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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l['eoMerpusi» 06a30BOTO YpOBHS IS
obyuarommuxcst  10-11 xmaccoB paspaboraHa Ha ocHoBe DeaepanbHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 00pa3oBaHUSI.
Peanuzanus nporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIBHOTO pPa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3zoBaHust OO0YyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX M
IPEIMETHBIX PE3YJIBTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTusg oOydaronmxcs, (GopMupoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYCHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIBHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM NTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTallid B COBPEMEHHOM
oO1IeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, TakK Kak oOOeCrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIMMHUCS
MOHATUMHBIX OCHOB FT€OMETPUU U TTOCTPOCHUU IEMTOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJayd, YMEHHE BbIIBUraTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS IMPU PEIICHUHM 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAKECHUSI OKPY>KAIOLIETO MHUpPA, YCJIOBHE YCHEHIHOTO IMO3HAHUS U AKTUBHOIO
npeoOpa3zoBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM NESTEIbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHFHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaya
dopMupoBaHus y  OOyYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  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 3HAaHUW M  JEHUCTBUM, cHeuu(pUUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHA MJIs
o0yJaromuxcs CpeHer IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpPOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cenuUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHI NMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHIO OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCuOHATBHOM NeATENbHOCTH.

JlocTmKeHre Lelnu OCBOCHHS MPOrpaMMbl 00ECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisiroTCS:

e (opMHpOBaHHE NPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPbl M OCO3HAHHUE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHus Kak
0 BaXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIICHHUS;

e OBJIAJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHS Ha M300paKeHHIX
POCTPAHCTBEHHBIX (PUTYD;

o (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJIEHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajauy;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXIACHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTHUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBIIIICHHS,



o (dopmupoBanue GyHKIMOHATBEHOU TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX TOHATUH, 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 OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NPOTEKaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YYAIIIXCS B Kypce CTEPEOMETPHUH ITPOBOAUTCA 33 CUET pEUICHUS 3a7a4 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4 HAa OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ngaHue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 0 TOJaM 00y4eHHUS
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanne o0Opa30oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacOpeAci€HHbIM 10 TojJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYUIECTBIISIIOCH MOCJIEN0BATENbHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOydaroUuxcs, pacuiupss U
yriyosisas e€, o0pasyst pOoYHble MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

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

B3auMHOe pacnosnokeHue MpsMBIX B MPOCTPAHCTBE: IE€peceKarolIrecs,
napajuielibHble M CKpeluBaronmecs mnpsmbie. [lapaienbHOCTh MNPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM; YrOoJd MEXIy MpPsIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJiebHbIE TUIOCKOCTH; CBOMCTBA MapaieIbHbIX
rmiockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MJIOCKOCTH: NEPNEHAUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsMbIE MapajljieJbHbIEe W MEPICHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSiMOM
MEPIEHIUKYJISIPHOW TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM H
IJIOCKOCThIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYITPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMIOCKOCTH, PACCTOSIHUE
OT NMPSAMOM JI0 IJIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPNEHIUKYJIIPHOCTH JBYX IulockocTed. Teopema o Tpéx
MEPIECHIUKYISIPaX.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: n-yronpHas nupamuia, TpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBusnibHbIe
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; NMpaBUJIbHAS MpHU3Ma U
MpaBWIbHAs MHpPaAMUJIa;, NpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHTh CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IUaroHaid, YIJIBL
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON 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.

[TomoGubie Tema B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpa3ytoiue UUJIMHIPUYECKON
NOBEPXHOCTH, OCh LWJIMHIPUYECKOW MOBEpXHOCTU. LlWimHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILMHA KOHWYECKOW MoBepXHOCTH. KOHYyC: OCHOBaHUE U BepIIMHA, 00pa3yrouas
U OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOW MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQeEpbl.
B3aumnoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
101 ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHMK, ONTMCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 066EMe. OcHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TI0MAAb ChEephl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapauieabHO U MEPIIEHIUKYIISIPHO OCH), CEUEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY ), CEUYEHHUS LIapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0OCKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE 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. Ilpocreifmiue 3agaun B
KOOpJMHATax. YTol Mexay BekTopamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NpsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTEpU3YyIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Ipolenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI WU TMp.), yYMEHUEM
B3aMMO/JICICTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

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

SKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO Hapoa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, JATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTBIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIIOYass ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCyKIEHUI; BOCIPUUMYHUBOCTBIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

C()OPMUPOBAHHOCTHIO YMEHUS TMPUMEHATH MaTeMaTHUECKUe 3HaHHUsS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0pPOBbIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTZbIXa, peryJigpHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TPOTSHKEHUU BCEU JXWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTaneld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWHM I pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPEJIbl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH MX BO3MOXKHBIX
TIOCJICJICTBUM JUTSI OKPYKaIOIICH CpeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJAJACHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KYJIbTYpOd KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHUBUTyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuusepcanvnvie  nosmaeamenwvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTpe/CNCHUS]  TOHSATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJaccu(uKanmy, OCHOBAaHUA JUIsi OOOOIIEHUS M CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA,



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
CYKICHHS U BBIBOJIBI,

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

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT IO3HAHMS;
dbopMyIHpoOBaTh BOIMPOCH], (UKCHUPYIOLIHME MPOTUBOpPEUHE, MpodIeMy,
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 000OIIECHUI;

e IIPOTHO3ZMPOBATh BO3MOXHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunopmanueii:

e BBIABJIATH Ne(UIMTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX JUIsl OTBETA HA
BOIPOC U JJIsl pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO W3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIIUIO
pa3IUYHBIX BUAOB M (POPM MPENCTABICHHUS;

e CTPYKTYpUpOBaTh MHPOPMALIMIO, IPEJCTABIATh €€ B Pa3aIM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH Ha/IEKHOCTD uH(popMaluu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VYHuueepcanvuvie KOMMYHUKamug@Hwvle Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHUS B COOTBETCTBUHU C YCIOBUSIMU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIIEJICHHbIC HAa TTOUCK
pPEILIEHHUs; CONOCTAaBIATh CBOM CYXIECHUS C CYXICHUAMH JpPYTUX
YYaCTHUKOB JHaiiora, OOHapyXUBaTh Pa3U4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Gopme popMyTUpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3a7adyd,  OKCIEPUMEHTA,
UCCJIeIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€ToM 3aja4 MPE3eHTALNU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHHu4YeCcTBO:

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensiaTh BUABI pabOT, JOroBapUBaThCA, OOCYXKIaTh IMpolecC U
pe3yabTat paboThl; 0000IIaTh 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(hOopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUSI.

