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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M ITO3HABATEIIBHOTO pPa3BUTHUSA
JUYHOCTU 00yYarOIIuXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUYECKONM 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUM JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (PYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBbIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPAaBWIbHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHUH PEAJTbHOIO M HUICANBHOTO, XapaKTepe OTpaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJIETMPOBAHUS B HAYyYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSl, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [IJIsi aJanTallid B COBPEMEHHOM
oO1IecTBE.

['eomeTpust siBisieTCs OAHUM M3 0Aa30BBIX NMPEAMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLIUIUIMH €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, TAK U TyMaHUTaAPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUU OOYHarOIIUMUCS
MOHATUMHBIX OCHOB T€OMETPUU U TTOCTPOCHUH IETTOYKH JIOTHUYECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUS T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEHIIHOIO MO3HAHUS U aKTHUBHOIO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM ESITENbHOCTH, SBIISIECTCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, MOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpAa3HOTO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HaIlPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuaronuxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleUu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO NPOJODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHa MJIs
00ydaromuxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum oOpa3oM, oOydarolnigecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKNUE YMEHUS, CBSI3aHHBIE 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 TEOMETPHUUECKHX 3HAHUAX 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 knaccax sBISIOTCS:

e (opMupoBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPbl U OCO3HaHHUE €€ B3aMOCBS3H C OKPYKAIOLUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (opMupOBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJla BPaIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSMH O
MHOTOTpaHHHMKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PpELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCyXACHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTHUECKUM COJICPKAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBILUIEHHUS;



o (dopmupoBanue GyHKIMOHATBEHOU TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYJIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, NPUMEHSATh OCBOEHHBIM TI'€OMETPUUYECKUN
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MMOJTYyUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOEHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKJIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYAJIE €r0 U3yUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUA, U OINpPEACTIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJl HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
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
YYAIIAXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CYET PELICHUS 3a7a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3aJad HAa ONEPUPOBAHHME IMPOCTPAHCTBEHHBIMHU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHOBHBIE cozeprkaTelibHble TuHUU Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHBIM JJUHUSAM, HO U 110 roiaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMs.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM oOydeHwus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHM OCYUIECTBIISIIOCH MOCEA0BATENLHO U TOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUUYECKHX MPEICTaBICHUN OOYydaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpOoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydyenust - 102 y4eOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMbeie. [lapamiensHOCTh OPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpsMbIMU B IPOCTPAHCTBE.
[TapaiueTbHOCTB MIIOCKOCTEM: MapasuleIbHbIE TIIOCKOCTH; CBOMCTBA NapalIeIbHbBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HAa TJIOCKOCTH: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM U MJIOCKOCTH: NEPHEHIUKYJIISIPHBIE MIPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapauICIbHBIE W TEPHECHAUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YTOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA MIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. llupamupa: n-yroiapHas nupamuga, rpaHd U
OCHOBaHHUE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TpuU3Mbl W nupamMubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs THpaMUJia, MNpaBUIbHAs TPEYroJibHash MNHpaMuAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJIEMEHTh CAMMETPUH B MUPaMUIaX, TapajlieNenureaax, NpaBUiIbHbIX
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 TIOBEPXHOCTH TNPABWIBHOW MHPAMHUJIBI, TEOpEMa O
mIomaau yceu€HHoi nupamuapl. [lonstue 06 00béMe. O0BEM MUpaMUIbI, TPU3MBI.

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

11 KIIACC

Tena Bpaiuenust

HunuHapuyeckas MOBEPXHOCTb, oOpasyroiue LUJIUHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolnue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KoHycC: ocHOBaHuWe U BepIlIMHA, 00pa3yromias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, AUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHHK, ONTUCAHHBIH
okoJ10 cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00béMe
NPsIMOYTOJIBHOTO Tapajuiesnienunena v ciaeactBuss u3 He€. OO0bEM LUIMHIPA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

Cedenus mMHApa (MapaJUIEIbHO U MIEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM TIpaBUJl JCUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopAuHAT B mpocTtpaHcTBe. Koopaumuatel BekTopa. IIpocreiimme 3amaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.



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



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOMIeCTBa, IMPEACTAaBICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLeIyp TpaXIAaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
MPOIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyILETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILIEHUH, PACCyKIEHUI; BOCHPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCNIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U



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

IKO0JIOrHIYeCKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IOHHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
CpeImbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMel Ha TMPUMEHCHHE MaTeMAaTHYECKHX 3HAHWKM JIs pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHMS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
TIOCJICJICTBUM JUTSI OKPYKaIOIICH CpeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
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 MaTEeMaTHYECKON KyJIbTYpOH KaK 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)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o  Mupda,  NpuMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBHUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYCCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAYy MOHATUAMH, (OPMYITUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e Ji€JaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHI, 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 BbBIOMpaTh cmoco0 pemieHUs y4yeOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Yy4EToM
CaMOCTOSATENLHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

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

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTO
OOBEKTa, SABJIECHMS, TMPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIMPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIEHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIIITH Ae(PUIMUTHI HH()OPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  UCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3IN4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaJEXHOCTD uHbopMauu 1o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvbhbie  KOMMYHUKAMUGHble Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIUPOBATH CYXKJIECHHUS B COOTBETCTBUH C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh 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, BEICKAa3bIBaTh UJEH, HAIlCJICHHbIC HA TTIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXKIACHUSAMH JpPYTrUX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Popme popMyTHUpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHWs  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, POEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BHICTYTUICHHUS
C yu€ToM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ectBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaJbHON
paboThl MpU pelieHUH YYeOHBIX 3ajlay; MPUHUMATh 1EeTb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensiaTh BUABI PadOT, JOroOBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOICH;

y4acTBOBATh B IPYNIOBBIX (popMax paboThl (00CYKIeHMS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vhueepcanvrvle pecynamusnuie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJa/JIeTh HAaBBIKAMHM TIO3HABaTENIbHOM peQuieKCMH KaK OCO3HaHHUSA
COBEPIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IpoIiecca U pe3yibTaTa
peILIEeHNs] MaTEMaTUYECKOM 3a/1auu;

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

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBHSIM, OOBSICHITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKECHMS PE3yJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHS W3 HUX NPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccudpunmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA Yroj, FpaHU ABYTPAHHOrO YIJa,
pedpo IBYrpaHHOrO yIJia; JUHEWHBIA Yrojl ABYTPAHHOIO yrja; rpajycHas Mmepa
JBYT'PAHHOTI'O yTJIa.

