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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUICANBHOT0, XapaKTepe OTpPaXEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYYarOIIUMUCS
MOHATUMHBIX OCHOB FT€OMETPHUU U TTOCTPOCHUH IETTOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUSI U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM IESITENbHOCTH, SBIISIECTCS



OJHUM M3 TPO(PECCHOHATHPHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenb ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIET0 MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSATHSMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTHUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATh NPOSBICHNUS T€OMETPHUUECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIETH, NPUMEHSATh OCBOEHHBIM TI'€OMETPUUECKUN
anmapar U1 peleHus MPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBINIJICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3a7a4 HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoOBHBIE cozeprkaTelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 rofaM 00y4YeHHUs
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYUIECTBIISIOCH MOCEA0BATENLHO U MOCTYNATENbHO, C
COOJTIOJIEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIHNCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

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.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielibHble M CKpeuuBaronmecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapaiuteTbHOCTB MIIOCKOCTEM: MapasuleIbHbIE TIIOCKOCTH; CBOMCTBA MapaslIeIbHbBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajlieIbHbIE W MEPIECHIUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO MIOCKOCTH, PACCTOSHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTyKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yroapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. l[lupamupa: N-yroiapHas nupamuga, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHTbl TpuU3Mbl W Tnupamuibl. [IpaBusnbHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, MNpaBUIbHAs TPEYroJibHash MNHpaMuAa M TPaBUIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTH CAMMETPHUH B MUPaMUIaX, HapaJuieTenuIeaax, NpaBUiIbHbIX
MHOTOTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH rmoBepxHocTU. KoHyc: ocHOBaHue U BepIiinHa, oOpasyromas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHuoe pacrnionoxenue chepsl U TUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM IIpaBUJl JEUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpAMHATaX. YTOoJl MExay BekropamMu. CKalSpHOE MNPOU3BEICHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO TMpeaMmeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHHMA,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUSX, cpepax
DKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYILETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1ad MaTEMaTHYECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMell Ha TMPUMEHEHHE MAaTeMAaTHYECKMX 3HAHWHM JUIs pelIeHUs 3a1ad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyJIbTYpOH KaK CpPEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBAThH apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSTEJIbHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABITH AePUIMTHI HH()OPMALUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIUIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (HopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CY’KJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOM opme popMyTupOBaTh pa3HOIIACHs, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTsBo:

MMOHUMATh U UCTIOIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUyaTbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHUS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJIaJa B OOMMI MPOAYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJIAITh IJIaH, AJITOPUTM PEIIECHUS 33a]]a4uM, BHIOUPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB,;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJIEHHBIX OLINOOK, BHISIBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccugpuimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

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

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccuukanmy  (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEAOB,  BBIINOJHAThH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUMCIECHUE PACCTOSHHUNA MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJAbl MPHU pELICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IpUMEHEHUEM (POPMYJT; BEIUKCIISATH COOTHOLLIEHUS MEX 1Y TIOLIaAsIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



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

W3Bnekats, mnpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIE 3HAHUS Ha MPAKTHKE: aHAJU3UPOBATH pPEaAJIbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI U TEOpEM, ammapara aareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEpy U OMMCAHHBIN
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

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

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIN YCIOBUS IPUMEHEHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiime reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJIEHWE FeOMETPUUYECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™Mam, NpuMeHsis
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIECHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUH, MCCIEIOBAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB U TeM (uu¢poBbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
bubmuoreka [JOK
1 Brenetine & crepeomerpitio 10 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTrubl MeXAy NPSAMBIMU U TJIOCKOCTSIMU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOTpanHiIn https://m.edso00.ru/1c209e37
" bubnuoteka [JOK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edso00.ru/1c209e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
P ' P Y https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Kourpoububie = IIpakTuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 T 12
©/1a Bpatterus https://m.eds00.ru/1c209e37
N bubmuoreka [IOK
2 1
OOEMb! Ten > https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
3 B 10 1
€KTOPBI U KOOPJAUMHATHI B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 060061ICHNE, 7 1 bu6nmorexa LIOK
crucTemMaTu3alurs 3HaHUI https://m.edso00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi = odpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pucy L https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajvieIbHbIX MPSMBIX (OTPE3KOB),
CEpeIUHbBI OTPE3Ka
[TonsaTHA: nepecekarommecs
2 TUTOCKOCTH, TTEPECEKAIOIIHECs 1 bubmmorexa LIOK
> TeP https://m.eds00.ru/2d8a9c99
npsiMas U MIIOCKOCTh
[TonsaTHA: nepecekarommecs
3 IIJIOCKOCTH, TEPECEKAtOITNECs 1 brbmmorexa [TOK
> 1eP https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C MHOTOTPaHHHUKaMH,