3) Vhueepcanvrvle pecynamuesnuie oeticmaus, obecneyusarom gopmuposanue

CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUpATh CIIOCO0 pelIeHUs
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IpoIiecca U pe3yiabTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OIMOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBUSIM, OOBSICHSITH
MPUYXHBI JTOCTHXKEHUSI WIM HEIOCTHXKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJIUTh OMHUOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KITIACC

OnepupoBath NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOIO Yrija,
pedpo IByrpaHHOrO yrIJia; JUHEWHBIA Yrojl ABYTPaHHOIO yrja; rpajycHas Mmepa
JBYT'PAHHOT'O yTJIa.

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

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaiesnenumnes, Ky0).

KnaccupunupoBaTe  MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; TPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICITUIEbI).

OnepupoBaTh MOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOJIb3YSl METO/I CJIEOB.

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

Pemarsb 3a7aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarsb 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Wiu
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMHUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IpUMEHEHUEM (HOPMYIT; BEIUUCIISITH COOTHOLICHHS MEXTy TUIOIIA MU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUU; IIEHTP, OCh U TIIOCKOCTh 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 CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIE 3HAHUS Ha MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3bIKE TEOMETPUH, WCCIEIOBaTh ITOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
HUAJIMHIPUYECKON TOBEPXHOCTH; IUIMH/IP; KOHMYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOM TOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEJ BPAILECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OrnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucisate  00BEMBI M TIIOMIQAM  TIOBEPXHOCTEM  TeNl  BpalleHHs,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HOopMyI.

OnepupoBaTh NOHATUSIMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPy 1 ONMUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH U 00BbEMaMH
MOTO0HBIX TE.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITIONTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
buryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



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

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: €KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuueckue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiue reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaus Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUA U
HaXO0XJI€HUE F€OMETPUUYECKUX BEIMUYMH 0 00pa3laM WiIH alrOpuT™MaM, MPUMEHSS
W3BECTHBIE METO/bI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocTedive OPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY.

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

[IpuMeEHATh MOJy4YEHHBIE 3HAHUS Ha IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE MOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YecKn CQOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEAIbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos 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 VYTubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209¢e37
5 MHoOrorpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209¢e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢c209¢e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 Bubmmorexa [IOK
P ' P y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3/iejioB H TeEM mudpoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
bu6mmoreka [IOK
T 12
©J1a Bpatienis https://m.edsoo.ru/1¢209e37
" bubnuorexa [JOK
2 06 5 1
PEMBLTEN https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOpbI U KOOPJAMHATHI B IPOCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpEeHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ceuenus MHOTI'OIr'paHHUKOB

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara u¢posBbie
n/n Tewa ypoxa Bceero Kontponbueie  Ipaxtiieckue fllsyqennﬂ :)Iﬁlil)aI;OBaTeJILHbIe
padoThbI padoThI pecypes:

OCHOBHBbIE IOHATHUS CTEPEOMETPUU:
TOYKa, IpsiMasi, IIOCKOCTb,
npoctpanctBo. [IpaBuna

1 M300paKeHUs Ha PUCYHKAX: 1 https://m.edsoo.ru/14467518
M300paKeHMs IIIOCKOCTEH,
NapajuleNbHbIX IPSIMbIX (OTPE3KOB),
CepeNHbI OTpe3Ka
[TonsaTus: nepecekaromuecs

2 IUIOCKOCTH, IEPECEKAIOIINECS 1 https://m.edsoo.ru/9f4eae3 1
npsiMas U MI0CKOCTh
[TonsaTHsA: nepecekarommecs

3 IUIOCKOCTH, IIEPECEKAIOIUECS 1 https://m.edsoo.ru/ae56ad45
npsiMas U MI0CKOCTh
3HAaKOMCTBO C MHOTOI'PaHHHUKaMHU,

4 H300PKEHHE MHOIOIPAHHHKOB Ha 1 https://m.edso0o.ru/5828729
pUCYHKAaX, Ha POEKIIMOHHBIX
yepTexkax
HauanpHabie cBenenns o kyoe u

5 MMUPAMUIE, UX PA3BEPTKU U MOJEIIH. 1 https://m.edsoo.ru/c4373¢c37




HauanpHabie cBenenus o kyoe u

NApaMUJIe, UX pa3BEPTKU U MOJIEIIH.

CeueHust MHOTOI'PaHHUKOB

[TonsTre 06 akCHOMaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CIICACTBHA U3 HUX

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

https://m.edsoo.ru/bbc413dc

https://m.edsoo.ru/9cfc3f4f

https://m.edsoo.ru/da5bd46b

https://m.edsoo.ru/c2e97ba7

10

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

https://m.edsoo.ru/lac7f137

11

B3anMHOe pacnionoxeHue npsMbIx B
IIPOCTPAHCTBE: IIepeceKaroIuecs,
NapajuleNIbHbIE U CKPEINBAIOIINECS

MpsAMBIC

https://m.edsoo.ru/2afal{36

12

[TapamiensHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napasuiesibHbIe MPsIMbIE B
IIPOCTPAHCTBE; MapalIeIbHOCTb
TPEX NPAMBIX

https://m.edsoo.ru/1977a523




[MapannenbHOCTh NPSMBIX H
IUIOCKOCTEH B MIPOCTPAHCTBE:

13 . https://m.edsoo.ru/aa6f3833
[TapamienbHOCT IPSIMOU U
MIJIOCKOCTH
VYTl ¢ COHANpPaBIEHHBIMU

14 P https://m.edsoo.ru/a78748f6
CTOpOHaMU
VYron me

15 FOI MEXULY TIPAMBIMH B https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE
VYron me

16 FOI MEXULY HIPAMBIMH B https://m.edsoo.ru/aa7a8f5c
MIPOCTPAHCTBE
[TapanienbHOCTh IIOCKOCTEN:

17 P https://m.eds00.ru/26631b26
napajuieJbHbIe MIOCKOCTU
CBoiicTBa mapayieIbHbIX

18 . p https://m.edsoo.ru/34d5b%ec
MIJIOCKOCTEN
[Ipocreiimume npocTpaHCTBEHHBIE

19 (burypsl Ha TUIOCKOCTHU: TETpadp, https://m.edsoo.ru/e9badc7d
Ky0, mapasienenumnes