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

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NMHpaMUIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; MPaBUIIbHBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIas MIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEYEHUH, NCTIOJIBb3YSl METO/I CIIEOB.

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

Pemarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABl IpPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKA JO TNpsSIMOM, OT TOYKH [JO IIJIOCKOCTH, MEKIY
CKPEIIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYECKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMHUCS MOPSIMBIMH, MEXKIy HpPsIMOM M IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpaMu/a) C IpUMEHEHHEM (POPMYIT; BEIUKCIISTH COOTHOLICHHS MEXTY TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU 11OI0OHBIX 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.

[IpuMmeHsTh  TpOCTEHIMEe TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1ad.

[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 TOHATHS B MPOIECCE IMOUCKA peIICHUs
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUH, WCCIEIOBaTh ITOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TCOMETPUUICCKUX TTOHATHI M TEOPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXO0XK/IEHUEM FeOMETPUYECKUX BETUYHH.

11 KJIACC

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

Pacno3naBath Tena BpamieHus (HUJIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEJ BPAIECHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IMIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJI0M, OCHOBAaHHE IIAPOBOTO CJIOS, BBHICOTA MIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQAU  TIOBEPXHOCTEM  TEN  BpallleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJi0 cdepsl; cepa, BIIMCcaHHASS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUSI.

BBIYUCIISITE COOTHOMICHUSI MEXIY TUIOMAIASIMU MMOBEPXHOCTEH U 00bEMaMU
OAOOHBIX TEII.

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

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIIICHHUS.



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

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IpuMeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXKIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

HaxonuThe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiime reoMeTpudecKue 3aJayd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTHUYECKUX OTHOILIEHUW U
HAX0XJIEHWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH aJropuT™MaMm, MPUMEHss
W3BECTHBIE METO/BI ITPU PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOrpPaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

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

[IpuMEHATh MOJyYEHHBIE 3HAHUS Ha MPAKTUKE: AaHAJIU3UPOBATh DPEABHBIE
CUTyallUM W TPUMEHSTh HM3yYEHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YecKl CQOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara ajireopsl; pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
Ne HanmeHnoBaHMe pa3ae/ioB U TeM JyiekTpoHHbBbIE (U (PPOBBIE)
Kontpoabusbie IIpakTnueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 P pocip . 12 1 https://m.edsoo.rt/ WT7NSO14T
[TapaniensHOCTh IPSIMBIX U TIJIOCKOCTEH
[lepnieHIUKYISIPHOCTD MPSIMBIX U
3 pricHA Vy p p 12 https://m.edsoo.ru/V611APUCD
TIJIOCKOCTEH
VYTriel MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHOrorpaHHuKu 11 1 https://m.edsoo.ru/XPWIOUSFB2
OO6BbEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
[ToBTOpEHME: CeueHUsI, pACCTOSIHUS U
7 4 1 https://m.edsoo.ru/L1AAMHO3D
YTJIbI
OBHIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnbsie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI padoThI
Tena BpameHnus 12 https://m.edsoo.ru/HYOWQLS5KQ
2 OO0BEMEI Tel 5 1 https://m.eds0o.ru/BO9ORVIYC9
B
3 CKTOPBL I KOODAUHATEL B 10 1 https://m.edsoo.ru/4ANCL4GOMF
IIPOCTPAHCTBE
[ToBTOpeHme, 06001EeHNE,
4 . 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMAaTH3alus 3HAHUI
OBHLIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

OCHOBHBIE IOHATHS
CTEpEOMETpHUH: TOUKa, IIpsiMasi,
IUIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna nzobpaxeHus Ha
PHUCYHKaX: U300paxeHUS
IIJIOCKOCTEM, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
U3y4YeHH s

DJIeKTPOHHBbIE HM(POBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/D3VCIJ7UN4

ITonsTus: nepecekaromuecs
IIJIOCKOCTH, ITEPECEKArOINECs
npsiMasi ¥ IIOCKOCTh

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOIMUCCA
npsamasd U rmioCKOCTb

3HAKOMCTBO C
MHOTOIPAHHUKAMHU,
M300paxeHre MHOTOTPaHHUKOB
Ha pUCYHKax, Ha
HpOGKI_[I/IOHHI)IX qepTexcax
HavanbHbie cBenieHus o Kyoe u
nupamuje, uX pa3BEPTKU U

https://m.edsoo.ru/NR6VIYCGK

https://m.edsoo.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ




monenu. CeueHus
MHOTOIPAaHHUKOB

HavanpHble cBeneHus 0 KyOe u
nMpamMuie, uX pa3BEPTKH U
monenu. CeueHus
MHOTOI'PAaHHUKOB

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

TTousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

ITousarue 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/YPKS5SMLJL

10

TTonsiTre 00 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX

https://m.edsoo.ru/I3A98J679

11

BzauMHoe pacrionoxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaromumecs,
[apajuieIbHbIE U
CKpELIUBAIOIINECS MPSIMbIE

https://m.edsoo.ru/TUITWEKRS50Q

12

Bxonnas koHTpoOsbHAs paboTa

https://m.edsoo.ru/CSOVLQLH6




[TapannensHOCTh MPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 o https://m.edsoo.ru/PO5J6D23U
[TapamienbHOCTE IPAMOMN U
IUIOCKOCTH
VYTIIBI ¢ COHANpaBIeHHBIMU

14 https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMHU
Yron Mexny nIpsMbIMU B

15 Ay P https://m.edsoo.ru/KGIMSOEUK
MIPOCTPAHCTBE
VYroa Mexnay npsIMbIMA B

16 Ay P https://m.edsoo.ru/24LVWHI9V§
MIPOCTPAHCTBE
[TapayeabHOCTh TUIOCKOCTEH:

17 https://m.edsoo.ru/BUSTQ9HZT
napajuiebHbIC INTIOCKOCTH
CaolicTBa napamieabHbIX

18 . https://m.edsoo.ru/OKQQK2ABA
IUIOCKOCTEN
[Ipocreiimue
IIPOCTPAHCTBEHHEIE (DUTYPHI HA

19 pocip uryp https://m.eds0o.r/MRT13XP79
MJIOCKOCTH: TETPadIp, KyO,
napajuiesaenumnes