4 n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaXx, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HavanwsHbie cBeeHNs 0 KyOe u

R bubmuoreka [{OK

5 MApaMUJE, X Pa3BEPTKU U MOJIEIH. 1

CeueHusi MHOTOIPaHHUKOB

https://m.edsoo.ru/b30dff38
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HauanpHabie cBenenus o kyoe u

6 nupamuie, X pa3BEPTKU U MOJIEIH. bubmmorexa LIOK
https://m.edsoo.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUM: bubnmnoreka HOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM

8 MMOCTPOCHUU CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/239c8ch4
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM

9 MIOCTPOECHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/65c6b106
CJIEJICTBUS U3 HUX
[TonsTHE 06 aKCHOMATUYECKOM

10 MIOCTPOEHUH CTEPEOMETPUH: bubnmnorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX B

11 MIPOCTPAHCTBE: MEePeCceKaroNuecs, bubnmnorexa [JOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIC
[TapamiensHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:

12 napajulesIbHbIE IPSIMBIE B bubmorexa LIOK

IIPOCTPAHCTBE; 1apaJUIEIBHOCTD
TPEX NPAMBIX

https://m.edso0.ru/93ad36b3
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HapaJ'IJ'IeJ'ILHOCTB IMPpAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBCE:

bu6nmoreka [IOK

13
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTriab1 ¢ cOHanpaBIEHHBIMU bubnmnoreka HOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbIMHU B bubnnorexa [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapayienbHOCTB IIOCKOCTEN: bubnuoreka [IOK
MapajieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayieIbHbIX bubnnorexa [JOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (burypsl Ha TUIOCKOCTHU: TETPAd bubmorexa LOK
P F TETPp, https://m.edso0.ru/4a28dc02
KyO, mapasienenumnesa
bu6mmoteka IIOK
20 I1 i
OCTPOCHHC CCHEHIE https://m.edsoo.ru/1d434d0f
. bubmuoreka [JOK
21 IT
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[IpsiMbI€ M TUIOCKOCTH B bu6muoreka [JOK
npoctpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[leprieHAMKYIAPHOCTD MPSAMOU U
PHEHATEY TP P bubnuorexa [JOK
23 TUTOCKOCTH: TIEPIICHTUKYJISIPHBIC

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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24 [IpsiMble mapasnienbHbIC U bubmmoreka [JOK
MEePIEHANKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble mapasnienbHbIC U bubmmoreka [JOK
MEePNEeHANKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHIuKyISIPHOCTH bubnmnoreka HOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnmnoreka HOK
MPSAMOU U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubanoreka [JOK
MEPIECHANKYISIPHOM MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnnoreka [JOK
MEPIECHANKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
NEPIEHIUKYIISIPHON IITIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIuKyIsIp U HAKJIOHHBIE:

31 paccTostHue OT TOYKHU 10 bubmmnoreka HOK
IUTOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edso0.ru/33c477d3
710 TIJI0CKOCTH
[lepnieHIUKYIsIp U HAKJIOHHBIE:

32 paccTostHue OT TOYKHU 10 bubmmnoreka HOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM https://m.edsoo.ru/66fefadd
710 IJIOCKOCTH
[lepnenauKkymnsip 1 HAKJIOHHBIE:

33 paccTosiHuE OT TOUKH J10 bubmuoreka [IOK
IUIOCKOCTH, PaCCTOSIHUE OT MPSIMOM https://m.edsoo.ru/a5b7b8e3
710 TIIOCKOCTH

34 [lepnieHIUKyIsIp U HAKJIOHHBIE: bubmuoteka [IOK

PpacCTOAHNUE OT TOYKH 10

https://m.edsoo.ru/dbee22bc
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IIJIIOCKOCTH, paCCTOAHUE OT HpHMOﬁ
J0 IINIOCKOCTH