20 ITocTpoeHue ceuenuit https://m.edsoo0.ru/653b13cb

21 [Toctpoenue ceuenuit https://m.edsoo.ru/72ece97d
KonTponbHas pabota mo Teme
"IIpsiMbIe ¥ TIIIOCKOCTH B

22 P https://m.edso0o.ru/f6438b9b
npoctpanctse. [lapamiensHOCTh
MPSAMBIX U MJIOCKOCTEN"
IlepnieHUKYIAPHOCTD NPSIMOM U

23 IUIOCKOCTHU: TIEPIIEHAUKYIISIPHBIE https://m.edsoo.ru/a714f338
MIPSIMBIE B TIPOCTPAHCTBE
II € napaJuie e

24 PAMBIC NapALICIBHAIC 1 https://m.edsoo.ru/e44f4d53

NEPpHNCHAUKYJIIAPHBIC K IIJIOCKOCTH




25

26

[Ipsimble napasuienbHbIe U
MEePHEHIUKYISIPHBIC K INIOCKOCTH

[Ipu3Hak neprneHIuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/25¢8fdd8

https://m.edsoo.ru/f28e1915

27

28

29

[Ipu3Hak nepneHANKYISIPHOCTH
MPSAMON U TIIOCKOCTH

Teopema o npsimoit
MePIEHIUKYIISIPHON IIIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYIISIPHOM IIIOCKOCTH

https://m.edsoo.ru/32a7de6e

https://m.edsoo.ru/4ea85ec3

https://m.edsoo.ru/d9533342

30

31

32

33

34

Teopema o npsamon
MEPIECHANKYISPHOMN TIJIOCKOCTH

[lepnieHIUKYISp U HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IIIOCKOCTH,
paccTostHue OT MPSMOU 10
IJI0CKOCTH

[leprieHAMKYISIp U HAKJIOHHBIE!
paccTosiHuE OT TOUKH [0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH

[leprieHAUKYISIp U HAKJIOHHBIE!
paccTosiHuE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IUIOCKOCTH

[lepnieHqUKyIsAp ¥ HAKIIOHHBIE:
paccTostHue OT TOYKHU J0 IIJIOCKOCTH,
paccTostHue OT NPSIMOU 10
IIJIOCKOCTH

https://m.edsoo.ru/1556888b

https://m.edsoo.ru/3bb9d2b9

https://m.edsoo.ru/6fa81822

https://m.edsoo.ru/c456dcf7

https://m.edsoo.ru/5ad7c883




VYTIibl B IPOCTPAHCTBE: YIOJ MEKIY

35 . https://m.edsoo.ru/5527feed
MIPSIMOM U TUIOCKOCTBIO

36 JlByrpatHELit yroi, THEHHbIi yrox https://m.edsoo.ru/6ce6ff8c
JBYTPaHHOIO yria

37 J(ByrpaHHbIi yToJ, TMHEHHBIA yTos https://m.edsoo.ru/1¢7¢28bf
JBYTPaHHOIO yria
[lepneHIMKYISPHOCTD IJIOCKOCTEN:

38 MIPU3HAK NEPICHAUKYJISIPHOCTH https://m.edsoo.ru/7895d29¢
JIBYX TIJIOCKOCTEM
[lepneHIMKYISPHOCTD IJIOCKOCTEN:

39 MIPU3HAK NEPHEHAUKYIIAPHOCTH https://m.edsoo.ru/7271c12f
JBYX IUIOCKOCTEH
[lepneHquKyIApHOCTD IIJIOCKOCTEM:

40 MIPU3HAK NEPIECHAUKYIIAPHOCTH https://m.edsoo.ru/5b6673a4
JBYX IIJIOCKOCTEM

41 Teopema o TpEX nepHeHANKYISIPAX https://m.edsoo.ru/8de5a9¢c7

42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX https://m.edsoo.ru/cca2833d

43 TeopeMa o Tpéx mepHeHANKYISIPax https://m.edsoo.ru/22caf7be
KonrtponbHas pabota no remam

44 "Hepnequ/iKynﬁp HOCTD HIPAMBIX 1 https://m.edsoo.ru/1b323{77
IJI0CKOCTEN" U "YTIIBI MEX Y
MPSIMBIMU U TUIOCKOCTAMH"
IlonsTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOT'OI'DaHHUKA, BBIITYKJIbIE U https://m.edsoo.ru/f12f4edd

HCBBIITYKJIBIE MHOT'OT'PAHHUKH,
pa3BEpPTKa MHOTOTPAaHHUKA




46

47

48

49

50

[Ipu3ma: n-yronpHas npu3Ma; rpaHu
1 OCHOBAHUS IPU3MBL; IpsAMas U
HaAKJIOHHAs IPU3MBI; OOKOBas U
I10JIHAsl IOBEPXHOCTh IIPU3MBI

[Tapannenenunen, NpaMOyroJibHbII
napajuiesienune1 U ero CBoicTaa

[Inpamna: n-yrojgpHas MUpaMuIa,
I'PaHU U OCHOBaHUE ITUPAMUBL;
OOKOBast ¥ OJIHAsI TIOBEPXHOCTh
[IApaMU/bl; [IPABUIIbHAS U
yCced€HHas mupamMuaa

HpaBI/IJ'IbHBIe MHOFOFpaHHI/IKI/II
MOHATHE MPABUIBHOTO
MHOTOTPaHHUKA; TIPaBUIbHAS
Mpu3Ma U MpaBUiIbHAS MUPAMUJIA;
MpaBWJIbHAS TPEYTOJIbHAs MUpaMua
Y TIPaBUJIBHBIN TETPadIp; KyO
[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHHUKAaX: OKTadIp,
TOJIEKa’Ap U UKOCAdIP.

https://m.edsoo.ru/d7ebd54e

https://m.edsoo.ru/f58ac2de

https://m.edsoo0.ru/36389a9b

https://m.edsoo.ru/1ed67d9b

https://m.edsoo.ru/e3a23c2c

51

52

CummeTpust B IpOCTPaHCTBE:
CUMMETpPHSI OTHOCUTEIIBHO TOUYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpPHUU B NIUpaMUJaX,
napajuiejenuIenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