20 [TocTpoenue ceuenuit https://m.edsoo.ru/DI3AX05J8

21 ITocTpoeHue ceyenuit https://m.edsoo.ru/20GC3ZP9P
KonTponbHas pabora no teme
"IIpsiMbI€ U IIIOCKOCTH B

22 P https://m.edsoo.ru/BI4O5QJEB
npoctpanctse. [lapamiensHOCTh
MPSAMBIX U IIJIOCKOCTEN"
[IepnieHAUKyYIAPHOCTD NPSMOM
U IUIOCKOCTH:

23 https://m.edsoo.ru/RN45YBO8R

NEPIEHANKYIJISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE




24

25

26

[IpsimMble mapasnienbHble U
NEPIEHIUKYIISPHBIE K
IJIOCKOCTH

[IpsimMble mapasnienbHble U
NEepPHEHIUKYISIPHBIE K
IIJIOCKOCTH

[Ipu3Hak nepneHuKyIsIpHOCTH
MpsIMOM M MJIOCKOCTH

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

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K14

27

28

29

[Ipu3Hak nepneHuKyIsIpHOCTH
IIPSAMOM M INIOCKOCTH

Teopema o npsimMoi
NepPHEHANKYJISIPHON MIJIOCKOCTH
Teopema o npsimoit
NepPHEHANKYISIPHON MIJIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOH1

https://m.edsoo.ru/8 1RSKUS5RJ

30

31

32

33

Teopema o npsimoit
MEPIECHINKYISPHON TIIIOCKOCTH

IlepnieHquKysp U HAKIOHHBIE!
pPacCTOsIHUE OT TOYKH 0
IIJIOCKOCTH, PACCTOSTHUE OT
PSIMOM 10 IIJIOCKOCTH

IlepnieHquKysp U HAKIOHHBIE!
pPacCTOsIHUE OT TOYKH 0
IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

[leprienAuKyIsIp M HAKJIOHHBIE:
paccTosiHUE OT TOYKHU 10
IUIOCKOCTH, PaCCTOSIHUE OT
IPSIMOM 70 TJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

https://m.eds0o0.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC




34

35

36

[leprieHauKyIsIp U HAKIOHHBIE:

paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 IIJIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: yTOJ
MEXy NPSIMOM U IJIOCKOCTBIO
JIByrpaHHBIN yroJl, TUHEHHBIN
yTOJI JBYTPaHHOIO yTia

https://m.edsoo.ru/6PSBVV34R

https://m.edsoo.ru/PSFIXUA1I

https://m.edsoo.ru/6R4A0EOMD

37

38

39

40

41

JIByrpaHHBIN yroJ, JUHEHHBIN
yTOJI ABYTPAaHHOTO yTia

[TepnieH UKy ISIPHOCTD
IUIOCKOCTEM: MPU3HAK
HEPIEHANKYJIIPHOCTU ABYX
IIJIOCKOCTEMN
[TepnieH UKy ISIPHOCTD
IIJIOCKOCTEN: MpU3HAK
NEPIEHANKYIAPHOCTH ABYX
IIJIOCKOCTEMN
IlepneHAMKYISAPHOCTD
IIJIOCKOCTEN: MpU3HAK
NEPIEHANKYIAPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx
NEPHEHANKYIISPAX

https://m.edsoo.ru/MLOZZYZC7

https://m.edsoo.ru/YRQDSMI9NH

https://m.edsoo.ru/DY2AF84T2

https://m.edsoo.ru/TS§OAINH?2

https://m.edsoo.ru/OWSLZ1RVZ

42

43

Teopema o Tpéx
HNEPIEHINKYIIApaX
TeopeMa o Tpéx
NEPIIEHIUKYIIApax

https://m.edsoo.ru/OP44KE54N

https://m.eds0o.ru/OWGE1WDV3




44

45

46

47

48

49

KonrtponbHas pabora no remam
"IlepneHIUKYISPHOCTD MPSIMBIX
Al

U iockocte" u "Y il Mex Iy
IPSIMBIMU U TUIOCKOCTSIMH"

[TonsiTE MHOTOrpaHHUKA,
OCHOBHBIE DJIEMEHTBI
MHOTOTPAaHHUKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKHU;
pa3BEpPTKa MHOTOTpaHHUKA

[Ipu3ma: n-yrojpHas MpU3Ma;
IPaHy ¥ OCHOBAHUS MTPHU3MBI;
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
OOKOBas U MOJIHASI IOBEPXHOCTh
IPU3MBI

[Tapannenenunen,
MPSIMOYTOJIBHBIN
napasuiesienuIel U ero
CBOMCTBaA

[Tupamua: n-yrosupHas
NIMPAaMHJIA, TPAHU U OCHOBAHUE
nUpamMu/ibl; 00KOBas U MOJTHAs
MOBEPXHOCTh MUPAMU/IBI;
IIpaBUJIbHAS U yCEUYEHHAS
nupamua

[IpaBuibHBIE MHOTOTPAHHUKH:
MOHSITHE NTPABUIIBHOTO
MHOT'OI'PAHHUKA; TPABUJIbHAS
IIpU3Ma U MPaBUJIbHAS
NMpamMua; IpaBUiIbHAs

https://m.edsoo.ru/VOXABPOPB

https://m.edsoo.ru/LSFTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

https://m.edsoo.ru/1TOFX00PA

https://m.edsoo.ru/LWNGEFZTWE




50

TpEyroJibHas MUpaMua 1
NPaBUJIBHBIN TETpasdap; KyO
[IpencraBieHne 0 NpaBHIBHBIX
MHOTOTPaHHHKAaX: OKTadp,
JOJICKadp U HKOCAIP.

https://m.edsoo.ru/06SHO2IDD

51

52

CumMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUSA OTHOCHUTCIIBHO
TOYKH, MPSAMOH, MJIOCKOCTH.
DNEMEHTBI CUMMETPUU B
nupammuaax,
napaenenunenax,
IMMpaBUJIbHBIX MHOT'OI'PaHHUKaxX
Boruncrienue 31eMeHTOB
MHOTI'OI'paHHHUKOB: pEOPa,
JIMaroHau, yIJibl

