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHS YUAIINXCS, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak oOOeCreyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLIUIUINH €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMUCS
MOHATUMHBIX OCHOB FT€OMETPHUU U TTOCTPOCHUH IETTOYKH JIOTHUYECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX O01acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YellioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPAKECHUSI OKPY>KAIOIIETO MHUpPA, YCJIOBHE YCHEHIHOTO IMO3HAHUS U AKTUBHOIO
npeoOpa3zoBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM ESITENbHOCTH, SBIISIETCS



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
CHELMATIBHOCTAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHa MJIs
00ydaromuxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHEHUM
Ha YpPOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MATEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BO3MOKHOCTh H3yUYUTh T€OMETPHIO OoJiee TITy0OoKo, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKUX 3HAHUSX B
npo(hecCuOHATBHOM e TENbHOCTH.

JlocTmKeHre LelnM OCBOCHHUS MPOrpaMMbl 0OECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisitoTCS:

e (opMHpOBaHHE NPEJICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYpPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus Kak
0 BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENIIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TeJa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHIX
POCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXIACHHS B XOJ€ PEIICHUS CTePEOMETPHUSCKHUX 3aJad W 3ajad C
MPAKTHUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBIIIICHHS,



o (dopmupoBanue GyHKIMOHATBEHOU TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATh MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus IPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MMOJTYyUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOEHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKJIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYAJIE €r0 U3yUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OINpPEAENIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJl HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MIPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NPOTEKaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YYAIIIXCS B Kypce CTEPEOMETPHUH ITPOBOAUTCA 3a CUET pELICHUS 3aa49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ady HAa OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKAHUS.

OcHoBHbIE cozepkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U IO TOaM 00y4eHHUs
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 10 ToJaM OOydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HaBBIKAMHU OCYIIECTBIISIIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIKNCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydaroUuXcs, pacuiupsis U
yriyosisis e€, o0pasysi MpOoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a gBa roga ooydenus - 102 yueOHbIX 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,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M 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.

[leprieHIUKYISIPHOCTD MPSIMOM U MJIOCKOCTH: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPICHAUKYJIAPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSIMOu
MEPIEHIUKYJISIPHON TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO MJIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, MTPOEKIMS (PUTYPHI HA MIIOCKOCTh. [leprneHaAnKyAsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYISAPHOCTH ABYX IUIOCKOcTeM. Teopema o Tpéx
MEPIEHIUKYISIpaX.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBovcta. llupamupa: n-yroiapHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL; PABUIIbHAS U
yceu€HHasi nupamMuga. OJIEMEHTbl TpU3Mbl W TnUpamuibl. [IpaBusnibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs TNHpPaMUJIa, MNpPaBUIbHAS TPEYrojibHas MNHUpaMUAa W TPaBUIIbHBIN
teTpadap; kyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CeueHus: Npu3Mbl U IUPaAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
MJIOCKOCTU. DJIE€MEHTH CHMMETPHUU 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

Tesia Bpalenus

[unuHapuyeckas MTOBEPXHOCTB, oOpa3yromue LUIMHAPUYECKON
MOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlwnmHIap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILMHA KOHUYECKOW MmoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yrouas
U OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa m map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQeEphl.
B3aumnoe pacnonoxxenue chepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
TI0IAhL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsE B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMAAb Chephl.

[TonoGHeie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Cedenus MHAPA (MapaJUIEIbHO U MIEPIICHIUKYJISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. PemeHwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € Bekropamu. IlpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YToJ Mexay BekTopamu. CKalsipHOE INPOHU3BEIECHUE 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 OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
Ipolenyp TpaxAaHCKoro oOiiecTBa (BBIOOPHI, OMNPOCHI WU Mp.), yYMEHUEM
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

SKOHOMUKHU.
JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJIEHUS,
CBS3aHHOT'O C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAYKH U JAESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JdcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCyKICHUI; BOCIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acrleKTaM pa3ju4HbIX BUAOB HCKYCCTBA.

du3znyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTIbIXa, peryJisgpHas pu3nyeckass akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHOM E€ATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnrn W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 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 HAYYHOT0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd KakK c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IMBUIM3ALMH; OBJAJACHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOHW KYJIbTYpOH KakK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYINECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuusepcanvnvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



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’KJI€HUS U BBIBOJBL;

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

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UL1IO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIMPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3ysibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

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

Pabora c nnpopmanueii:

e BBIABIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HMCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIIUIO
pa3IUYHBIX BUJOB U (POPM MPENCTABICHHUS,

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

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  VYHuueepcanvuvie KOMMYHUKamu@Hwvle Oelicméus, o0becneyusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUH C YCIOBHSIMU
¥ 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 yu€ToM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ectBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaJbHON
paboThl MpHU penieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I1€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensiaTh BUABI PadOT, JOroOBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00CYKIeHMs], OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA MPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBUS.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecnevusarom ghopmupoganue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUpATh CIOCO0 pelIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJa/JIeTh HAaBBIKAMHM TIO3HABaTENIbHOM peQuieKCuM KaK OCO3HaHHUSA
COBEPULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTB IIPY PEILICHUH 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTHKEHHUS WIM HENOCTH)KEHHUS DPE3YJIbTAaTOB JEATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguumpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrJia; JUHEMHBIA Yrojl ABYTPAaHHOIO yrja; rpajycHas Mepa
JBYT'PAHHOTO yTJIa.

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

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHMpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, apajuIeICIUNIEeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, NCTIOJIb3YSl METO/I CIIEOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKA JO MNOpSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NpPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpPaMU/Ia) C IpUMEHEHUEM (HOPMYIT; BEIUUCIISITH COOTHOLICHHS MEXTy TUIOIIA MU
HOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX 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-
KOMMYHHKAITMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a71ad.

[IpuBOoMTH TIPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IpuMeHsATh MONy4YEHHBIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh H3yYCHHbIE TMOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUH, WCCIEIOBaTh ITOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, 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.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IMIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucnsate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  TEN  BpallleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

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

BBIYUCISITE COOTHOMICHHS] MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMU
OAOOHBIX TEII.

N300pakath u3ydaemble (UTYpel OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



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
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKITY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPAHUHAT.

[IpumeHnsTh reomeTpuuecKkue (HaKkThl IS PELICHHS CTEPEOMETPUYECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sSIBHOU (popme.

PemaTte npocreiime reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEeMaTHYECKUX OTHOLIEHUU U
HaXO0XJIEHWE FeOMETPUUECKUX BEJIMUYMH MO0 00pa3lam WiIH aJropuT™MaM, MPUMEHsS
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

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

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

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHBIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YecKu CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh PEATbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
bubnunoreka LIOK
1 B 10
BE/ICHHE B CTCPCOMETPHIO https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
5 MHoOrorpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHNsl, paCCTOSHUS U YIJIbI 4 1 brbmmorexa [TOK
p ' »P y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 5 0




11 KJIACC

KoaudecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3/iejioB H TeEM mudpoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
bubmuorexa [JOK
T 12
©/1a BpATIICHIA https://m.edsoo.ru/1¢209¢37
" bubnuorexa [JOK
2 06 5 1
PEMBLTEN https://m.edsoo.ru/1¢209¢37
bubmuorexa [JOK
3 B 10 1
€KTOpbI U KOOPJAMHATHI B IPOCTPAHCTBE hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpEeHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cHUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