Brruncienue 21eMeHToB
MHOTOT'PaHHHUKOB: pEOpa,
AuaroHajiu, yIibl

https://m.edsoo.ru/bd46185f

https://m.edsoo.ru/3¢28c528




[Tnomane 60KOBOM MOBEPXHOCTH H
IIOJIHOYW ITOBEPXHOCTHU IIPSAMOM

53 MPU3MBI, TUIOIAIb OCHOBAHUH, 1 https://m.edsoo.ru/a5ed7546
TeopeMa 0 OOKOBOI OBEPXHOCTHU
IIPSIMOY IIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH H
ITIOBEPXHOCTHU MTPABUIILHON
54 MUPAMUBI, TEOPEMA O TLIOMIAAN 1 https://m.edsoo.ru/a229cb6f
OOKOBOI TIOBEPXHOCTH YCCUEHHOMH
A PAMH/TBI
55 Kourponsuas pabora no Teme 1 https://m.edsoo.ru/e84d9cef
"MHororpaHHuKu"
56 [Tonsitre 06 06bEMe 1 https://m.edsoo.ru/1ba674d8
57 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/e63cb619
58 O0BEM nupamMusl 1 https://m.edsoo.ru/128cc5df
59 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/3e45e6dd
60 O06BEM TUpaMuIbI 1 https://m.edso0.ru/39a416b6
61 OO6BEM PU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O0BEM npu3MBbI 1 https://m.edsoo.ru/a6alb56¢
63 O06BEM IPU3MBI 1 https://m.edsoo.ru/6{fc8623
64 KOHTI_?OHLHM padora no Tewe 1 https://m.edsoo.ru/1a826542
"O6BEMBI MHOTOTPAaHHUKOB"
IToBTOpenue, 0600IEHNE
65 CHCTEMATHSAMHA 3Ha\l,{ 1. 1 https://m.edsoo.ru/63¢c1£766
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE
66 Hosropetite, obobuerie 1 https://m.eds00.ru/d219ddb9

cUCTeEMAaTH3an s 3HAHUN.




Brrunciienue paccTosHUN: MEXKIY
JBYMSI TOUKaMH, OT TOYKH JI0
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXy CKPEIIUBAIOIUMUCS
MPSIMBIMU

67

68

OBIIEE KOJIMYECTBO YACOB I1O0

HroroBas koHTposbHAs paboTa 1

[ToBTOpenue, 0600IICHNE

CHCTEMAaTH3aLus 3HAHU.

BeruuciieHue yriioB: MexIy
CKPELIMBAIOIIIMHUCS TPSIMBIMH, 1
MEX]Ty TPSIMOM M IIOCKOCTBIO,

JIBYI'PaHHBIX YIJI0B, YTJIOB MEXIY
TUIOCKOCTSIMHU

68

I[TPOTPAMME

https://m.edsoo.ru/1129561¢

https://m.edsoo.ru/b44e7673




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoxa Konrpoabnbsie IIpakTHyeckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcsl

Cdepa u map: meHTp, paamnyc,

1 JUaMeTp; IUIOLAaAb MOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2c
chepnl
B3aumuoe pacmonoxenue cheps
Y TJIOCKOCTH; KacaTeabHas

2 1 https://m.edsoo.ru/8a7eb42e
IUTIOCKOCTH K cdepe; TIIoaab
cepsl
N3ob6paxenue chepsl, mapa Ha

3 P Pep P 1 https://m.edsoo.ru/fle6a34a
miockocTt. CedeHus mapa
HunuHapuyeckas HOBEPXHOCTb,
o0pa3yroniye HUIHHIPHIECKON

4 pasy P 1 https://m.edsoo.ru/2d2dfe52
MOBEPXHOCTH, OCh
HUJIUHAPUYECKON MOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas
MIOBEPXHOCTh, 00Pa3yIoIas U 0Ch;

5 P P, yrom . 1 https://m.edsoo.ru/fcf68351
TUIOIIA1b OOKOBOM U MOJHOMN
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mockocTy. Pa3Béprka nunuHapa.
CeueHust HHIMH]IPA (TUIOCKOCTHIO,

6 B apa ( 1 https://m.edsoo.ru/666ebad5

napajuieIbHON UiIn
NEePHEHIUKYIISIPHONU OCH
UAJTUHIPA)




KoHnueckas oBepXHOCTb,
00pa3yrolire KOHUIEeCKOM
MOBEPXHOCTHU, OCh M BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHME U BepIIUHAa,
oOpasyrolias U 0Ch; IIIOLIA/1b
OOKOBOH U MOJHON OBEPXHOCTH
VYceuéHHblil KOHYC: 00pa3youue u
BBICOTA; OCHOBaHUA U OOKOBast
IIOBEPXHOCTh

https://m.edsoo.ru/f91757b4

https://m.edsoo.ru/fc7babab

https://m.edsoo.ru/adbfccfd

10

11

N306paxkenue koHyca Ha
mIockocTu. Pa3BépTka KoHyca.
CeueHus KOHYyca (IUIOCKOCTBIO,
napauielibHOM OCHOBaHMIO, U
IUIOCKOCTBIO, MMPOXOJIAILEi uepes
BEPIINHY)

KomM6unarus ten BpaieHus u
MHOT'OI'PAaHHUKOB

https://m.eds00.ru/26¢49378

https://m.edsoo.ru/9cffd613

12

MHoOrorpaHHuK, OIMCaHHBINA
okoJ1o cepsl; chepa, BIUCaHHAS B
MHOTOTPaHHUK WJIN B TEJIO
BpallleHus

https://m.edsoo.ru/52fe59¢c6

13

14

[Moustue 00 00bEMe. OCHOBHEIE
CBOMCTBA O0BEMOB TEN

O0béM IUIMHIpa, KOHYCA

https://m.edsoo.ru/49a2fc48

https://m.edsoo.ru/951324a7

15

16

O06bEM mapa U mIomaab chepbl

[TooOHBIE TENa B MPOCTPAHCTBE.
CoOTHOIICHUS MEXY TUIOIAASIMU

https://m.edsoo.ru/3c663del

https://m.edsoo.ru/7a7c¢3{85




17

MOBEPXHOCTEH, 00bEMaMHU
MOAOOHBIX TEN

KoHnTposbHas paboTta 1mo Temam
"Tena Bpamenus" u "OO0beMbl

TCII

https://m.edsoo.ru/17bb757¢

18

BekTop Ha miIockoCcTH U B
IIPOCTPAHCTBE

https://m.eds00.ru/72669d66

19
20

Cno’XKeHHE U BBIUNTAHHE BCKTOPOB

YMHOXEHUE BCKTOpa Ha YUCJIO

—_

https://m.edsoo.ru/11blccSe
https://m.edsoo.ru/ec1{9d28

21

22

23

Pa3znosxeHne BekTopa 1o TpéM
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuio napasmenenumena