35 VYTII1bl B IPOCTPAHCTBE: YIOJl MEXAY bubmmoreka [JOK
NPAMOU U TJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbI{ yToJ1, TUHEUHBIA YToJI bubnmnoreka HOK
JIBYTPaHHOIO yrJja https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbI{ yToJ1, TMHEWHBIA YroJl bubnmnoreka HOK
JBYI'PAHHOIO yIJla https://m.edsoo.ru/c7c777ed
[lepneH UKy ASIPHOCTD IJIOCKOCTEH:
38 MPU3HAK MIEPIICHIUKYIIPHOCTH bubmroreia LIOK
P p fI yp https://m.edsoo.ru/ec3e2da3
JBYX TUTIOCKOCTEH
[TeprieHAMKYIAPHOCTD MIOCKOCTEM:
39 1} E?;H&KH neynellz WKYJSIPHOCTH bubmrorexa LIOK
p p fI yp https://m.edsoo.ru/ed9e2a8e
JBYX TUTIOCKOCTEH
[lepnenuKyIspHOCTD IIJIOCKOCTEM:
40 MIPU3HAK NEPIECHANKYISIPHOCTH bubamorexa LOK
P p g yp https://m.edsoo.ru/ba75dc57
JBYX ITIOCKOCTEN
41 Teopema 0 TpEX NMepreHAuKyIsIpax bubmroreka LTOK
P P PHEHAIIIUP https://m.edsoo.ru/e4972cdc
42 TeopeMa o Tpéx mepHeHANKYISIpax bubmorexa LOK
p P PTICHAHIYIUAP https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX MepreHAnKyJIIsIpax buomoreia LIOK
P P PHEHAIIIUP https://m.eds00.ru/9f246736
KonTponbnas pabora no remam
44 "[IeprieHINKYIAPHOCTD MPAMBIX U bu6muoreka [JOK

IJIOCKOCTEN" U "YTIIBI MEX Y
MPSIMBIMU U TUIOCKOCTAMH"

https://m.edsoo.ru/5b971ef3
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Ilousrue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbI

45 MHOT'OTPaHHHUKA, BBITYKJIbIC U bubmorexa LOK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOI'PAaHHUKH;
pa3BEPTKAa MHOTOI'PAHHUKA
[Tpu3sma: N-yronpHas mpu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U bubnuoreka [JOK
HAKJIOHHAsI IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHASI IOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpsMOYTrOIbHbIN bubmmoreka [JOK
MapajuieenuIiel U €ro CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamuyia: N-yrojapHast MupaMuaa,
I'pPaHU U OCHOBaHME MUPAMMU/IBL;
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH bubmmorexa [IOK
https://m.edsoo.ru/fblcd0a5
MUPaMU/Ibl; IpaBUIIbHAS U
yced€HHas mupamuia
[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHATHUE MPABUIBHOTO
49 MHOTOTpaHHHKA; IIPaBUIIbHAS bubmuoreka [IOK
IIpU3Ma U NPaBUIbHAS IMPAMHUJIA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUAIA
Y IPaBWJIBHBIN TE€Tpasap; KyO
[IpencraBnenue o MpaBUIBHBIX
50 MHOTOTpaHHHUKaX: OKTa’dIp, bubnmorera LHOK
https://m.edsoo.ru/a0fddSbf
JOJEKA’AP U UKOCAdIP.
CummeTpus B IPOCTPAHCTBE:
51 CUMMETPHS OTHOCUTEIIBHO TOUYKH, bu6muoreka [JOK

HpHMOﬁ, IJIOCKOCTH. DJIEMCHTEI
CUMMCTpPUH B IIUpaMUiax,

https://m.edsoo.ru/b9e777d9
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napajiiCCnuieaax, rnmpaBUjIbHBIX
MHOI'OI'paHHHUKax

Brrunciaenue 31eMeHTOB

bub6nmoreka [IOK

52 : pé6
MHOTOTPAtHHIKOB: Pebpa, https://m.edsoo.ru/6cdbecef
JTMArOHAaJN, YTJIbI
[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MPU3MBI, IUIONIAdh OCHOBAHHM bubnnorexa LHOK
P > THOTHAAR ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTU
PSIMOM IPU3MBI
[Tnomanp 60KOBOM OBEPXHOCTH U
ITIOBEPXHOCTHU MTPABUIILHOMN
54 MMHPAMHUIbI, TEOPEMA O ITLIOIIAIN buGnuorexa [IOK
P f[ > TOP tat . https://m.eds00.ru/5603e30b
OOKOBOI OBEPXHOCTH YCEUEHHOM
MTAPaAMU/IBI
55 KonrtponbHas pabora no Teme bubmuoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubmuoreka [IOK
I1
%6 onsTite 00 0bbEMe https://m.edsoo.ru/7ad0020b
" bubmuorexka [JOK
57
OGbEM nipavitb https://m.edso0.ru/235171b3
N bubmuoreka [IOK
>8 OObEM mipaniLo! https://m.edsoo.ru/f47dfefd
N bubmuoreka [{OK
59
OGbEM nipavi AL https://m.edso0.ru/79¢10312
" bubnuotexa [JOK
60 06
BEM THPHANIAR https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI Bubmiorexa HOK

https://m.eds00.ru/79853608
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bu6nmmoreka [IOK