CIICACTBHUA U3 HUX

KoanuectBo yacos DJIeKTPOHHbIE
nugposeie
Nen/m | Tema ypoka Kontpoabubie IIpakTuyeckue
Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypcbl
OCHOBHBIE TOHATHUSI CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
bubnunoreka LIOK
1 M300paKeHHs Ha PUCYHKAX: N300pakeHUs 1
. https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapajiebHbIX MPSIMBIX
(OTpE3KOB), cepeaAHBI OTPE3Ka
) [TonsTHs: nepecekarouecs MIOCKOCTH, | Bbu6mmotreka [JOK
IepeceKaroIUec IpsaMasi U III0CKOCTh https://m.edsoo.ru/2d8a9c¢99
3 [Tonsartust: nepecekarouecs MmI0CKOCTH, | bubnnorexa [JOK
MEpECEKAOMIMECS TTPAMAst U TTIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'paHHHKAaMHU,
bu6nunorexa LIOK
4 n300pakeHre MHOTOTPaHHUKOB Ha 1
https://m.edso0o.ru/a63959%ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YEePTE)AX
HauanbHble cBeZieHNS 0 KyOe U mUpaMue
5 X pa3BépTKU U Mojenu. CeueHus ’ 1 bubmmorexa OK
p p ' https://m.edsoo.ru/b30dff38
MHOTOTPAaHHUKOB
Hauanpubie cBeienns o ky0e u mupamuze,
N bubnuotexa [JOK
6 UX pa3BEPTKU U Mozaenn. CedyeHust 1
https://m.edsoo.ru/3d8ffd32
MHOTOTPAaHHUKOB
[TonsiTe 06 aKCHOMATHYECKOM MTOCTPOCHUH
bu6nunorexa LIOK
7 CTEPEOMETPHU: aKCUOMBI CTEPEOMETPUHU U 1

https://m.edsoo.ru/Occ5céfe




IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

napaajaCJIbHbIC IIJIOCKOCTU

8 CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPUHN U bubnmorexa LHOK
p P P P https://m.edsoo.ru/239c8cb4
CIIECTBUS U3 HUX
[TonsiTe 06 aKCHOMATHYECKOM MOCTPOCHUH
9 CTEPEOMETPUI: AaKCUOMBI CTEPEOMETPUHU U Bubmaorexa ITOK
p P p P https://m.eds00.ru/65¢6b106
CIIEICTBUS U3 HUX
[TonsTHE 00 AKCHOMATUYECKOM TTOCTPOCHUU
10 CTEPEOMETPUH: AaKCUOMBI CTEPEOMETPUU U buGnuorexa [IOK
p pHH: p P https://m.edsoo.ru/258fc245
CIIENCTBUS U3 HUX
B3anmHOE pacnoyioxKeHue NpsiMbIX B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS buGnuorexa [IOK
pocip - 1ep ’ https://m.edsoo.ru/1a2520f6
napajuieJIbHbIe U CKPEIIUBAIOLTUECS TTPSMBbIE
[TapamiensHOCTh IPSMBIX U TIJIOCKOCTEH B
12 IIPOCTPAHCTBE: NapaJuIebHbIE IPSIMbIE B bubnuoreka [IOK
MPOCTPAHCTBE; MAPAIETBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B
13 npocrpadcTse: [lapamiensHOCTE OPSIMOI U bubnuorexa [IOK
pocip - Lap p https://m.edsoo.ru/ee1 d19b9
IUIOCKOCTH
14 VYTIIBI ¢ cOHANpaBJIEHHBIMUA CTOPOHAMH bubnuorexa [IOK
p p https://m.edso0.ru/9f4071b9
15 VYron Mexay IpsSIMBIMHE B IIPOCTPAHCTBE Bubmiorexa IIOK
Ay P poctp https://m.edsoo.ru/fe733862
16 VYroa Mexay IpsSIMBIMHU B IPOCTPAHCTBE Bubmrorexa OK
Ay TP pocTp https://m.edsoo.ru/2935a9a0
17 [TapanmnenbHOCTD MIOCKOCTEH: bubmuoreka [IOK

https://m.edsoo.ru/2e18f255




bu6nmmoreka [IOK

18 CaoiicTBa napayyIeIbHBIX MIIOCKOCTEH hitps://m.cdsoo.ru/e504d656
19 [Ipocreiinme nmpocTpaHCTBEHHBIE PUTYPHI HA bubnmnoreka HOK
TUTIOCKOCTH: TETpadip, KyO, mapaiyiesienume;] https://m.edsoo.ru/4a28dc02
. bubnmnoreka HOK
20 Hoctpoetine cederiit https://m.edso:)l.ru/ 1d434d0f
. bubnmnoreka HOK
21 Hoctpoetine cederiit https://m.edsocL>.Iru/ec26feSd
KonTpomnpHas padora o Teme "Ipsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE. bubmmorexa LIOK
[MapasienbHOCTh MPSAMBIX M TUIOCKOCTEH" hitps://m.edsoo.ru/9a0a9e36
[leprieHIUKYISIPHOCTD MPSMOM U TIIOCKOCTH:
23 ne[?neHzI[[HK;]JI;I;)HHe Hpﬂi)/lble B bubmorexa HOK
https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [IpsiMbIe mapasienbHbIC U bubmmoreka [JOK
HNEPHEHINKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napasuienbHble U bubmuoreka [OK
NEPIEHINKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
2% [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOU U bubnnorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
7 IIpu3Hak NepHeHAUKYJIAPHOCTH IPSIMOU U bubmmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
)8 Teopema o npsMoit epreHANKYIIPHON bubmuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/635¢5087
29 TeopeMa o psiMOii TepIIEHIUKYIISIPHOM bubnmoreka [JOK
IIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIIIPHOU bu6muoreka [JOK

IIJIOCKOCTH

https://m.edsoo.ru/7d18834b




[leprieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSHUE

bu6nmmoreka [IOK

31 OT TOYKH JIO INIOCKOCTH, PACCTOSHUE OT
N A p https://m.edsoo.ru/33¢477d3
IPSIMOM 710 IJIOCKOCTH
[lepneHauKyIsip U HAKJIOHHBIE: PACCTOSIHUE
32 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE OT bubmmorexa [TOK
. P https://m.edsoo.ru/66fefadd
IPsIMOM 10 TIJIOCKOCTH
[lepnenuKkymsp U HaKJIOHHBIE: PAaCCTOSHUE
33 oT Fr)oqI(I/I OyHJ'IECKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa LIOK
. P https://m.edsoo.ru/aSb7b8e3
HpsIMOH 10 TIJIOCKOCTH
[lepneniukymsip U HaKJIOHHBIE: PACCTOSTHUE
34 oT IT)quI/I IIOyHJII())CKOCTI/I aCCTOfI)HI/Ie oT bubmorexa LIOK
) P https://m.edsoo.ru/dbee22be
IPSIMOM 70 IJIOCKOCTH
35 VYr1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOI bubnnorexa [JOK
U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHblil yroJi, JIMHEHHBIA yToJl Bu6mmotreka [JOK
JBYTPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl bubmmnoreka HOK
JIBYTPaHHOIO yIja https://m.edsoo.ru/c7c777ed
18 [TeprnieHIUKYISIPHOCTD IIJIOCKOCTEN: TIPU3HAK bubmuoteka [IOK
MEPIEHINKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 IlepnieHAUKYISAPHOCTD IIJIOCKOCTEM: IIPU3HAK bubmmnoreka HOK
MEPIECHIUKYIAPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 IlepneHauKyIsIpHOCTD IJIOCKOCTEM: IPU3HAK bu6muoreka [JOK
NEPHEHAUKYISIPHOCTH ABYX IJIOCKOCTEMN https://m.edsoo.ru/ba75dc57
41 Teopema o Tp€x nepneHANKYIIpAX bubmmorexa LIOK
P P PHCHIHLEYLAP https://m.edsoo.ru/e4972cdc
N bubnuotexa [JOK
42 Teopema 0 TpEX NEpHEHANKYIISIPAx

https://m.edsoo.ru/52188a7d




bu6nmmoreka [IOK

3 Teopema 0 Tpx epren My 1pax https://m.edso0.ru/9f246736
KonTtponbHas pabora o Temam

44 "IlepneHIUKYISIPHOCTD MPSIMBIX U bubnuoreka [JOK
iockocTe" u "YTibl MeXAY IPSIMBIMU U https://m.edsoo.ru/5b971ef3
10cKocTsIMu"
[ToHsiITHE MHOTOIPAHHKUKA, OCHOBHBIE

45 AJIEMEHTBI MHOTOTPAHHUKA, BBIYKJIbIE U bubnmnoreka HOK
HEBBIIYKJIbIC MHOIOTPAaHHUKH; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOTOTpaHHHUKA
[Ipu3ma: n-yronpHasi npu3Ma; rpaHu 1

46 OCHOBaHUS IPU3MBbI; IIpsIMasi U HAKJIOHHAs bubnuoreka [IOK
NpU3MbI; OOKOBas M TTOJIHAS TIOBEPXHOCTD https://m.edsoo.ru/b4ad63ad
IPU3MBI