Pemenue 3anay, cBsI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO/
IIPU PELIEHUN T€OMETPUYECKUX
3a1a4

https://m.edsoo.ru/81213f3b

https://m.edsoo.ru/ca866867

https://m.edsoo.ru/1de2{88a

24

25

[IpssmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1auu B
KOOpAMHATax

Yron Mexay BEKTOpaMH.
CkansipHO€E TPOU3BENECHNE
BEKTOPOB

https://m.edsoo.ru/75b68f61

https://m.edsoo.ru/d5226d23

26

Brruncnenue yriioB Mexy
MPSIMBIMU U TIOCKOCTSIMH

https://m.edsoo.ru/6b228fce




27

28

29

30

KonrponbHas pabora no reme
"BeKkTophl 1 KOOPAUHATHI B
npocTpascTae”

[ToBTOpEHME, 0000IICHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OcHoBHbIE GUTYPHI, PaKTHI,
TEOpPEMBI Kypca INITaHUMETPUN

IToBTOpEHME, 0000IICHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OcHoBHble GUrypsl, GakKTsl,
TEOPEMBI Kypca IUIaHUMETPHH

[ToBTOpeHnue, 0600IICHNE 1
cUcTeMAaTHu3alysI 3HaHUH. 3agaun
TUTAHUMETPHUH U METOJIbI UX
peneHus

https://m.edsoo.ru/373492¢3

https://m.edsoo.ru/339a84dd

https://m.edsoo.ru/71d2d412

https://m.edsoo.ru/1bc556df

31

[ToBTOpenue, o6obIIeHNE U
cHCTEMAaTH3alMs 3HaHU. 3agaun
TUTAHUMETPHUH U METOJIbI UX
pereHus

https://m.edsoo.ru/117a7f57

32

[ToBTOpenue, o6obIIeHNE 1
cUCTEMaTU3alus 3HaHUM.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpPEMBI Kypca CTepEOMETpUN

https://m.edsoo.ru/95e5¢946

33

34

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpeHnue, 06001IeHNE U
cUCTEeMaTH3allHs 3HAHUI

https://m.edsoo.ru/a66a7dc2

https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI POrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus
pe3yJabTara
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMAs], INIOCKOCTh
75 [TpuMeHsSITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX MPU PEUICHUH
' T€OMETPUYECKUX 3a]1a4
73 OrnepupoBaTh TMOHATUSIMH: MApPaUICIIBHOCTh M TEPIEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KnaccuduimpoBaTs B3aMMHOE pacIoioKeHUE MPSIMBIX U TIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMMU: IBYTPAHHBIN YTOJI, TPaHU JIBYTPAHHOIO yTJa,
7.5 pedbpo IBYIpaHHOTO yIJIa, JUHEWHBIA yTOJd JABYTpaHHOTO yria,
rpajycHasi Mepa IByrpaHHOTrO yria
OnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIbII U HEBBITYKJIbII
7.6 MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, MIPaBUITLHBII
MHOT'OTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MTUpaMuja, mpusMa,
' MPSIMOYTOJIHHBIN MapajuieNIenume, Kyo)
KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpasl OCHOBAaHUS IS
. Kkinaccupukanuyd  (BBIMYKIBIE W HEBBITYKJIblE MHOTOTPAHHHKH,
' MpaBUIbHBIE MHOTOTPAHHUKH, TPSAMBIE U HAKIOHHBIE TPHU3MBI,
napajuie’aenuneab)
79 OnepupoBaTb  MNOHATHUSIMU: ceKkymiasi  IUIOCKOCTb, ceyeHue
' MHOTOTPAaHHUKOB
710 OOBSICHITh TOPUHIUIBI MOCTPOCHHUS CEUYEHWH MHOTOTPAaHHHUKOB,

HCIIOJIB3YA METOA CJICI0B




7.11

CTpOI/ITB CCUCHUA MHOI'OrpaHHUKOB MCTOAOM CJICAOB, BBINIOJJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB TMPOCTBHIX OOBEMHBIX

¢buryp: Buja 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 CKPCIIUBAOIIUMHUCS IMPAMBIMHA

7.13

Pemiate 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUYCCKUX BECJIIMYHH 110 06pa3uaM
HIIW aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pPCIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a7a4 Ha BbIYMUCIICHUC 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

MHOTI'OI'PaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IIOCKOCTb CUMMETPUHU, HCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

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

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npcarnoararomnux HECKOJIBKO MaroB pPCeIiCcHHA, C€CIIM yCIIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMe

HpI/IMeHHTL HpOCTCI\/’IH_II/Ie nporpaMMHbBIC CpCACTBA W JSJIICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTCMbI IpU PEHICHUU CTCPCOMECTPUUCCKUX
3aga4

HpI/IBO,Z[I/ITB MMPUMCPLI MATEMATUICCKUX 3aKOHOMepHOCTeﬁ B IpUpPOJAC U

KN3HU, PACIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATH TOJYYEHHBIE 3HAHUA Ha MPaKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYallud M MPUMEHSTh W3yYEHHbIE MOHITHUS B IpoOIecce
MOWCKA pelIeHUs] MaTeMaTh4ecku C(OpMyJIUpOBAaHHON MPOOIEMBI,
MOJIEJIMPOBATh PEAbHBIE CUTYAIlH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUEM I'COMETPUICCKUX MMOHATUU B