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4AMN760

53

54

55

ITimomanes 00KOBOI
MMOBEPXHOCTH U MOJHOU
MIOBEPXHOCTHU NPSIMOM IPU3MBI,
U101/l OCHOBAaHUM, TEOpEMa
0 OOKOBOI MOBEPXHOCTH
IIPSAMOM TIPU3MBI

[Tnomans 60k0BOIA
IIOBEPXHOCTHU U ITOBEPXHOCTU
IIPABWJIBHOM MUpaMUIBbI,
TeopeMa o IUIoIAA1 OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MUPAMHU/IBI

KonTtponbHas pabora o Teme
"MHororpaHHukm"

https://m.eds00.ru/SQY9XSIL6

https://m.edsoo.ru/R22FHBG60

https://m.edsoo.ru/VHYNJOMQD




56 [Tousitre 06 06bEME 1 https://m.edsoo.ru/GM1LC394G
57 O0BEM TUpaMHUTBI 1 https://m.edsoo.ru/B307PSWTC
58 O06bEM upamMu/Ibl 1 https://m.edsoo.ru/PQZIED3YF
59 O0BEM TMpamMu bl 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMHUTBI 1 https://m.edsoo.ru/OHRFO2LCT
61 O0BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TTPU3MBI 1 https://m.edsoo.ru/BA6EMRRGE
63 O0BEM TIPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
KonTtponpsHast pabora o Teme
64 " » 1 https://m.edsoo.ru/23S50I80N
OOBEMBI MHOTOTPAaHHHUKOB"
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMaTHSAtHA SHafI - 1 https://m.eds00.1u/KXTOCIOJG
IToctpoenue ceuenuii B
MHOTOTPaHHHUKE
[ToBTOpenue, o6o0IIeHNE
CUCTeMaTH3aIlHs 3HAaHHH.
Brruucnenue paccrosHuM:
66 MEXIy ITBYMS TOYKaMHU, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKH JIO MPSMOM, OT TOYKH JI0
TUTOCKOCTH, MEXTY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
67 Hroroas koHTpoabHas pabora 1 https://m.edsoo.ru/KB3EKOA9U
[ToBTOpenue, 06001IEHNE
CUCTeMaTH3aIHs 3HAHUH.
68 Brruucnenue yrios: Mexay 1 https://m.edsoo.ru/X7CJUSLO0

CKPELIUBAIOIIUMUCS IIPSIMBIMH,
MEXIY MPSIMOM U IUIOCKOCTBIO,




JBYTPaHHbBIX YIJIOB, YIJIOB
MEXIY MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHtp, paamnyc,
JTUaMeTp; TUIOIIalb
MOBEPXHOCTHU CEpbI

KoauuecTBO 9acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
H3Y4YeHH S

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/TW8Z59CHJ

BzauMmHoe pacrionoxxenue
cdepsl ¥ TIOCKOCTH;
KacaTeJbHasl MJI0CKOCTh K

cthepe; miomaas chepsl

https://m.edsoo.ru/YCMWC4M3I

Nzobpaxxenue chepsl, mapa Ha
miockoct. CedeHus mapa

https://m.edsoo0.ru/QDCFS8UGXE

Hunmuaapuyeckas
MOBEPXHOCTh, 00pa3yroIue
UWIAHIPUYECKON
MMOBEPXHOCTH, OCh
UWIAHIPUYECKON
MOBEPXHOCTHU

https://m.edsoo.ru/8516BBEO7

Hunusap: ocHOBaHUS U
0O0KOBast MOBEPXHOCTb,
0o0pa3yrolas ¥ 0Ch; IJIOMA/b
OOKOBOI M TOJTHOM
MOBEPXHOCTHU

https://m.edsoo.ru/W0OJR979V9

N3o0pakeHue mumHIpa Ha
mockocTH. Pa3zBéprka
nunuHApa. CedeHust MUIMHIpa

https://m.edso0o.ru/OYMSPW10Z




(MI0CKOCTHI0, MapaJIeIbHOM
WJIY TIEPIICHINKYISIPHON OCH
HUAJTUHIPA)

KoHnueckas HoBEpXHOCTb,
o0pa3yronire KOHH4eCKon
IIOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHuWE 1 BepIINHA,
o0pasyrolias ¥ 0Ch; TUIOMIA/Ib
OOKOBOH M MOJIHOM
MTOBEPXHOCTH

Y ceu€HHBbIN KOHYC:
o0pa3yrolye 1 BbICOTA;
OCHOBaHMA U OOKOBast
HOBEPXHOCTh

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edsoo.ru/SOVNITU20

10

11

N306paxkenue koHyca Ha
mIockocTh. Pa3BépTka KoHyca.
Ceuenus koHyca
(MI0CKOCTHI0, MapaIebHON
OCHOBAHHIO, 1 MJIOCKOCTHIO,
POXOALIeH Yepe3 BepIINHY)
KomOunanus ten BpaiieHus u
MHOT'OI'PaHHHUKOB

https://m.edsoo.ru/OPVOCKUYU

https://m.edso00.ru/4VHGTY X8F

12

13

14

Bxonnas koHTposbHas paboTa

[Tousitre 00 00BEME.
OCHOBHBIE CBOUCTBA 00BEMOB
Tel

O0BEM IUIMHIpa, KOHYCa

https://m.edsoo.ru/RMY Y 1ISTLP

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

https://m.edsoo.ru/W8TGNS5Z799




15

16

17

OO0BEM 11apa M II0IAh
cepsl

IToxoOuEble Tena B
npoctpanctBe. COOTHOIICHUS
MEX]Ty TUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMHU
MMOIOOHBIX TEI

KonTponbnas pabota no

temaMm "Tena BpanieHus" u
"O0BeMbI TET"

https://m.edsoo.ru/G7AYCMITT

https://m.edsoo.ru/4NO4FYUUX

https://m.edsoo.ru/KCOMHJSWW

18

BekTop Ha miiockocT U B
IIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

20

Clo)XeHUe U BEIYUTAHUE
BEKTOPOB

YMHOXEHUE BCKTOpa Ha YUCJIO

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI1

21

Pa3znoxxeHne BekTopa 1o TpéM
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuio napamenenumnena

https://m.edsoo.ru/NZSOLFWN1

22

23

24

Pewienue 3anad, CBA3aHHBIX €
IIPUMEHEHHEM ITPABUIT
JIEHCTBHUM C BEKTOPAMU

KOOp,[[I/IHaTHO-BeKTOpHHﬁ
METO/ IIpHU PCILICHUN
TCOMETPHUICCKUX 3aaa4d
HpﬂMOerJ’IBHaﬂ cucreMma

KOOpAUHAT B IPOCTPAHCTBC.
KOOp,[[I/IHaTLI BCKTOpaA.

https://m.edsoo.ru/73F23EPUS5

https://m.edsoo.ru/BBII39Z77U

https://m.edsoo0.ru/X9TSDNSQ3




25

[Ipocreiimue 3a7a4u B
KOOpJIMHATaX
VYTroa Mexay BEKTOpaMH.