47 [Tapannenenunen, npsaMOyTOJIbHbII bubnnoreka [JOK
rapasulesIenuIlel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHasi nupamMuaa, TpaHu v

43 OCHOBaHME MHPaMHJIbl; OOKOBas U MOJIHAS bubmmnoreka HOK
MOBEPXHOCTH IUPAaMUbL; IpaBUIbHAA U https://m.edsoo.ru/fblcd0as
yCeu€HHas NupaMua
[IpaBusbHBIE MHOTOIPAHHUKHU: ITOHSITHE
IIPaBUIILHOTO MHOTOI'PAHHMKA; ITPaBUJIbHAS

49 MpU3Ma U MpaBUJIbHAS MUPAMU/JIA; bubmmorexa [TOK

https://m.edso00.ru/074c8865

IIpaBWJIbHAs TPEYToJibHASI MUpaMUAA U
NPaBUJIBHBIN TeTpasap; KyO
[IpencraBnenue o mpaBUIIbHBIX

50 MHOTOTPAHHUKAX: OKTa3JIp, JOAEKAdIp U bubnmorexa LOK

UKOCAdIP.

https://m.edsoo.ru/a0fdd5bf




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH, MPSMOH, TNIOCKOCTH.

51 DJIEeMEHTh CHMMETPHH B ITUpaMHUIaX bubmorexa HOK
P paMuiax, https://m.edsoo.ru/b9e777d9
napajuieiaenuneaax, npaBuiIbHbIX
MHOTOIPaHHHUKAX
5) Brruuciienue 31€MeHTOB MHOTOIPaHHUKOB: bubmuorexa [IOK
péOpa, 1raroHasiu, yrisl https://m.edsoo.ru/6¢cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MOBEPXHOCTHU MPSAMOI HNPU3MBI, IJIOIIA/Ib bubmmoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOKH https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMOI TPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MIOBEPXHOCTHU MPaBUIIbHOM MUPAMMU/IBI, bubmmoreka [JOK
TeopeMa O IUIOMAIu OOKOBOM MMOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCEUEHHOU MUPaMHU/IbI
55 KonTponbHas pabora no teme bubmmnoreka HOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka [IOK
56 ITo e 00 00béme
AT PeM https://m.edsoo.ru/7ad0020b
N bubmuorexa [IOK
57 O06nBe a
BEM TTHPaMHIbL https://m.edso00.ru/235171b3
bu6mmoteka IIOK
58 O061é
BEM TTHPAMIIBE https://m.edsoo.ru/f47dfefd
but6mmorekxa [IOK
59 O0BEM TUpaMUIBI
pamui https://m.eds00.ru/79¢10312
bubnunorexa LIOK
60 O0BEM TUpaMUIBI
pamua https://m.edsoo.ru/2faade3f
61 O06BEM IPU3MBI bubmorexa HOK

https://m.eds00.ru/79853608




bu6nmmoreka [IOK

62 O05é 1
DEM TIPH3MbIL https://m.edsoo.ru/1e¢053890
N bubnuorexa [IOK
63 006 1
M TIPH3MBL hitps://m.edsoo.ru/482d3£51
64 KonTtponsHas padora no teme "OO0bEMBI | bubnuoreka [JOK
MHOTOIPaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
65 sganuid. [locTpoeHune ceueHuii B 1 Bubmaorexa ITOK
’ p https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHWUN. Beruncnenue paccTosHUM: MEXITy
66 BYMS TOUYKAMH, OT TOUKH 0 MPSIMOMH, OT 1 Bubmiorexa OK
By ’ AO TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
bubnuoreka [{OK
67 J5¢ 0 1
TOTOBAT KOHTPOIbHAA paboTa https://m.eds00.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE CHCTEeMaTU3aUS
3HaHWN. BerancneHue yrios: MexIy
68 CKPEIIUBAIOIIUMUCS TIPAMBIMI, MEX 1 Bubmiorexa OK
P HIU = p ’ y https://m.edso0.ru/56765¢8b
MPSIMO U TUTOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTIIOB MEXKIY TUIOCKOCTSIMHU
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
uudpoBbIe
Ne n/m Tema ypoka Kontposbusbie IIpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl

| Cdepa u map: HeHTp, paganyc, TMaMeTp; 1 bubmmoreka [JOK
IUIOINAAb MOBEPXHOCTHU Cephl https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

bubmuorexa [JOK
2 IUIOCKOCTH; KacaTebHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuorexa [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7{2
unuuapudeckast TOBEPXHOCTb,

4 o0pa3yronye HUIHHIPHIECKON 1 bu6mmoreka [IOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast

bu6mmoreka [IOK
5 MOBEPXHOCTh, 00pa3yromas u oCh; 1
. . https://m.edsoo.ru/1886216
TI0MIa/1b OOKOBOM M MOJTHON MOBEPXHOCTH
N306paxkenne nuauHApa Ha MIOCKOCTH.

6 Pa3Béprka uununapa. CeyeHus HUIMHIpA | bubnuoreka [IOK
(TIOCKOCTBI0, MapauIeIbHON WUITH https://m.edsoo.ru/016e25¢eb
MEePIEHANKYIISIPHONW OCH IMJIMH]IPA)

Konunyeckast TOBEpXHOCTh, 00pa3yromue
. P pasy bubnmnoreka [JOK
7 KOHMYECKOU MTOBEPXHOCTH, OCh M BEPIIINHA 1

KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b




KOHYCZ OCHOBAHME U BEPIIWHA,

bu6mmoreka [IOK

8 o0pa3yromas 1 0Ch; IIOIIaas OOKOBOH U
p }i = e https://m.edsoo.ru/897dd3b2
MOJIHOW MTOBEPXHOCTHU

9 YceuéHHbIN KOHYC: 00pa3ylolre U BbICOTA; bubnmoreka [JOK
OCHOBaHHS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0paxeHue KoHyca Ha MIIOCKOCTH.

Pa3Béprka konyca. CeueHus: KoHyca
10 (TUTOCKOCTBI0, MapajuIeIbHOH OCHOBAHUIO bubmmorexa [IOK
> 1ap ! : https://m.edsoo.ru/Obde1be8
U TUIOCKOCTBIO, IPOXOIALICH uepes
BEPILUHY)

1 KomOunarus Ten BpamieHus u bubnuorexa [JOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl0eS
MHororpaHHUK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BiMcaHHast B MHOTOTPAaHHHK HJIH B bubmmorexa LHOK

P, P https://m.eds00.ru/0b136158
TEJIO BpaIllEHUS

13 [Tonsitue 06 00béMe. OCHOBHBIE CBOWICTBA bubmuoreka [JOK
00BEMOB TeT https://m.edso0.ru/26a03fb7

bu6mmoreka [IOK

14 O0BéM HmUIMHApPA, KOHyCa

i P Y https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK

15 O0béM 1m1apa U mIoImaab chepbl

P wmae cgep https://m.edsoo.ru/d189bde2
[TonoOHbIe Tena B MPOCTPAHCTBE.
16 COOTHOIIEHUS MEXTY TUIOIIAASIMU bubmmorexa [TOK
N {[y e https://m.edsoo.ru/810cf1eb
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEJ

17 KonTtponbHas padora no temam "Terna bubnnorexka [JOK
BpaimeHus" u "OO0beMbl Ten" https://m.edsoo.ru/4a33a8ab

bu6mmorexa [IOK

18 BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE

https://m.edsoo.ru/5caefclb




bu6mmoreka [IOK

19 CiioxeHue ¥ BRIUUTAHUE BEKTOPOB
P https://m.edsoo.n/23f4f089
bubmuorexa [JOK
20 YMHOK€EHHE BEKTOpa Ha YNCII0
M HHE BeiTopa Ha Huei https://m.edsoo.ru/dee379eb
Pa3nosxeHne BekTopa 1o TpéM
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [IOK
p paM. ’p https://m.edsoo.ru/a28fd74e
napajuiejaenumneaa
Pemenue 3amay, CBSI3aHHBIX C
22 MIPUMEHEHUEM MPABUII AEHCTBHUM C bubmmorexa [IOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMU
” KoopauHatHO-BEKTOpPHBIN METOJ IIPU bubnnoreka [JOK
pEIIEHNH T€OMETPUUECKHX 3a]1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucteMa KOOpAUHAT B
24 npoctpancTBe. KoopauHatel BekTopa bubmmorexa LOK
pOCTPpAHICTBE. ROOPA pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3agaun B KOOpAUHATAX
75 VYron mexay BekTopamu. CKalsipHOE bubnunorexa [JOK
MPOU3BENEHNUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brruncnenue yrioB Mex1y IpsIMbIMU U bubnmnorexa [JOK
IIOCKOCTSMU https://m.edsoo.ru/8efbe78e
7 KonrtponbHas pabora no reme "Bekropsl u bubnnorexka [JOK
KOOpJMHATHI B IPOCTPaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenue, o6obIIEHNE 1
73 cucreMaTtu3alus 3HaHuii. OCHOBHbIE bubnuotexa [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
MJIaHUMETPUHU
29 [ToBTOpenwue, 0600IIEHNE 1 bubmuorexa [JOK

cucTeMaTu3anusa 3HaHuii. OCHOBHEIC

https://m.edsoo.ru/078cd184




burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpEeHME, 0000IICHUE U

30 cUCTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/7491efe0

[ToBTOpeHue, 0600IICHNE U

31 cucTeMAaTH3alg 3HaHUH. 3agaun 1 buGnnorexa LIOK
https://m.edsoo.ru/4dffda97
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpeHue, 0600IICHNE U
1 cucremaTtu3aiuys 3Hanuii. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
bu6mmoreka [IOK
33 Hroroas xouTpoasHas padbora 1 hitps://m.cdsoo.ru/ec24dfc?
34 [ToBTOpenue, oboOIICHNE U 1 bubnuoreka [IOK
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus
pe3yJabTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
- [TpuMeHSITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX MPU PEUICHUH
. T€OMETPUUYECKUX 3a]1a4
73 OrnepupoBaTh TMOHATUSIMH: MApPaUICIILHOCTh M TEPIEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KrnaccudunupoBaTs B3aMMHOE PacIOIOKEHHE MPSMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NOHATUAMMU: IBYTPAHHBIN YTOJI, TPaHU JIBYTPAHHOIO yTJa,
7.5 pedpo IBYIpaHHOTO yIJIa, JUHEWHBIA yToJd JABYTpaHHOTO Yria,
rpaaycHasi Mepa IByrpaHHOTrO yria
OnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIbII U HEBBITYKJIbII
7.6 MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, MPaBUITLHBIN
MHOT'OTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MTUpaMuja, mpusMa,
. MIPSIMOYTOJIHHBIN MapajuieNenume], Kyo)
KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpasl OCHOBAaHUS  JUIsS
. Kinaccupukanuyd  (BBIMYKIbIE W HEBBITYKJIblE MHOTOTPAHHHKH,
' MpaBUIbHBIE MHOTOTPAHHUKH, TPSAMBIE U HAKIOHHBIE TPHU3MBI,
napajuie’aenuneab)
79 OnepupoBaTh  TOHSITHIMU: CeKymasi  TUIOCKOCTb, ceueHue
' MHOT'OIPAaHHUKOB
710 OOBSICHITh MPUHIUIBI TOCTPOCHHUS CEUYEHWH MHOTOTPAHHHUKOB,

HCIIOJIB3YA METOA CJICI0B

7.11

Ctpouth cedyeHHs] MHOTOTPAHHHUKOB METOJOM CJIEJIOB, BBINOIHSTH
(BBIHOCHBIE) TUIOCKME 4YEpTEeXKUM M3 PHCYHKOB MPOCTBIX OOBEMHBIX

buryp: Buja cBepxy, cOOKy, CHU3Y




7.12

Pemiate 3a1a41 Ha HAXOXKICHHUC r’COMCTPUYCCKUX BCIIMYHH 10 06pa3uaM
WX aJIrOPpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYCCKHUEC MCTOJBI IIpU
pemiCHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS ITPAMBIMHA

7.13

Pemiats 3a1a41 Ha HAXO0XKICHHUEC TCOMCTPUYCCKUX BECJIIMYHH 110 06pa3uaM
HIIW aJITOpUTMaM, MNPUMCHAA H3BCCTHBIC aHAIUTHUYECKHUEC MCTOJBI IIpU
pPCIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a7a4 Ha BbIYMUCICHUC YTJIOB
MCXKAY CKPCIIUBAOIHUMUCA IIPAMBIMUA, MEXIY pr[MOﬁ U IIJIOCKOCTBIO,

MEXY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

7.15

Berancnsate 00bEMBI W IUIOMIAJM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnupamuga) C OpUMeHeHHeM  (GOpMyJl,  BBIYUCIATH
COOTHOIIECHUS MEXTY TUTONIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOI'OI'PaHHUKOB

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

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPBI

7.16

7.17

7.18

7.19

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMAIIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUIypax, NPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

[TpumensTh reomMeTprueckue (pakThl A PEIICHUS] CTEPEOMETPUUECKUX
3aJa4, MPEANoaralouiiX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

[IpuMeHATh TpocTelllIne NPOrpaMMHBIE CpPEICTBA U DIIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHCTEMBl TIPU PEIICHUH CTEPEOMETPUUECKUX
3a1au

[IpuBOANTE IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

KU3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATh TMOJy4YEHHbIE 3HAHWUA HA NPAKTUKE: AHAIW3UPOBATH
pealbHbBIe CUTyallUd M INPUMEHATh HU3YYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeLIEHUsI MaTeMaTH4ecKu CQHOpPMYJIUPOBAHHON MpPOOIEMBI,
MOJICJINPOBATh peabHbIE CUTYallMH Ha S3BbIKE T€OMETPHUU, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENH C HUCIIOJIb30BAHUEM I€OMETPUUECKUX MOHATUN U
TeopeM, armnapara areOpbl, pelarb NPaKTHUECKUE 3aauu, CBI3aHHbIE

C HAXOXXACHUEM I'€OMCTPHICCKUX BECIIMYUH




11 KJTACC

Kon

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero odpasoBanusi

6

I'eomerpus

6.1

6.2
6.3
6.4

6.5

OnepupoBarb HOHSTUAMU: LMJIMHIPUYECKast IIOBEPXHOCTb,
oOpa3zyomue MUIUHAPUIECKONW MOBEPXHOCTH, LUIUHAP, KOHHUYECKAas
[IOBEPXHOCTh, O00pa3ylolIMe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas moBEpXHOCTh

Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
OOBACHATH CIIOCOOBI MOTYyUEHUS Tell BpallleHuUs

KrnaccudunupoBars B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH
OnepupoBaTh NOHATUSIMM: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA,

BbICOTa CCTMCHTA, mapOBoﬁ CHOﬁ, OCHOBAHHEC IIapOBOI'0 CJI0A, BBICOTA

IIapPOBOTO CJIOS, IAPOBOM CEKTOP

6.6

6.7

6.8

Boeraucnare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
TeOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyJT

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy u
ONMCaHHBIN OKOJO cdephl, cepa, BNUCaHHAS B MHOTOTPAaHHUK WM
TEJIO BPALLEHUS

BbluMCIATE COOTHOLIEHHMS MEXAY IUIOIAASIMH IOBEPXHOCTEH U

00BéMaMH TTOTOOHBIX TEN

6.9

6.10

N306paxaTs n3yyaemble QUIYypbl OT PYKH U C IPUMEHEHUEM MTPOCTHIX
4EepTEKHBIX HHCTPYMEHTOB

BoInonHATh (BBIHOCHBIE) TUIOCKHME YEPTEXU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUTyp: BUJ CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHS Tell

BpalIeHUs

6.11

W3Bnekarb, MHTEPIPETUPOBATh M MPEOOPa30BBIBATE MHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPeACTaBICHHYIO Ha

YepTekax U pUCYHKax

6.12

[IpumensTs reoMerprueckue GakThl JUIsl pEIIEHUs] CTEPEOMETPHUECKHUX
3a/1a4, MPEANoNaralolliuX HECKOJIbKO IIaroB PEIICHUs, €CIIA YCIOBUS