TCOPCM, arriapara anre6p1>1, peuaTh NPpaKTUICCKUC 3a/]a4r, CBA3aHHBIC

C HAXOXXACHUEM I'€COMCTPHUICCKUX BEJIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yJbTarta
6 I'eometpus
OmnepupoBatb HOHSATHSIMHU: IWJIMHIPUYECKast IIOBEPXHOCTH,
61 oOpa3yomue IUINHAPUIECKONH MOBEPXHOCTH, LUIUHIP, KOHHYECKas
. MOBEPXHOCTh, 00pa3ylolIMe KOHUYECKOH TOBEPXHOCTH, KOHYC,
cepuueckas moBEepXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccuduupoBars B3aUMHOE pacroiioKeHUe Cephl U IMITOCKOCTH
OmnepupoBaTh MOHSATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIO, OCHOBAHKE IIAPOBOIO CIIOSI, BHICOTA
[IAPOBOTO CJIOs, IAPOBOM 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 WM
TEJIO BpallleHHs
63 BblUMCIATE COOTHOLIEHHS MEXAY IUIOMIAJIMU IOBEPXHOCTEH U
. 00bEéMaMu MOJJOOHBIX TEI
6.9 N3006pakaTh nzydaemble GUIypsl OT PyKU U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BEIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel

BpalIeHUs

6.11

W3Bnekarb, MHTEpIPETUPOBATh M MPEOOPa30BBIBaTH MH(POPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEICTaBICHHYIO Ha

YepTekKax U pUCYHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1JIs pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, IPEANoIaralolluX HECKOJIbKO LIaroB PEIICHUs, €CIIA yCIOBUS

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

OHepI/IpOBaTB IOHATHUAMU: NCKAPTOBbBI KOOPAWHATBEI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
Yroia MEXKAYy BCKTOpPpAMH, CKaJ[dpHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC 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 1mpocreilmme TIeOMETpUYECKHE 3a1adyd  Ha IMPUMEHEHHUE

BCKTOPHO-KOOPAHWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MATEMAaTUYECKUX OTHOLICHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
IIPUMEHSAS.  U3BECTHBIE METOAbl I[PU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

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

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCliIO3HABATh IMMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TOJNIy4EHHBIE 3HAHMS Ha MPAKTHKE: aHAIM3UPOBATh
peanbHbIE CUTYallMd U NPHUMEHATh W3YYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MpoOIeMBl,
MOZCJIMPOBATh PEAJIbHBIE CUTYAL[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM T€OMETPUUYECKUX IMOHATHA U
TEopeM, amnnapara ajareopsl, perarb NpaKTHUECKUE 3a/1a4H, CBI3aHHBIE

C HAXOXACHUEM I'€COMCTPUICCKUX BCJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

7.1

7.2

['eomerpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, POCTPAHCTBO.
[lonatne 00 aKCHOMAaTUYECKOM TIIOCTPOCHUH  CTEPEOMETPHH:  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
COHAIPABJICHHBIMH CTOPOHAMH, YToll MEXIy NpsIMbIMH B TPOCTPAHCTBE.
[TapannensHOCTH IJTOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBOWCTBA
napajuienbHbIX miockocted. [Ipocreiimme mnpocTpaHCTBEHHBIE (GUTYpPBHl  Ha

IUIOCKOCTHU: TETPadIp, KyO, napajuieenure]l, HOCTPOSHHE CECYCHU

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  yrJa.
[IeprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSIMOM 110 TIIIOCKOCTH, TIPOEKITUS PUTYPBI HA IIIOCKOCTH. [leprneHuKkyasspHOCTh
IJIOCKOCTEM: MPU3HAK NEPNEHINUKYISIPHOCTH JIBYX ILIOCKOCTEeW. TeopeMa o Tpéx

MEepIEHIUKYIIpax

7.4

IIoHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOI'PDAHHHMKA, BBIIYKIBIE W
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosibHas
pU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi U HAKJIOHHAs NPU3MBbI, OOKOBasi U
MTOJTHAS ITOBEPXHOCTh IIPU3MBL. [Tapamenenurnen, MIPSIMOYTOJIBHBIN
napajuiejienumne] U ero coucrtsa. [Iupamuna: n-yrosbHas nupaMuaa, 'paHd U
OCHOBaHUE MHUpaMubl, 00KOBas U MOJIHAs OBEPXHOCTh MUPAMUbI, IPABUIbHAS U

yceqéHHaﬂ nupamMmua. DJIEMEHTHI INpu3Mbl MW [MUAPAMUIBI. HpaBI/IHBHHe




7.5

7.6

7.7

MHOTOTPaHHHUKU: TOHATUE MPaBUJIBHOIO MHOI'OIPAaHHUKA, MpPaBUJIbHAS MPU3Ma U
MpaBUjbHAs MUpaMUJa, MPABWIbHAS TPEyroibHAs NUPAMUAA W IPaBUIIbHBIN
terpasp, KyO. IIpenctaBieHwe O NpPaBMIIBHBIX 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

Borunicnenue 3meMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHH, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsAMOi 1Tpu3Mbl. [Lmomans 60koBoi
MIOBEPXHOCTU M TIOBEPXHOCTH IIPABWIBHOM NUpaMU[bl, TEOpPEMa O ILIOIIAIU

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

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

MOBEPXHOCTEH, 00BEMaMU TOJOOHBIX TEIT

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT coepPKAHUSA

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

Konnueckass TOBEpXHOCTh, OOpa3ylolue KOHUYECKON IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyC: OCHOBaHME U BepIInHa, 00pa3yromias
U OCh, IUIOMAAb OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroniye U BbICOTa, OCHOBAHUS U OOKOBast TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH cheprl. Bzanmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl IIIOCKOCTh K cdepe, IIIONIalb

cdepsl

6.4

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

6.5

KomOuHanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAAd B MHOT'OT'paHHUK, WJIA TCJIO BpAlICHUA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NOpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus u3 He€. OOBEM IWIMHIpA,