CkanspHoe Mpou3BeieHNE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Brruucienue yrioB Mexay
IPSAMBIMH U IUIOCKOCTSAMHU

https://m.edsoo.ru/EGRV3NF84

27

28

29

30

31

KonTtponpsHast pabora o Teme
"BeKkTophl U KOOPAMHATHI B
npocTtpaHcTae”

IToBTOpEHME, 0000IICHUE 1
CHCTEMaTH3alMsl 3HAHW.
OcHoBHBIE GUTYPBI, (HAKTHL,
TEOpPEMBI Kypca INITaHUMETPUN

[ToBTOpEHHME, 0000IICHUE U
cucTeMaTH3alus 3HaHUi.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
3a1auu MIIaHUMETPUHN U
METOJIbI MX PEIICHUS

[ToBTOpenue, o6obIIeHNE 1
CUCTeMAaTH3aIHs 3HAHUH.
3amaun MIaHUMETPUU U
METOJIbI UX PEIICHUS

https://m.edsoo.ru/NSKELEBHL

https://m.edsoo.ru/16ASE1ITYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpenwue, 0600IIEHNE U
CUCTEMAaTH3aIHs 3HAHWMN.

https://m.edsoo.ru/ZY6BYLY7TW




OcHoBHbIE GUTYPHI, PaKTHI,
TEOPEMBI Kypca CTepeOMETPHH

HToroBasi KOHTpOJIbHAS

33 1 https://m.edsoo.ru/VP8CXOC4C
pabora
[ToBTOpeHue, 0600IICHNE U
34 . 1 https://m.edsoo.ru/70QSTDCAP
cHCTEMAaTHU3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




MPOBEPSEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarTa
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
- [TpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIIEACTBHS U3 HUX TIPH PEIICHUU
' reOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATHSIMH: MapaUIENbHOCTh U TMEPHEHIUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
74 KrnaccuduiupoBats B3aiMHOE pacIioioKeHUe MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMHU: ABYTPAHHBIN YTOJ, TPaHU ABYTPAHHOTO YA,
7.5 pebpo IBYTpaHHOTO yIJIa, JWHEWHBIA yTOJ JABYTpaHHOTO Yria,
rpagycHas Mepa JBYTPaHHOTO yria
OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBIMYKIIbIH
7.6 MHOTOTpaHHUK, 3JIEMEHTHI MHOTOTpaHHHKA, MIPaBWIIbHBIN
MHOTOTpaHHUK
-7 Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (ITMpaMHJIa, MPU3Ma,
' MPSIMOYTOJIBHBIN Tapaienenumne, Kyo)
KnaccudumupoBaT MHOTOTpAaHHUKH, BBIOMpas OCHOBAHHS  JUIS
. KiIacCupuKanuy  (BBIMYKIBIE H  HEBBITYKJIbIE MHOTOTPAHHHKH,
' MpaBWIbHBIE MHOTOTPAHHHUKH, TPSMble ¥ HAKJIOHHBIE TMPU3MBI,
napauieIeTuneIbl)
79 OnepupoBaTh  TOHSITHSIMH: CeKymias  IUIOCKOCTb,  CEYEHHE
' MHOTOTPaHHUKOB
210 OOBSICHITh MPUHIUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPAHHHUKOB,

HCIIONIB3YST METOJT CIEOB




7.11

CTtpouTh ceueHUus MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHSITH
(BBIHOCHBIE) IIJIOCKHE YEepTeX H W3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Buja cBepxy, cOOKy, CHU3Y

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 TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMUA

Pemiate 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUYCCKUX BECJIIMYHH 110 06pa3uaM
I aJiropyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIpH
PCHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a1a4 Ha BbIYMUCICHUC YTJIOB
MCKAY CKPCHIUBAOIHUMUCS IIPAMBIMU, MCKIY HpﬂMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

7.15

7.19

Berancnsate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnHpamuza) C OpUMEHEHHEM  (GOpMYJ,  BBIYUCIATH
COOTHOIIEHUS MEXTy TUTONIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOTI'OI'PaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

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

N3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPIPETHPOBATh MH(OpMAIUIO 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 (bopMe

HpI/IMCHHTL HpOCTeI\/'II_HI/Ie NporpaMMHBIC CpCACTBA H JSJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI IIpU PEHICHUU CTCPCOMECTPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUpPOJAC U

KN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[IpuMeHATH TOJYYEHHBIE 3HAHUA Ha MPaKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYallud M MPUMEHSTh W3yYEHHbIE MOHITHUS B IpoOIecce
MOWCKA pelIeHUs] MaTeMaTh4ecku C(OpMyJIUpOBAaHHON MPOOIEMBI,
MOJICJINPOBATh PeaJIbHbIE CUTYALlUH Ha A3bIKE T€OMETPHUHM, UCCIIEA0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM I'COMCTPUICCKUX MMOHSITHH U




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

C HAXOXACHUEM I'€COMCTPHUICCKUX BEJIIMYUH

11 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yJbTarta
6 I'eometpus
OnepupoBath MOHSATUSIMU: HUAJTUHAPpUYECKast MOBEPXHOCTb,
61 oOpa3zyomue MUINHAPUIECKONH MOBEPXHOCTH, LUIHHJIP, KOHHYECKas
' MIOBEPXHOCTh, O00pa3ylolMe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas mOBEpPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccuduupoBars B3aUMHOE pacroiioKeHUe Cephl U IMITOCKOCTH
OnepupoBaTh NOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CIIOW, OCHOBAHME IIAPOBOIO CJIOSI, BBICOTA
1IapOBOTO CJIO0SI, IIApOBOM CEKTOP
6.6 Boruncnate 0o0BEMBI M IUIOIIAJM TOBEPXHOCTEH TeNn BpallleHus,
. T€OMETPUUYECKUX TeIl C MPUMEHEHHEM (PopMyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 ONMCaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WM
TEJIO BpalleHUs
. BbluucasTe COOTHONIEHHMS MEXIy IUIONaJAs MU TOBEPXHOCTEH U
' 00BEMaMH ITOTOOHBIX TEJT
6.9 N3o06paxaTs n3ydaemble QUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrImonHATe (BBIHOCHBIE) TIJIOCKHE YEPTEXKH W3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpaIieHus
W3Bnekarb, MHTEpIPETUPOBATh M MPEOOPa30BBIBaTH MH(POPMALMIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha

yepTexax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1JIs pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANoIaralliuX HECKOJbKO IIArOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU opMme