MIPUMEHEHHUS 3a/IaHbI B IBHOU (hopMe




6.13

OnepupoBarh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrmmonaaTs HCﬁCTBHH CJIOKCHHUA BCKTOPOB, BbIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpAa HAa 4UCIIO, 06’b$ICHSITB, KakKMMH CBOMCTBAMH OHH

o0JIamaroT

6.15

6.16

HpI/IMCHHTB IIpaBUJIO IIapaJlICICnuIeaa npu CI0XKECHNHU BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: NCKAPTOBbBI KOOPAWHATHI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBEHCTBO BEKTOPOB, KOOPAHUHATEI BEKTOPA,
Yroia MEXKAY BCKTOpaMH, CKaJLIpHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPbI

6.17

Haxoauts cyMMy BEKTOpPOB M MPOM3BEICHHE BEKTOpA Ha YUCIO, YIoJl
MEX/1y BEKTOpaMHU, CKaJIIPHOE POU3BEACHHE, PACKIIAIbIBATh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

6.19

6.20

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

Pemarsn HpOCTGfII.HHG TCOMCTPHUUCCKUE 3ala4YuM Ha IIPUMCHCHHC

BCKTOPHO-KOOPAUHATHOI'O MCTOJ1a

Pemarsn 3aJa4yyd Ha J0Ka3aTCJIbCTBO MAaTCMAaTH4YCCKUX OTHOIICHUH U
HaXO0XKXIACHUC I'COMCTPUICCKUX BCIIUYNH I10 06pa3uaM HJIK aJIrTOpUTMaMm,
IIPUMCHSA HN3BCCTHBIC MCETO/bI npu PCIICHHUN CTaHAAPTHBIX

MaAaTeMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpumenaTs mnpocTeliie NpOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKUX
3a7a4

[IpuBOoAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKA3HU, PACIlO3HaBaTh MPOSBIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumenATh TMONyYEHHBIE 3HAHMS Ha I[IPAKTUKE: aHAJIU3UPOBATh
peanbHbIE CUTyallUM W NPUMEHSTh M3YUYEHHbIC MOHSATHS B IPOIECCE
MOWCKA PEUICHUs] MaTeMaTH4eCKH CcOpMYyITUPOBAHHOW MPOOIEMBI,
MOJIETTUPOBATh PEAJIbHBIE CUTYAI[UU Ha A3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIH C UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATHI U
TEOpeM, amrmapara ajareOpbl, pemarh MPaKTHYECKUE 3a/1a9, CBsI3aHHbBIS

C HAXOXKACHUEM I'COMCTPUYCCKUX BCIIMUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, POCTPAHCTBO.
[lonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHUH  CTEPEOMETPHH:  aKCHOMBI

CTECPCOMETPHHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHuWE TpSIMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
IapajuleJIbHble W CKpeuuBaromuecs mnpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEl B MPOCTPAHCTBE: MapajlieNibHbIE TMpsSMble B TMPOCTPAHCTBE,
MapaJIENBHOCTh TPEX MPSAMBIX, MAPAIUICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YTol MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapannenpsHOCTH IJTOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miockocted. [Ipocreiimne mpocTpaHCTBEHHBIE (GUTYpPBHl Ha

IUIOCKOCTHU: TETPadIp, KyO, napajuieenure, HOCTPOSHHE CEYCHU

7.3

7.4

[lepneHIUKYISPHOCTh NPSIMOM M IUIOCKOCTH: HEPIEHIUKYJSIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYJISPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJISAPHOCTH NPSAIMOM M IUIOCKOCTH, TEOpeMa O IIPSIMOU
MEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY HPSAIMON U
IJIOCKOCTBIO,  IBYTPaHHBIM  YroJI, JIMHEWHBIA yrojl JIBYIPAaHHOIO  yrija.
[lepneHuKyIsp U HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHUE
OT MPSIMOH 10 IIIOCKOCTH, MPOEKLUs (PUTYpBI Ha IIIOCKOCTh. [leprneHaAnKyIsipHOCTh
IJIOCKOCTEM: MPHU3HAK MEPIEHAMKYJIPHOCTH IBYX IUIOCKOCTEH. Teopema o Tpéx
MEepIEHUKYIIpax

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPDAHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
puU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi ¥ HAKJIOHHAs NPU3MBbI, OOKOBasi U
MTOJTHAS ITOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, MIPSIMOYTOJIBbHBIN
napajuiejienuIe] U ero coucrea. Ilupamupa: n-yronpHas nupamMuna, TpaHd U
OCHOBaHUE MHUpaMuibl, 00KOBas U MOJIHAs IOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS U
yceuéHHas NupaMuaa. OJIEMEHTbl Mpu3Mbl M nupamuasl. [IpaBuiibHbIE
MHOT'OTPaHHUKH: IOHATHE MPABWIBHOTO MHOTIOTPAHHUKA, NPABWIbHAS MpU3Ma H

IpaBUJIbHAs MNHUpaMuIa, IIPpaBUJIbHAsA TPCYTOJIbHAA IMHpaMHIa U HpaBHJ’IBHBIfI




7.5

7.6

7.7

teTpa’qp, KyO. IIpenctaBieHre O NpPaBUIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKadAp U UKOCARJAPYTHUC Ceuenus IIPpU3MBbI U ITHPaMU/JIbI

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

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Boruncnenue 3meMeHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH W TIOJMHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHMH, TeopeMa 0 60KOBOM MOBEPXHOCTH MPsMO# 1Tpu3Mbl. [Lmomianb 60koBoi
MIOBEPXHOCTU M IIOBEPXHOCTH IIPABWJIBHOM NHUpaMU[bl, TEOpPEMa O ILIOIIAIU

yceuéHHoii nupamubl. [Toastie 06 06bpéme. OOBEM TUPaMUIBI, TPU3MBI

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

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEI

11 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

6

6.1

6.2

I'eomeTpus

[{unuaapuyeckas MOBEPXHOCTh, 00pa3ylolfe IMIMHIPUYECKON MOBEPXHOCTH,
OCh UWJIMHAPUYECKOW TmoBepXHOCTH. Llumuuap: ocHoBaHust u  OOKOBas
MOBEPXHOCTh, 00Pa3yIoIas U 0Ch, TUIOMIAs OOKOBOI U MOJHOM MOBEPXHOCTH

Konuyeckass moBepXHOCTb, OOpa3yrollue KOHHYECKON TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHOCTH. KoHyC: OCHOBaHUWE U BepIlInHA, 00pa3yroIias
U OCh, IUIOMIAJh OOKOBOM U TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:

06pa3y101uI/Ie M BBICOTA, OCHOBAHUA U OokoBas MOBCPXHOCTDH

6.3

6.4

6.5

6.6

Cdepa u map: HeHTp, paguyc, AMaMeTp, II0Iab TOBEPXHOCTH cepbl. Bzanmuoe
pacronioskeHre chepbl U IIIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, TIomaib
cepsl

N3o0paskenue Ten BpallieHusl Ha IIIOCKOCTH. Pa3BépTka MUIMHIpA U KOHYCa
KomOuHammu Ten BpalleHus ¥ MHOTOTPaHHHKOB. MHOTOTPaHHHUK, OIMUCAHHBIN
okoJto chepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, FJIH TEJIO0 BPAIEHUS

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO TapajuleNienuneaa u cieActBus u3 He€. OO0bEM NWIMHIPA,

koHyca. O0BEM mapa u miomaab chepol

6.7

[TogoGubie Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXKAY  IUIOMIAISIMHU

MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEJ




6.8

Ceuenus nunuMHapa (mapajyieNbHO U NEPHEHAMKYJSPHO OCH), CEUEHHUS KOHyca

(mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY ), CEUECHUS 11apa

6.9

6.10

BexTop Ha miockoctu u B mpocTpaHcTBe. CII0)KEHHE M BBIYMTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mciio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaMm. [lpaBuno mnapamienenunena. PemeHwe 3agad, CBSI3aHHBIX €

MPUMEHEHHUEM IIPABUII ACUCTBUIN C BEKTOpaMU

[IpssMoyrosnbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreitine 3amaum B KOOpJAWHATax. Yrojl Mexay Bektopamu. CkalsspHOe
IMPOU3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCXKAY HNPAMBIMU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/ IIPpU PECIICHNHU I'COMCTPUICCKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOM NPOrPaMMBbI CPeIHero
001ero ooOpazoBaHus