koHyca. O0béM mapa u miomanb chepol




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY — IUIOMIAIIMU

07 MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX 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
[IpssMoyrosbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitine 3amaum B KOOpJAWMHATax. Yrojl Mexay Bekropamu. CKalspHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY HNPAMBIMU 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;
yMmeHue (GpopMylupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcuoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCWIbHBIE (bOopMyIHPOBKH; IIPUMEHATH UX; YMEHHE
dbopMynarpoBaTh 00paTHOE W TPOTHUBOINOJIOXKHOE YTBEPKICHHUE,
IIPUBOJUTH NIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIMU; TPOBOUTH JIOKA3aTeIIbHBIC PACCYIKICHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
pacCcyXJCHHI; yMEHUE OIEPUPOBATh TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJd MHOKCCTBaAMH; YMCHHC HCIIOJIB30BATh
TEOPETUKO-MHOXKECTBCHHBIM ~ anmapar I ONHCAHUS  PealbHbIX
IIpoOLECCOB 1 SIBJICHUU U IIpu pCICHUHN 3aJiad, B TOM YUCIIC U3 APYTIHUX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSMU: Tpad), CBA3HBIN
rpad, nepeBo, LHKJI, Tpad HaA IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMM: HaTypalbHOE YUCIIO, LEN0E YHUCIIO,
CTEIEHb C LEJIBIM ITI0Ka3aTeIeM, KOPEHb HATYPaJIbHOW CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C  JIEHCTBUTEIIBHBIM
noKasaTejaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK [0 MOAYIIXO, PAlMOHAIBHOE YHCIIO,
APPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIIee
of1iee kpaTHOe, AIropuT™ EBKIIMAA Mpu peleHny 3a1a4; 3HAKOMCTBO
C pa3JIMYHBIMU TO3UIUOHHBIMM CHUCTEMaMH CYHCIICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTEeNEeHsIMU U Jiorapudmamu, npeoOpa3zoBaHus IPOOHO-PAIIMOHATIBLHBIX




BBIPAKEHUI; YMEHHUE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupMeTHyecKas ~ Iporpeccusi,  IreoMeTpuyeckas  Iporpeccus,
OeckoHE4YHO yOBIBAIOIIAs IE€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBAaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PEKYppeHTHBIX  (OpMyJ;  YMEHHE  ONEpPHPOBATH  IOHATHIMH:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIa, MOAYJb U
apryMEeHT KOMILIEKCHOTO 4Kcia, popMa 3aliCh KOMIUIEKCHBIX YHCeN
(reomeTpuyeckas, TpPUIOHOMETpUYECKas MU anredpamyeckas); yMeTb
MIPOU3BOIUTH apUPMETHUECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAMTH  TNPUMEPbl  HUCIOJIb30BAaHMA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpeaenuTenb

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 YpPaBHEHHUH U HEPABEHCTB, PaBHOCWIBHOCTH
YPABHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBl C IAapaMeTpoOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS MaTEMaTHYECKHUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTell HayKu U peaslbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTHh (YHKLUH,
NEPUOUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTb
(GyHKIUY, SKCTpeMyM (QYHKIIUH, HauOoJIbIllee U HAUMEHbIIIEE 3HaUCHUS
(GYHKIMH Ha TPOMEXYTKE, HEeNpepblBHAS (QYHKLUSA, ACHUMIITOTHI
rpadpuka ¢QyHKUIUM, TepBas W BTOpas NpPOU3BOJAHAS (PyHKUHUH,
reoMeTpUUecKuil 1 pU3MUECKHil CMBIC TPOU3BOAHOM, TepBOOOpa3Has,
OnpeAeNEHHbI HMHTETpall; YMEHUE HaxOJuThb acUMMOTOTHI TIpaduka
(YHKIMU; YyMEHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K rpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BO/IHBIE 3JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO Ui HCCIEAOBAaHUS
(GyHKIMHA, HAXOUTh HAaMOOJbIIKE U HAUMEHbIINE 3HAYeHU (YHKLUH;
CTpOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM ammapara

MAaTEMAaTUUCCKOT O aHAJIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJy4dlllero PEIIeHHUs B MPUKIATHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHUYECKHX M (PU3NUYECKUX 3a7a9ax; HAaXOUTh TUIOIIAN U 00 BEMBI
¢Gury ¢ moMoIIbI0 HHTETPajia; MPUBOJAUTH PUMEPHl MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHU N

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKOMM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
GbyHKkOMsA, — pandoHadbHas — (QyHKIOUSA, — cTeneHHas  (QyHKIWHS,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMH, TOKa3aTeiapHass W Jiorapupmuueckas (QYHKLUUHU; YMEHHE
CTpOUTH TpadUKU U3yYEHHBIX (DYHKIHA, BBIMOIHATH peoOpa3oBaHUs
rpaduKoB (GYHKIUH, UCIIOJIb30BaTh TPaPUKH ISl U3YyUEHUs [TPOLIECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (popMyliaMH 3aBHCHUMOCTHU
MEX]y BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GpyHKIHMHA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiate TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCJE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/1a4d, UCCIEI0BATh IOJyYEHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJNbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyalluy HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUSA,
YpaBHEHHsI, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJauH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIOIb30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee U HaMMEHblIee 3HAaYeHUs, pa3Max, AUCIepCcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa; yMEHHE MW3BIIEKATh,
HMHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMlax, Ha
nuarpammax, rpadukax, OTpaxkarolryto CBOMCTBA peasIbHBIX MPOLIECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIUI U
auarpamM; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecCKuX METOJOB U D3JIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCCiaca0oBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JlMarpaMM pacCerBaHMS U JJUHEUHOW 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 OXKUJAHUE, JUCTIEPCUS] U CTAHIAPTHOE
OTKJIOHEHHE CIIy4ailHON BENWYMHBI, (YHKUUU pacnpeiesieHus 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 OOILIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHUCJIO COYETAHUM, YUCIIO
nepectaHoBok; OuHOM HploTOHA; yMeHHEe TPUMEHSITh KOMOMHATOPHbBIE
(hakTBl ¥ pacCyKIEHUS JUIsl PEIICHHs 3a7a49; OIECHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJa, IUIOCKUM yroi,
JIBYI'PAHHBIA yroJj, TPEXTPaHHBIM YTOJI, CKPEIIMBAOLIUECS IPSMBIE,
[apaJuIEIbHOCTD U TEPIEHAUKYIIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXIYy NPSMBIMHU, YTOJI MEXAY NPSMOM U IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXJY IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh
IpU pELIeHUH 3a7iady H3y4yeHHble (DaKThl U TEOPEMBbl IIAHUMETPHUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX MOHATHM U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUTYpBI, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBIN MHOTOI'paHHUK, CEYeHIE MHOTOTPaHHHKA,