62 O0bEM npH3MbL 1 https://m.eds00.ru/16053890
N bubnuorexa [JOK
63 Onem mpusMEI 1 https://m.edsoo.ru/482d3f51
64 KontponbHas paboTa mo teme 1 bubnmnoreka HOK
"OOBEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHME, 0000IIEHNE
65 CHCTEMAaTHU3alKs 3HAaHHIA. 1 bubnuoreka [{OK
[ToctpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alMs 3HAHUH.
BrrunciieHue paccTOsSTHUN: MEX/T
66 TIBYMSI TO‘IKﬁ,l\fH, OT TOYKH 10 ’ 1 buGnuorexa [IOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEX1y CKPEIMBaIOIIUMUCS
MPSIMBIMU
bu6nmorexa LIOK
67 Hrorosas koHTpOIBHAS paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHMEe, 06001IEHNE
CHCTEMaTH3aINsI 3HAaHUH.
Brruucnenue yrioB: Mex
68 CerILII/IBaIOH_IZIMI/IC}I Hpﬂl\i};MI/I, 1 bubmorexa LOK
. https://m.edsoo.ru/56765e8b
MEX1y TPSIMOH U TIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Koutpoabubie | IIpakTuueckue p
n/n Bcero H3ydeHusi  oOpa3oBaTebHBIE
padoThI padoThI
pecypcsbl
Cdepa u map: neHTp, paamnyc,

1 “aMeTp; TUIOMAAb TOBEPXHOCTH 1 bubmmorexa [JOK
A P> tHan P https://m.eds00.ru/0341bc2b
chepsl
B3anmuoe pacnionoxeHue cepbl

5 U IJIOCKOCTH; KacaTeabHas 1 bubnunoreka LIOK
IJIOCKOCTH K cepe; miomas https://m.edsoo.ru/bed12a43
chepsl

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnnorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MOBEPXHOCTb,

4 o0pa3yromue MUINHIPHIECKOM 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso0.ru/6054b8c1
IJIAHIPHYIECKON TTIOBEPXHOCTH
[umwaap: ocHOBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yIoIIas 1 OCh; 1 bubnuoreka [IOK
IUIOIAh OOKOBOH M MOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N300pakeHne numuHApa Ha
ILUIOCKOCTH. Pa3BépTka nunuHapa.

6 Ceuenns muuHApA (TIOCKOCTHIO, 1 bubmuoreka [{OK

napajuIeJIbHON WIN
MEPIEHIUKYISIPHON OCH
UATTUHIPA)

https://m.edsoo.ru/016e25eb
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Konunyeckast moBepXHOCTb,
o0pa3yromne KOHU4eCKOn

bu6nmoreka [IOK

! MMOBEPXHOCTH, OCh U BEPIIMHA https://m.edso00.ru/c94ba09b
KOHUYECKOH MOBEPXHOCTHU
Konyc: ocHOoBaHue 1 BepinHa,

8 o0pa3yroIas U 0Ch; IJIOIA/Ib bubmmorexa [JOK

. . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHOW MTOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3yroIme

9 Y BBICOTA; OCHOB};,HI/ISI 114) 6(2;(01;51 bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IIJIOCKOCTBIO, bubmmoreka [JOK
MapajieIbHOH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOSIIEH uepe3
BEPIINHY)

1 KomOunamus ten BpaiieHus u bubnmnorexa [JOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpasHHuk, ONUCaHHbIN

12 okoJ10 cepsl; cepa, BmIUcaHHas B bubnnorexa [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.edso0.ru/0b136158
BpAaIICHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmmoteka IIOK
CBOICTBa 00BEMOB TeEN https://m.edso00.ru/26a03fb7