Bianenue meTonamu J0oKazaTenbCTB, AITOPUTMAMU PEIICHUS 3a/1a4;
yMeH#e GopMyIHpOBaTh U ONIEPUPOBATH MOHITUSIMU: ONpEIesICHuUE,
aKcuoma, TEOpeMa, CIEeICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE  (OPMYJIUPOBKHM;,  NPUMEHSATH  HUX;  YMEHHUE
dbopMyHpoBaTh 00paTHOE W MPOTHUBOIOJIOKHOE YTBEPIKICHUE,
MPUBOJIUTh TMPUMEPHI W KOHTPHPUMEPHI, HCIIOJIb30BATh METO/]
MaTeMaTU4eCKOW  WHIYKIIHU; MPOBOJIUTH  JIOKa3aTeJIbHbIC
paccyXJeHus TpU pElICHUH 3a7ad, OICHUBATHh JIOTUYECKYIO
MPaBUILHOCTh PACCYXACHHUI; YMEHHE ONEPUPOBATH MOHATHUSMU:
MHO>KECTBO, ITOJJMHOKECTBO, ONEPalliU HAJ MHOKECTBAMU; YMEHUE
WCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN arrapar JJis OMUCaAHUS
peaNIbHBIX MPOIIECCOB U SIBJICHUI U MPU PEIICHUH 3a/1a4, B TOM YHCIIE
W3 JPYTUX YU4EeOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHSATUIMH:
rpad, cBs3HBIN rpad, nepeBo, HUKI, rpad Ha MIOCKOCTH; YMEHUE
3a7aBaTh M OMHUCHIBaTh rpadpl  pa3TUYHBIMU  CIIOCOOAMHU;

HUCIIOJIB30BaTh I‘pa(bbl IIpU pCUICHUU 3aaa4

YMeHue omnepupoBaTh MNOHSTHUSAMM: HATYpPaJIbHOE YHCIIO, IIEJI0€
YHCJIO, CTENEHb C LEJIbIM II0Ka3aTeleM, KOPEHb HaTypaJbHOMN
CTENEHM, CTENEHb C palloOHAJIbHBIM II0Ka3aTeleM, CTElEHb C
JIeMCTBUTENBLHBIM [TOKa3aTeleM, Jiorapu(M yrcia, CHHYC, KOCUHYC U
TaHI€HC IIPOU3BOJIBHOIO YHCIIA, OCTATOK 10 MOJYJII0, PALHOHAIBHOE
YHCII0, UPPALMOHAIIBHOE YHCII0, MHOKECTBA HATYPAJIBHBIX, LIEIBIX,
palOHAIbHBIX, JEUCTBUTENBHBIX YHUCEN; YMEHUE HCIOJIb30BaTh
NPU3HAKH  JISIMMOCTH, HauWMEHbIIWH OOmuil jmenurens u
HauMeHbllee olliee KpaTHoOe, anroputMm EBkimuaa mpu pemeHuu
3a/1a4; 3HAKOMCTBO C PAa3JIMUYHBIMHU IO3MLIMOHHBIMU CHCTEMaMH
CUMCJICHHS; yMEHHME BBINIOJHATH BBIYMCIEHUE 3HAYEHUH W
npeoOpa3oBaHusl BBIPAKEHUH CO CTENEHAMU U JorapupmMamu,

npeoOpazoBaHusl JIPOOHO-PAIIMOHAIBHBIX  BBIPAXCHUH; YMEHHE




OIIEpPUPOBATH MOHATHIAMMU: IOCIENI0BATEIBHOCTD, apuMeTHuecKas
Iporpeccus, reomMeTpuyecKas porpeccus, OECKOHEUHO
yObIBafomiasi TreoMeTpuYecKas Mporpeccusi; yYMEHHE 3ajaBaThb
MOCJIeI0BATEIbHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX
(dbopMys; yMEHHE ONEpPHpPOBATH MOHATUSMH: KOMIUIEKCHOE YHUCIIO,
COIIPSDKEHHBIE  KOMIUIEKCHBIE 4HCla, MOIYJb U  apryMEHT
KOMIUIEKCHOTO 4Mcia, ¢opMa 3alucd KOMIUIEKCHBIX —YHCell
(reoMeTpuyeckas, TPUrOHOMETpUYECKas U alredpandeckas); yMeTh
MPOU3BOIUTH apu(MeTHUYecKue JeHCTBHSA C KOMIUIEKCHBIMU
YucIaMU; TPUBOAUTH IPUMEPHl HCIHOJIb30BAHUSA KOMIIJIEKCHBIX
4ycelsl; ONEepUpOBaTh MOHATHSAMM: MaTpuua 2x2 u  3x3,

OIIpCACIINTCIIb MAaTPUILIbI, FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue OIIEpPUPOBATH HOHSTHSMM: paloHaJIbHBbIE,
uppaloHajbHble, IIOKa3aTelIbHbIE, CTENEHHbIE, JJorapu(pMuyecKue,
TPUTOHOMETPUYECKUE YPAaBHEHUsS M HEPABEHCTBA, MX CHUCTEMBI,
YMEHHME OIEpPUPOBaTh IOHATUAMM: TOXKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUH H
HEPABEHCTB, PAaBHOCWIBHOCTb YPaBHEHUM, HEPABEHCTB U CUCTEM;
yYMEHHUE pellaTb ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOIIbIO
Pa3IMYHBIX NPUEMOB; PEIIATh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI
C MapaMeTpoM; IPUMEHATh YPAaBHEHHMsI, HEPABEHCTBA, UX CHCTEMBI
JUISL pelIeHUs MaTeMaTU4eCKUX 3alad M 3a4ad M3 Pa3IUYHbIX

oOyacTell HayKu U pealbHOM )KU3HU

YMeHue onepupoBaTh MOHATHAMH: (PYHKIHS, YETHOCTh (QYHKLUH,
NEPUOJUYHOCTD ¢byHKIHY, OTrpaHUYEHHOCTH byHKIMY,
MOHOTOHHOCTh (YHKIUH, 3KCTpeMyM (PYyHKIMH, HauOoiblliee U
HauMEHbllee 3HaueHUs (QYHKIMM Ha MPOMEXYTKe, HelpepbIBHAs
¢byHKIusA, acuMnToThl Trpaduka (GyHKIUU, NepBas U BTOpas
NpOu3BO/HAS (YHKIMU, T€OMETPUUYECKUM M (U3UUECKUH CMBICI
MIPOU3BOJIHOM, MEepBOOOpa3Hast, ONpPEeNEHHBIM MHTErpai; yMEeHUe
HaXOJUTh AaCHUMITOTHI rpaduka (QyHKIUH, YMEHHE BBIUYUCIATH
MIPOU3BOJIHBIE CYMMBbI, NPOU3BEIACHHS, YAaCTHOTO M KOMIIO3UIIUU
(GyHKIMHA, HAXOIUTh YpaBHEHUE KacaTeIbHON K rpaduky QyHKIHU;
yMEHHE HaXOAUTh MPOU3BOHBIE 3JIEMEHTAPHBIX (DYHKUUN; yMEHUE