6.13

OnepupoBarh MOHSATHEM: 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: ACKAPTOBbI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
Yroia MeEXAy BEKTOpaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonguts CYMMY BCKTOPOB U INPOU3ZBECACHHUEC BCKTOpPA HA YHUCJIO, YT'OJ
MCXKAY BCKTOpaMH, CKAIIKIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJIJIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPABHCHHEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

Pemate 1mpocreilmme TIeOMETpUYECKHE 3a1adyd  Ha IMPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

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

[IpuMeHATh TPOCTEHINNE IPOTrPaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4EeHHBIE 3HAHMS Ha MPAKTHKE: aHAJIU3UpPOBAThH
peanbHbIe CUTYallMd U NPUMEHSTh W3YYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHOW MpoOIeMBbl,
MOZCJIMPOBATh PEAJIbHBIE CUTYAl[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUECKUX IMOHATHNA U
TEopeM, amnmnapara ajareopsl, perarb NpaKTHUECKUe 3a/1a4H, CBI3aHHBIE

C HAXOXACHUEM I'€COMCTPUICCKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

7.1

7.2

['eomerpus

OCHOBHBIE TOHSTHS CTCPCOMCTpPHUH. Tqua, ImpsAMasd, IIJIOCKOCTb, IMPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUU: AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHuWE TpSIMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
NapajuleJIbHble W CKpeuuBaromuecs mnpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B TMPOCTPAHCTBE,
MapaAJIENBbHOCTh TPEX MPSAMBIX, MAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YToll MEXIy NpsIMbIMH B TPOCTPAHCTBE.
[TapannenpsHOCTH TJTOCKOCTEH: napasiebHbIe MIJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocted. [Ipocreiimme mpocTpaHCTBEHHBIE (GUTYpPBHl Ha

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

7.3

[TepieHAMKYIAPHOCTh NPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE MPSAMbIE B
MPOCTPAHCTBE, NpPSMbIC NApajUIeIbHbIE W MEPHEHAUKYISPHbIE K IUIOCKOCTH,
MpU3HAK NEPHNEHIUKYISIPHOCTH NPSMOM M TUIOCKOCTH, TE€OpeMa O MpSAMOM
MEPIICHAUKYIISAPHON IJIOCKOCTHU. YTIIbI B MPOCTPAHCTBE: YIOJl MEXKIY MPAMOU U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JMHEWHBIA yroJd JBYTPAHHOrO  yrJa.
[leprienaAMKyJIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 110 TIIIOCKOCTH, TIPOEKITHS (PUTYPHI HA IIIOCKOCTH. [leprneHauKyasspHOCTh
IUIOCKOCTEM: MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpExX

MEepIEHIUKYIsIpax

7.4

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
puU3Ma, TPaHU U OCHOBAHMSI MPHU3MBI, MpsMasi ¥ HAKJIOHHAs NPU3MBbI, OOKOBas U
MTOJTHAS MTOBEPXHOCTh MIPU3MBL. [Tapamtenenurnen, MPSIMOYTOJIBHBIN
napajuiejienume] U ero coucrsa. Ilupamupa: n-yronpHas nupamMuna, TpaHd U
OCHOBaHUE MUPaMU/JIbl, OOKOBAasI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U

yceuéHHas NupaMujaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

1.7

MHOTI'OTPaHHUKHU: MOHATUE MPABWIBHOIO MHOIOTPaHHHUKA, IIPaBUJIbHAS IIPU3Ma U
IIpaBWIbHAsg IUPAaMUJA, IPaBWIbHAs TPEYTOJbHAs NUPAMHMIA W IIPABHIIBHBIN
terpasp, KyO. IIpencraBieHue O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKadAp U UKOCARJAPYTHUC Ceuenus IIPpU3MBbI U ITHPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, pr[MOﬁ,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, Imapajiiejacnuieaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruucienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOH MOBEPXHOCTH NPsAMOM Mpu3Mbl. [nomans 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPaBUIIBHOM IHpaMuIbl, TEOpeMa O IUIOLAAN

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

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

[IOBEPXHOCTEN, 00BbEMaMU MOAOOHBIX TET

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

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

MOBEPXHOCTh, 00pa3yrolas u 0ch, IIIOMIA/ (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3ylolue KOHUYECKON IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyC: OCHOBaHME U BepIInHa, 00pa3yromias
U OCh, IUIOMAAh OOKOBOW ¥ TIONMHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroniye U BbICOTa, OCHOBaHUSI U OOKOBast MOBEPXHOCTh

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

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cepe, MmIomaisb

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. P%BépTKa OUJIMHApPAa 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

[Tonstne 06 o6béMe. OcHOBHBIE cBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Tapajuienienunena u ciueactBus u3 He€. OO0BEM HWIHMHIpA,

koHyca. O0bEM mapa u miomanb chepol




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY — IUIOMIAIIMU

67 MOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX TET
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 YMHOkEHHE BEeKTOpa Ha 4uciio. Pa3noxkeHne BekTopa o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [IpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTosl Mexay Bekropamu. CkansipHoe

IMPON3BCACHUC BCKTOPOB. Brerancnenue YIJIOB MCKAY HNPAMBIMH W IIJIOCKOCTAMMU.