Ky0, mapajiienenunes, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miIomaab cepsl, mIomaab
MOBEPXHOCTH MHUpPAMUAbI, TPU3MBL, KOHyCa, IMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOIO Napajuleenunesia, TupaMubl, IpU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEYEHHUSI KOHYCA U LIMIMHJIPA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE I1apa, IIJIOCKOCTH,
Kacaromasicss cheppl, UUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (PUTYPBI i TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE MPHUMEHSTh CBONCTBA T'E€OMETPUYECKHX (QUryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATH ONpEAeNCHUsT U3y4aeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T€OMETPUUYECKUX
¢buryp, OOOCHOBBIBaTH WU OINPOBEpPrarb HX; yMEHHUE MPOBOIUTH
KiIaccupukanuo (GUTYp 1O PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HCO6XOI[I/IMBIC JAOITIOJIHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (PUTYPHI, B TOM YUCJIEC B MIPHUPOJIC,
HCKYCCTBE, apXUTEKTYpPE; HCIOJIb30BaTh T€OMETPUUYCCKHE OTHOIICHHUS
MPU PEUICHUM 3aJ]a9; HAXOJIUTh N€OMETPHYCCKHE BEIUYHMHBI (IJIMHA,
yroJ, IMIOoWaAb, O0bEM) MPHU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JTMHA, YTOJ, IMJIOMAaAb, 00bEM, IIIONIAAb MOBEPXHOCTH),
WCTIOJNIb3YsT M3Y4YeHHBIE (DOPMYIIBI U METOMABI, B TOM YHCIIEC: IDIOMIAh
MOBEPXHOCTH THUPAMHU/IBI, IPU3MBI, KOHYCa, IMIMHApPA, TUIOIMaAb chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapalyiesienuIiesia, MUPaMHuIbl, TPU3MBI,
WIMHIpPA, KOHyCa, INapa; YMEHHE HaXOAWUTh OTHOIIEHHE OOBEMOB

oJ1I00HBIX GUryp

12

YMeHne onepupoBaTh  IOHATUSAMM:  NIPSIMOYIOJIbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, NMPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
6a3ucy, CKaJsIpHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOj
MEXIy BEKTOpaMH; yMEHHE  HCIOJIb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'eOMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4eOHBIX MTPEIMETOB
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YMeHue BbIOMpaTh NOAXOMALIMM METOA JJIs pelIeHHs 3ajayi;
IIOHMMAaHUE 3HAYUMOCTH MATEMAaTHUKH B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MPOIECCOB M SBICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTHMKH B HCKYCCTBE, YMEHHE IIPHUBOJUTH
IIpUMEPbl  MAaTEMaTHYECKUX OTKPBITMM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH




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

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

Kon
1 Yucna u BIYUCTICHUS
1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCel
1o Panmonaneubie 4ywcna. OOBIKHOBEHHBIE W JICCATUYHBIC JIPOOHM, MPOLICHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
13 Apudmerndeckuii KOpeHb HaTypaJIbHOU cTeneH . JlelcTBus ¢ apudMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
L4 Crenenp ¢ menbiM mokasareneM. CTeneHb C palMOHAIBHBIM TOKA3aTeJeM.
' CaolicTBa CTENEHU
s CuHyC, KOCHHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTCHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucina. JlecaTHIHBIC M HATYPATBHBIC JTOTapU(HMBI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 gyrcnamu. [IpubnxkEéHHbIe BBIYUCIICHNUS, TPaBUIIa OKPYTICHHUS, MPUKUIKA U OL[EHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [Ipeobpa3oBaHue BbIpaKeHUI
1.9 KommnekcHbie uncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 [enble 1 TpoOHO-pallMOHATBHBIC YPAaBHEHUS
2.2 HppanunonaibHuble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHeHUs
24 [TokazarenabHble U IOTapUPMUUECKIE YPABHEHUS
2.5 [enpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPAaBEHCTBA
2.7 [TokazarenbHble U TIOrapuPpMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuna cuCTeMbI JIMHENHBIX ypaBHEHUI. ONpeaeanTeNlb MaTPULIbI




3 OyHKIUH 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
33 Crenennasi (¢yHKUMs C HaTypaJbHBIM M LEJIBIM TMoKazateneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
34 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA B rpaduKH
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 Hauana maTremaTnueckoro aHaiumsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (YHKIMNA
[Ipumenenne Npou3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEHbIIEro 3Ha4yeHus (PyHKIUN Ha
OTpe3Ke
4.3 [IepBoobOpaznas. MuTerpan
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MNIOCKOCTH
7.2 [IpsiMBbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuk#
7.4 Tena v MOBEPXHOCTH BpalleHUs




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

o I'eomerpus, 10 - 11 xmacc/ Atanacss JI.C., AkunonepHoe
obmectBo «M3marensctBo «lIpocsemenne» 2021

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e [Iporpammel cpeanero obmiero oopasoanust Mocksa «lIpocBemienne»

2025r.
e T'eometpusi. Kontpoisbnbsie padoTsl, 10 - 11 knacc/ Muenckas

M.A., U3narensctBo «lIpocBemenue» 2020
o ['eomerpus. Meroguueckue pekomenaamuu, 10 - 11 kmacc/
N3 parensctBO «IIpocsemenue» 2024

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
Caiit MunucrepcTBa o0pazoBanuus U Hayku P® http://www.mon.gov.ru

Caiit PocoOpa3zoBanus http://www.ed.gov.ru
®enepanpHblil noptan «Poccuiickoe o0pazoBaHue» http:/www.edu.ru

Poccuiickuii o0pazoBaTenbHbIA MOPTAN http://www.school.edu.ru
[IIxonbHBIN OpTaN http://www.portalschool.ru

®enepanbHbii nopran «udopmanronno- KommyHuKamoHHbie
TEXHOJIOTUU B 00pa30BaHUM» http://www.ict.edu.ru

7. Poccuiickuii mopTan OTKPBITOro 00pa3oBaHuus http://www.opennet.edu.ru
8. OOpa3zoBarenbHasi OHJIaH-TIIATdOpMa JIJIS IKOJIBHUKOB, UX POJAUTENEH U

Sk W=

yuuTtenen. uchi.ru
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