HUCIIOJIb30BAThL  MPOU3BOAHYIO  JId  HMCCIICAOBAHUA (I)YHKI_II/II\/'I,




HaXOIUTh HAWOONBIINE W HAUMEHBIIME 3HAYCHUS QYHKIIHI;
CTpPOUTH TpaUK MHOTOYJICHOB C HCIIOJIb30BAHUEM  armapaTa
MaTeMaTUYeCKOr0  aHaju3a; MPUMEHSATh MPOU3BOJHYIO  JJIA
HaxO0JICHUsI HAWJIY4ILEro PEeHIeHUs] B NPHUKJIAJAHBIX, B TOM YHCIIE
COLIMATTbHO-9)KOHOMHYECKUX W (PU3UYECKUX 3a7adax; HaXOIUTh
wiomaau M o0bEMBI (UTY C NMOMOUIbIO MHTErpana; MPUBOIUTH
MpUMEpPbl  MATEMATHYECKOIO  MOJICTUPOBAHUS C  TOMOIIBIO

mudepeHIHATBHBIX YPaBHCHUM

VYMeHue omnepupoBaTh MOHATHAMH: Tpaduk QyHKIHMH, oOpaTHas
¢byHkumg,  KomMmo3uuus — QYyHKOWHA,  JUHEWHas — QYHKIHA,
KBazpaTuyHas (yHKUWS, panuoHaiubHAs (QyHKUMS, CTENeHHAs
byHKIHA, TPUTOHOMETPHUECKHE ¢byHKIHH, oOpaTHbIE
TPUTOHOMETPUYECKHUE byHKIUH, HOKa3aTenbHast u
norapudmMuydeckast QyHKIUHN; yMEHHE CTPOUTDH TpaduKu H3y4eHHBIX
(GyHKIMHA, BBINONHATH MpeoOpa3oBaHus TpapuKoB (QYHKIIHIA,
UCIIOJIB30BaTh TpaduKy I U3yYeHHUs IPOLIECCOB M 3aBHCUMOCTEH,
IpHU PEIICHUH 33734 U3 JIPYTHX Y4eOHBIX MPEIMETOB M 3a/a4 U3
peanbHON JKM3HM; BbIpaKaTh (HOpMyJIaMu 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU; HUCIIOJNB30BaTh CBOMCTBA W Tpaduku (QyHKIWA yIs
peuIeHusl ypaBHEHHMH, HEPAaBEHCTB M 3aJad C IapaMeTpaMuy;
n3o0pakaTh Ha KOOPJAMHATHOW TIJIOCKOCTH MHOXXECTBA PEIICHUM

ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 331a4H PAa3HbIX THIIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJIM W YacTH, Ha JABW)XKEHHE, paboOTy, CTOMMOCTh
TOBAPOB M yCIYT, HAJIOTH, 337a4H U3 00JIACTH YIIPABICHUS JINYHBIMU
U ceMelHbIMU (PUHAHCAMU); COCTaBJISATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA M HX CHUCTEMBI 0 YCJIOBHUIO 3aJadd, HCCIEN0BATh
MOJIyYEHHOE  pEllIeHWe W  OLEHUBaTh  IPaBAOINOJ00HOCTh
pe3yNIbTaTOB; YMEHHUE MOJIEIMPOBATh PEabHbIE CUTYallUU Ha SI3bIKE
MaTEeMaTHKHU; COCTAaBJISITh BBIPAYKEHUS, YPABHEHUs, HEPABEHCTBA U
UX CHCTEMBI II0 YCIOBHIO 3aJa4d, MCCIENOBAThb IIOCTPOEHHBIE
MOJIETIN C UCIOJIb30BaHUEM alllapara ajireopbl, HHTEPIPETUPOBAThH

HOJ’Iy‘-IGHHLIﬁ pe3yibTaTt

YMmenue ONCpUpOBaTh MNOHATUAMHU: CPCAHEC apI/I(I)MeTI/ILICCKOC,

MEaHuaHa, HauOoIbllee W HaUMEHBIIEE 3HA4YCHHA, pa3Max,




JUCTIepCHsl, CTAaHAAPTHOE OTKJIOHEHWE YHCIOBOrO0 HabOpa; yMeHUe
W3BJIEKaTh, UHTEPIPETUPOBATh MH(GOPMALIMIO, MPEICTABICHHYIO B
Tabmuiax, Ha Jauarpammax, rpadukax, OTPaKAMIIYyI CBOWCTBA
pealIbHBIX TPOIECCOB M SBJICHUI; MPEACTaBIATh UH(OpPMALNIO C
MOMOIIBI0 TaOMUI] W JAWarpaMM; HCCIEIOBaTh CTATHCTUYCCKUE
JaHHbIE, B TOM 4YHCIIEe C NMpPUMEHEHHEM TpaduyecKuX METOAOB U
ANEKTPOHHBIX CPEJACTB; TpadUUECKH UCCIEAOBATh COBMECTHBIE
HaOJIIO/IEHUsl C TOMOUIbIO JHWarpaMM pacCeUBaHUs M JHMHEHHOMN

perpeccuun

YMeHue onepupoBaTh MOHATUAMU: CIIyYalHBIM OINBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIy4yailHOro COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTH C UCTIOJIb30BaHUEM IpapUueCKIX METOI0B; TIPUMEHSTh
(GopMyJBbl CIOXEHUS U YMHOXXEHHUsS BEpOSTHOCTEH, (GopMyity
MIOJIHOM BeposSITHOCTH, (hopmyity bepHyiin, komOuHAaTOpHBIE (haKThI
1 (OpMYIIbI; OLIEHUBATh BEPOSITHOCTH PEANBHBIX COOBITUI; YMEHHE
OIIEpUPOBATh IOHATUAMM: CllydaiiHas BEJIWYMHA, PACIpPEIEICHHE
BEPOSATHOCTEM, MAaTeMAaTHYECKOE  OXXKHMJIAHHWE, JUCHEPCUS W
CTaHJApTHOE OTKJIOHEHUE CIIly4yallHOM BEIMYMHBI, (YHKLUU
pacnpeneseHus M INIOTHOCTH PaBHOMEPHOTIO, IOKAa3aTCIIBHOIO U
HOPMaJIbHOTO PACHpPENEICHUM; yYMEHHE MCIONb30BaTh CBOMCTBA
W3YUYEHHBIX DPACHPENEICHUN JUIsl PEIICHMs 3a/ad; 3HAKOMCTBO C
MOHATUSAMH: 3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOUYHBIX
HCCIEA0BAHUM; YMEHHME MPUBOIUTH NMPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U OOIECTBEHHBIX SIBICHUSIX; YMEHUE
ONEPUPOBATh IOHATUSMHU: COYETAHHE, IIEPECTAHOBKA, YHUCIIO
COYETaHWH, YUCIO MepecTaHoBOK; OWHOM HbloTOHA; yMeHue
MPUMEHITh KOMOMHATOPHBIE (PAKTBI U PACCYkKACHUS ISl PELICHUS
3aJa4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; COCTaBIATH
BEPOSATHOCTHYK0 MOJEIb M HUHTEPHPETUPOBATH  IOITYYEHHBIN

pe3yabTaT

YMeHue omnepupoBaTh NOHATUSAMHU: TOYKA, IpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YyTIja, IUIOCKUH Yrod,
JIBYTPaHHBIN yrojl, TPEXTPaHHbIN YTroj, CKpEIMBAIOIIMEcs IPSIMBbIE,
MapajuleIbHOCTh M HEPIEHANKYJISIPHOCTh MPSAMBIX U IJIOCKOCTEH,

YToJa MExXAy NpsAMBIMH, YIOoJl MCKAY HpHMOﬁ " IIOCKOCTBIO, YI'OJI




MEXJy IIIOCKOCTSIMH, pAacCTOSHUE OT TOYKM J0 IIJIOCKOCTH,
paccTosiHUE MEXIY NPSIMBIMH, PAaCCTOSIHME MEXAY IUIOCKOCTSIMM;
YMEHHUE HCIIOJIb30BaTh MPH PEIIEHUH 3a/1a4 U3y4YeHHBbIC (AKThl U
TEOpEMbl IUIAHUMETPHM; YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKpYXaloIlero MHUpa; CTPOUTh MAaT€MaTUYECKUE MOJEIU C
[IOMOILbI0 T€OMETPUYECKUX MOHATHUH W BEJIWYMH, pellaTh