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




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

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

Brnanenue meromaMu JOKa3aTenbCTB, alrOPUTMAMHU PEICHHs 3ajad;
yMeHue (GpopMylIupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICIICHHE,
aKCcMoMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; [IPUMEHATH UX; yMEHHE
dbopmMynrpoBaTh 00paTHOE H TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH NIPUMEPbl U KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JIOKA3aTeIbHBIC PACCYIKIACHUS
npu pPClICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTDH
pacCcyXJCHHI; yMEHUE OIEPUPOBATH TOHATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpalMy HaJl MHOKCCTBaAMH; YMCHHC HCIIOJIL30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB 1 SIBJICHUH U Inpu pCIICHUHU 3a/1a4, B TOM 4YUCJIC U3 JPYTHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, LHKJI, Tpad Ha IIJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMU: HATYpPaJIbHOE YHUCIIO, LEJI0E YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTeIeM, KOPEHb HATYPaJIbHOU CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM IIOKAa3aTejleM, CTENEeHb C JIEWCTBUTEIBHBIM
noKaszaTejeM, JorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
[IPOU3BOJIBHOIO 4YHCJIA, OCTATOK I10 MOAYJIO, PalMOHAIBHOE YHCIIO,
WPPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYpPaJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIIee
of1iee KpaTHOe, aArOpuT™ EBKIIMAA npu pereHny 3a/1a4; 3HaKOMCTBO
C Ppa3IMYHBIMU TO3UIUOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI 1 MpeoOpa3oBaHMs BBHIPAKECHUN CO

CTENEeHsMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pPAITMOHATBHBIX




BBIPAKEHUI; YMEHHUE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupMmeTHueckas ~— Iporpeccusi,  IeoMeTpuueckas  Iporpeccus,
OeckoHE4YHO yOBIBAIOIIAs IE€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBAaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PEKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPUPOBATh  MOHATHAMHU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMEeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpaumyeckas); yMeTb
MIPOU3BOIUTH ApUPMETHUECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  TNPUMEPbl  HUCIOJIb30BAaHUA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHu€e onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPUIECKHE
YPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBl, yMEHHUE OIEpPUPOBATH
MOHATHUSIMH: TOXKJECTBO, TOKJECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHHW, HEPAaBEHCTB W CHUCTEM; YyMEHHUE pellaTb ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pellaTh
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IIapaMEeTpPOM; IIPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MAaTEMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTel 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, HeNpepblBHAS (QYHKLUS, ACHUMIITOTHI
rpaduka ¢GyHKUUM, TepBas W BTOpas NOpPOU3BOJAHAS (PyHKUHUH,
reoMeTpUUECKUil 1 (pU3MUECKHil CMBICI TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNEéHHbId HMHTETpall; YMEHUE HaxOJuTh acCUMMOTOTHI Tpaduka
(YHKIMU; YMEHUE BBIYUCIATH MPOU3BOAHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (YHKIINI, HAXOIUTh ypaBHEHUE KacaTeIbHOU
K rpaduKy (QyHKIMH; YMEHHE HaXOIUTh MIPOU3BOIHBIE 3JIEMEHTAPHBIX
GyHKIUH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO Ul HCCIEAOBAaHUS
(GyHKIMH, HAXOIUTh HAMOOJBIINE U HAUMEHbIINE 3HAYCHU (PYHKLUH;
CTPOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIB30BAaHUEM ammapara

MAaTEMaTUUCCKOT O aHAJIN3a,; IPUMCHSATDH IIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLUAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMIAN U 00BEMBI
¢Gury ¢ nomoIp UHTErpaia; NPUBOAUTH MPUMEPbI MATEMAaTHUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T epeHIInaIbHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKOMM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
GbyHKkOMsA, — pandoHadbHas — (QyHKIOUSA, — cTeneHHas  (QyHKIWHS,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
(GyHKIMH, TOKa3aTelnpHass W Jiorapupmuueckas (QyHKUUH; yMEHUE
CTpOUTH TpadUKN U3YyYEHHBIX (DYHKIHA, BHIMOIHATH peoOpa3oBaHuUs
rpaduKoB GYHKUUH, UCTIOJIB30BAaTh TPapUKH ISl U3yUEHUS ITPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaThb (OpMyJiaMH 3aBUCHUMOCTHU
MEXy BETMYMHAMU; UCTIOIb30BaTh CBOMCTBA U Tpaduku GpyHKIMHA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33a/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPAMHATHOM INIOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/1a4M pPa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBHUIO 3a/1a4d, MCCIIEI0BATh IIOJy4YCHHOE PEIICHUE U
OLICHMBATh MPaBAONOJOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyaluu HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpaBHEHHUsI, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJayH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIM C HCIIOIb30BAHMEM alapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PE3yIbTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee ¥ HauMEHbIee 3HAaUeHUs, pa3Max, AUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO HabOpa; yMEHHE MW3BIIEKATh,
HMHTEPIPETUPOBaTh HH(OPMALINIO, TPEICTABICHHYIO0 B TaOJMlax, Ha
auarpammax, rpadukax, oTpaxkarolryto CBOMCTBA peasIbHBIX MPOLIECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C IOMOMIbIO TabIuI U
quarpamm; MCCIEI0BaTh CTaTHCTUYECKUE JaHHbIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




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

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYaWHBIM OMNBIT M Clly4allHOE
COOBITHE, BEPOSITHOCTH CIIYYaHHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(OpMyJIBI CIOXKEHUS U YMHOXCHHSI BEPOSATHOCTEH, (OpMYITy TMOIHON
BepoATHOCTH, ¢opmyiny bepHymin, xomOuHaTOpHBIE (aKThl U
(GOopMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMU: CIydyailHas BeJIMYMHA, pacIpeleieHue
BEpPOSITHOCTEH, MAaTEMaTUYECKOE OXKUAHUE, JUCTIEPCUS] U CTaHAAPTHOE
OTKJIOHEHHE CIIy4ailHON BENWYMHBI, (YHKIUU pacrupefesieHuss Hu
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesneneHuid; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i pelieHus 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHHM, YMEHHUE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepecTaHoBoK; OnHOM HbIOTOHA; yMEeHHE MPUMEHSITh KOMOMHATOPHBIC
(hakThl M pacCy X ACHUS U1 PEIICHHS 3aj]iay; OIEHUBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA Yyria, IUIOCKUM Yyroi,
JIBYI'PAHHBIA yroJj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
MapaJuIEIbHOCTh U NEPIEHAUKYIIAPHOCTD NPSMBIX U INIOCKOCTEH, yIroil
MEXIy MNPSMBIMHU, YTOJI MEXAY MPSAMOM M IUIOCKOCTBIO, YIOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXJY IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh
IpU pELIeHUH 3a7ad H3y4YeHHble (DaKThl U TEOPEMbl IIAHUMETPUH;
yMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MHUPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHN M

BCJIMYMH, pCIIAaTh CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATHIMU: IUIOIAb (GUrypbl, 00bEM PUTYPHI,
MHOT'OTPaHHHK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapajiesnenunes, npu3Ma, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, mIomanab chepsl, MIOMaIh
MOBEPXHOCTH MHUPAMUMbI, MPU3MBI, KOHyCa, IWIMHIpPA, 00bEM KyOa,
MIPSIMOYTOJIBHOTO MapajulelICUIe1a, TUpaMubl, IPU3MBI, [IWIAH]PA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHHUSI KOHYCA U LIWIMHJPA,
MapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHHE Iapa, IIOCKOCTD,
Kacaromasicss ceppl, LUUIUHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTh CBOHCTBA TI'E€OMETPUYECKUX QUTYP,
CaMOCTOSITENIbHO (OPMYJIUPOBATh OMpeeNieHUus U3y4aeMbIX (uryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX W IPU3HAKAX T'€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTb WU OINPOBEpPraTb HX; yMEHHUE MPOBOIUTH
kinaccuukanuioo (GUryp TO pa3iMYHBIM [PHU3HAKAM, BBIOIHATH

HeO6XO,I[I/IMBIe 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 TOJIOOHBIC (PUTYPHI, B TOM YHUCIIE B TIPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T'€OMETPUUECKHUE OTHOIICHHUS
MPU PEHICHUM 33J1a4; HAXOJIUTh N€OMETPHYCCKHE BEIUYMHBI (IJTMHA,
yToJ, IMIolaAb, O0bEM) MPHU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JITMHA, YTOJ, IMJIOMAAb, 00bEM, IJIONIAAb MOBEPXHOCTH),
WCTIONIb3YsT M3Y4YeHHBIE (DOPMYIBI U METOMABI, B TOM YHCIIEC: IDIOIIAIh
MOBEPXHOCTU MHPAMHUJIBI, IPU3MBI, KOHYCA, IMINHAPA, TUIOIaAb chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalyIeNieNuIe a, MUPaMHUIbI, TPU3MBI,
HWIMHpPA, KOHYyCa, Iapa; YMEHHE HaXOJWTh OTHOIIeHHE O0BEMOB

Mo1I00HBIX GUryp

12

YMeHue onepupoBaTh  IMOHATHUSAMM:  NIPSIMOYIOJIbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, NTPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
6a3ucy, CKaJIsIpHOE MPOU3BEICHHE, BEKTOPHOE IPOU3BEICHHE, YTOJ
MEXIy BEKTOpaMH; yMEHHE  MCIOJb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'e€OMETPUYECKUX 3ahad U 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB




13

YMeHue BbIOMpaTh NOAXOMALIMM METOA JJIs pelIeHHs 3ajayi;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKH B HU3YYCHHU NPUPOIHBIX U
OOIIECTBEHHBIX MPOIECCOB M SBICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTHMKH B HCKYCCTBE, YMEHHE IPUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

Koa

1 Yucna v BEIUMCIICHUS

1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCel

1o Panmonaneubie 4ywcna. OOBIKHOBEHHBIE W JICCATUYHBIC JIPOOHM, MPOLICHTHI,
' OCCKOHEYHBIC MTEPUOTUYECKHE TpoOH

13 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apudmeTnyeckumMu
' KOPHSIMU HAaTypaJIbHOW CTENEHU

14 Crenenp ¢ menbiM mokasareneM. CTeneHb C palMOHAIBHBIM TOKA3aTeJeM.
' CBoiicTBa cTEeICHU

15 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApPKTAaHTCHC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucina. JlecaTHIHBIC M HATYPATBHBIC JTOTapU(HMBI

JlelicTBuTenpHble 4uCiIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 gyrcnamu. [IpubnrmxkEéHHbIe BBIYUCICHNUS, TPaBUIIa OKPYTICHHUS, MPUKHUIKA U OI[EHKa
pe3yJibTaTa BBIYMCIECHUN

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KoMmnnexcHbie unciia
2 VYpaBHEHUs U HEpABEHCTBA

2.1 [enble u TpoOHO-paIOHATBHBIE YPABHEHUS

2.2 HppauunonaibHuble ypaBHEHUS

2.3 TpuronomeTpuyeckue ypaBHEHHUS

2.4 [TokazarenbHble U IoTapuPMUIECKIE YPABHEHUS

2.5 Ienpie u 1poOHO-paIIMOHATIEHBIE 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 VYpaBHEHHUs1, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEeHUI. OnpeaeanTesb MaTPULIbI




3 OyHKIUH U TpapuKH
31 @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 1-0i CTEIICHU
34 Tpuronomerpuueckue GyHKLIUHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIHH, KX CBOHCTBA U TpaduKH
3.6 Toukn paspeiBa. AcumnToTsl TpadukoB (yHkmuii. CoiicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccur. @opmyiia CI0KHBIX POLIEHTOB
4 Hauana maTremaTnueckoro aHaiumsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpumeneHne NpoM3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHrne HanOobIIero 1 HauMEeHbIIEro 3Ha4eHns (PyHKIMN Ha
OTpe3Ke
4.3 [IepBoobOpaznas. MuTerpan
5 MHoecTBa 1 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 MHoOrorpaHHuK"
7.4 Tena u MOBEPXHOCTH BpPAILICHUS




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Teomerpums, 10-11 xmaccwl/ Artanacsa JI.C., byty3o B.®., Kagomies C.b. u
npyrue, AknronepHoe odmectBo «M3naTenbetBo «IIpocBerieHmes

2. KontponbsHO-u3Mepurenbubie Mmatepuaiel. ['eometpus. 10 knace, 11 kimace

METOINYECKHUE MATEPHUAJIBI JISA YYUTEJIA

1. TloypouHsie pa3paboTKu
2. Nudopmanmonnsie pecypcsl https://resh.edu.ru/ u np.

3. KoHTpoisbHO-U3MepuTenbHbie Matepualsl. ['eomerpus. 10 knacc, 11 kmace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. https://edsoo.ru/

2. https://resh.edu.ru/

3. https://uchi.ru/

4. https://www.yaklass.ru/
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