CBA3aHHLIC C HUMU IMPAKTHYCCKUC 3aa4U

10

YMeHue omnepupoBaTh MOHATHUAMHU: IUIOMAAb (QUTYpPBL, O0BEM
(Gurypbl, MHOTOI'paHHUK, NPaBWIbHBIH MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKa, Ky0, mapaienenure, npu3Ma, nupamuia, Gpurypa
U MOBEPXHOCTh BpallleHUs!, IUIUHJp, KOHYC, 1Iap, cdepa, miouaib
cdepsl, TMIOM@AAb TOBEPXHOCTH IHPAMHJIBL, TPU3MBIL, KOHYCAa,
LWIMHApPa, 00bEM Ky0Oa, HpPSIMOYTOJbHOIO MapajulelenuIesa,
NUpaMHMIbl, NPU3MBI, LMIMHApPA, KOHyca, IIapa, pa3BEpTKa
MIOBEPXHOCTHU, CEYEHMSI KOHYCA U LIWJIMHIpa, apaieIbHble OCU WU
OCHOBAHHIO, CEYEHME Ilapa, IUIOCKOCTb, Kacaromascs cdepsl,
LWIMHIpa, KOHYCa; YMEHUE CTPOUTh CEYEHUE MHOTOTPaHHUKA,
n300pakaTh MHOTOI'PAaHHUKH, (UIypbl U MOBEPXHOCTH BpAILLCHMS,
WX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO 3JEKTPOHHBIX CPEJACTB;
yMEHUE  HIpPUMEHSATb  CBOMCTBA  I€OMETpUYECKHX  (uryp,
CaMOCTOSITENIbHO (POPMYJIMPOBATDH OIPENIEICHUS U3ydaeMbIX (QUryp,
BBIIBUTaTh TUIIOTE3bl O CBOMCTBAX M NPU3HAKAX I'€OMETPUUYECKUX
¢uryp, o0OCHOBBIBaTh WJIM OMNPOBEPraTh HUX; YMEHHE IMPOBOAUTH
kjnaccuukanuo (GUryp mo pasiauyHbBIM IPU3HAKAM, BBIMOIHATH

HCO6XOI[I/IMI)IG JOMMOJIHUTCIIbHBIC ITIOCTPOCHHUA

11

YMeHne onepupoBaTh TMOHATHUSIMH: JBIKEHHE B IPOCTPAHCTBE,
napajyieNIbHblii  MEepeHoC, CUMMETpHs Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, MpeolOpa3zoBaHUEe MOA00US, IOJO0OHbBIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U MMOA0OHBIE GUTYPHI, B TOM
yluclie B MPUPOJE, HCKYCCTBE, apXUTEKTYype; HCIOIb30BaTh
TreOMETPUUYECKUE OTHOUICHUS NpU PELIeHWH 3a/1a4; HaxOAUThb
reoMeTpUyYecKre BEIUYMHBI (JUIMHA, YroJl, IUIOHIalb, 00BEM) MpHU
pelIeHNH 33/a4 U3 JPYTUX y4eOHBIX MPEIMETOB U U3 PEaTbHOM
KU3HU, YMEHHE BBIUUCIIATH T€OMETPHUYECKHE BEIUYMHBI (JTMHA,

yroy, TUIOMIaAh, OO0BEM, TIUIOMIAAL TIOBEPXHOCTH), HCIOIB3YS




HU3Y4YCHHBIC (bOpMyJ'H:I n MCTOJABI, B TOM YHCIC: ILJIOIIaAb
MOBEPXHOCTH MUPAMUJIbI, MPU3MBI, KOHYyCa, MWIMHIPA, IUIOIIAIb
cdepbl; 00bEM Ky0a, IPSIMOYTOIBHOTO MapaUIeIeHIe [a, TAPAMU/IBI,
NPU3MBbI, [WIMHAPA, KOHYyCA, IIapa; YMEHHE HAaXOIUTh OTHOIICHHE

00bEMOB IOAOOHBIX (HUTYP

12

YMeHue onepupoBaTh IOHATHAMH: IPSMOYTOJIbHAs CHCTEMA
KOOpJUHAT, BEKTOP, KOOpAMHATBI TOYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpAa HA YUCIIO, PA3JIOKEHUE
BEKTOpa M0 0a3ucy, CKaJIIpHOE IPOU3BEICHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJ MEXIYy BEKTOPAMH; YMEHHME MHCIIOJIb30BaTh
BEKTOPHBIN U KOOPAMHATHBIM METOJ JUIsl PELIEHUS TEOMETPUYECKUX

3a7a4 ¥ 3a/1a4 JPyTruX y4eOHbIX IPEAMETOB

13

HEPEYE

YMenue BbIOMpaTh MOIXOISAIIMIA METOA MJsl PEIIeHUs 3a/Jayi;
MMOHMMAaHHUE 3HAYUMOCTH MATEMATHKW B M3YYCHUHM TPHUPOIHBIX U
OOIIECTBEHHBIX TPOIECCOB U SIBICHUN; YMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTEeMaTHUKU B UCKYCCTBE, YMEHUE TIPUBOIUTD
MpUMEPHl MATEMaTUUYECKUX OTKPBITUH POCCUHUCKOM M MHUPOBOI

MaTeMaTHYECKOU HAyKH

Hb 9JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 11O MATEMATHUKE

Kon

1.1

1.2

1.3

HpOBepﬂeM bIi 3JIEeMEHT CodcpiKaHusA

Yucia v BBIYUCIICHUS

HatypanbHble U 1ienble yncia. [Ipu3Haku AeIMMOCTH LEIbIX YUCEI
Panmonanehele unciaa. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, TNPOLEHTHI,
OecKOHEYHbIE IEPUOANUECKHE JPOOH

Apudmerndeckuif  KOpeHb  HaTypajdbHOM  cremeHu.  JlelictBus ¢

apupMeTUUEeCKUMU KOPHSIMH HaTypajIbHON CTEIEHH

1.4

1.5

CrermeHb ¢ meiabIM TokasareieM. CTENeHb C palMOHAIBHBIM ITOKa3aTeleM.
CBoiicTBa cTeneHu
CuHyC, KOCHHYC W TaHTEHC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,

APKTAHI'CHC YUCJIOBOI'0 apryMmeHTa

1.6

Jlorapudm yucna. JlecaTuyHble U HATypajJbHbIE JOrapu(MbI




JeiicTBuTenpHble 4Mcaa. ApH(QMETHYECKHE ONepaluu ¢ ACHCTBUTEIbHBIMU

1.7 yucnamu. [IpubnuxEHHbIe BBIYMCICHUS, MpaBWIa OKPYTJICHUS, MPUKUAKA U
OLICHKA PE3YJIbTATa BBIYUCICHUI
1.8 [Ipeobpa3zoBanue BeipaxeHUn
1.9 KommuiekcHsie uncna
2 VYpaBHEeHUS 1 HEpABEHCTBA
2.1 Llenbie 1 poOHO-palIMOHATILHBIC YPAaBHEHHUS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbIE U TOTapU(PMUIECKHE YPABHEHUS
2.5 Lenbie u 1poOHO-palIIOHATIbEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIC U JIOTApUPMUICCKIE HEPABSHCTBA
2.8 TpuronomeTrprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHUs, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuua cucteMsl JIMHEUHBIX YpaBHEHUN. OnpeaenuTesib MaTpuLbl
3 OyHKIHMH U TpaduKu
11 @yHk1us, crocoOsl 3aanus pyHkuuu. ['paduk Gynkuu. Bzanmuo obpaTHble
‘ bynkuun. Yérabie n Heu€THBIC QyHKIMU. [leproauyeckue GyHKIIUN
OO6nacth ompeaeNeHuss U MHOXKECTBO 3HaueHWi (QyHkuuu. Hymu dyHkmmm.
19 [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
‘ Makcumymbl 1 MUHUMYMBI (pyHKIIMU. Haunbomnbliiee 1 HauMeHblllee 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE
13 CrenenHas (QpyHKIHS ¢ HaTypalbHBIM M IIeNbIM Toka3ateneM. EE cBoiicTBa u
‘ rpa¢uk. CBoiicTBa U TpadUK KOPHS 1-OW CTENEHU
34 Tpuronomerpuueckue GyHKIMHN, UX CBOWCTBA U TpaduKu
3.5 [TokazarensHas u norapudmudeckas pyHKIINU, UX CBOMCTBA U rpaduku
36 Touku paspbiBa. AcuMOTOTHl rpadukoB QyHkumii. CBoHCTBa (QyHKIHIA,
' HETPEPHIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
13 Apudmernueckass u TeoMeTpuueckas mporpeccur. Dopmysa  CIOXKHBIX

IMPOLICHTOB




Hauana MmatemaTnueckoro aHaiunsa

4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHre MPOU3BOIHON K HCCIEAOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH U
4.2 AKCTpeMyMbl. HaxoxxieHre Haubobiero 1 HAMMEHbBLIETO 3HAYCHHS (PYHKITUH
Ha OTpe3Ke
43 [TepBooOpaznas. MaTerpan
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