" bubnuotexa [JOK
14 O6nem upHHApa, KoHycCa https://m.eds00.ru/5513d87b
15 O06bEM mapa u wiomaas cheps bubmmorexa [JOK

https://m.edsoo.ru/d189bde2
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https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TogoOHbIE TENa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTy TUIOIIAISTMH

bu6nmoreka [IOK

16
MMOBEPXHOCTEH, 00bEMaMH https://m.edso0.ru/810cfleb
MOIOOHBIX TE
KontponbHas paboTa mo temam
17 "Tena Bpawenus”" u "O0beMbl Bubmaorexa ITOK
" patt https://m.edso00.ru/4a33a8ab
T
18 Bekrop Ha miIockocTu u B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CioKeHue U BEIUUTAaHUE BEKTOPOB buGnuorexa [IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHUE BEKTOPA Ha YHUCIIO bubnnorexa [IOK
p https://m.edsoo.ru/dee379eb
Paznoxxenune BekTOpa 110 TpEM
21 HEKOMILIaHAPHBIM I]:GKTO T:M buGnuorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Permienne 3aga4, CBI3aHHBIX C
22 OpUMEHEHUEM IIPABIJI IEHCTBUHA C bubmorexa HOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHEBIH METO
23 o I/IpimeHI/II/I FCOMe’ll:“) NYECKUX ! Bubmiorexa OK
pHp p https://m.edsoo.ru/d3alfe30
3a7a4
[IpsmoyronbHas cucrema
KOOPIMHAT B IPOCTPAHCTBE.
P POCTp bubmuoreka [{OK
24 Koopaunats! BekTopa.

[Ipocreiimme 3aga4yu B
KOOpAMHAaTax

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
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VYroa MexXIy BEKTOpaMH.

25 CkanspHoe Mpou3BeICHNE bubmorexa OK
PHOE HPOU3BEA https://m.edsoo.ru/725effca

BEKTOPOB

26 Brrunciienue yrioB Mexmy bubnuorexa [IOK
MPSAMBIMH U TIJIOCKOCTIMH https://m.edsoo.ru/8efbe78e
KontposbHas paboTa mo teme

27 "BekTopbl 1 KOOPJUHATHI B bubmmorexa [IOK

PRI KOOP https://m.eds00.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEeHME, 0600IICHNE 1
CHCTEMAaTHU3allMsl 3HAHUH. bubmuoreka [{OK

28
OcHoBHbIE QUTYPBI, PAKTHI, https://m.edso00.ru/1780ba5d
TEOPEMBI Kypca IITaHUMETPUHN
[ToBTOpEeHME, 0600IICHNE 1

29 CHCTEMAaTH3allMsl 3HAHHIA. bubnunoreka LIOK
OcHoBHbIe GUTYPBI, PAKTHI, https://m.edso0.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUU
[ToBTOpeHue, 06001mIEeHNE 1

30 cucTeMaTu3alys 3HaHui. 3anauun bubmuoreka [{OK
IIJIAHUMETPUU U METOJIBI X https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpenue, 0600IIEHNE U

31 cHUCTeMaTH3alvs 3HaHWK. 3a1aun bubmuoreka [IOK
IJTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpenue, 0600mEeHNE U

39 cucTeMaTu3anus 3HaHH. bubnuotexa [JOK

OcHoBHBIE QUTYPHI, (HAKTHI,
TEOpPEMBI Kypca CTepeOMETPUU

https://m.edsoo.ru/74b2ad91
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bu6nmmoreka [IOK

33 Hrorosas koHTposbHas paboTa 1 https://m.edsoo.rulec24dfc?
34 [ToBTOpenue, 0600IIEHNE 1 1 bubnuoreka [JOK
CHUCTEMaTHU3alus 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
00pa30oBaTeJILHON MPOrPaMMBbI CpelHero o001ero od0pasoBaHus
pe3yJbTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
25 [TpyMeHsITh aKCUOMBI CTEPEOMETPUU U CIAEACTBUS U3 HUX NPU PELICHUU
' TreOMETPUYECKUX 3a/1a4
23 OnepupoBaTh MOHATHSMM: NapaJUIEIBHOCTh M MNEPIEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
24 KnaccuduiupoBaTs B3aMMHOE pacroioKeHHEe MPSIMBIX U ILTIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh NOHITUSAMHU: ABYTPAHHBIN yToJl, TPAHU ABYTPAHHOTIO YIJIa,
7.5 pebpo IBYrpaHHOrO yrjla, JIMHEHHBIM yroa JBYTpaHHOro yrija,
rpagycHas Mepa JBYTPaHHOIO yria
OnepupoBaTh NOHATUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA U HEBBITYKJIbIN
7.6 MHOT'OTpaHHUK, 3JIEMEHTHI MHOT'OTpaHHUKA, MpaBUJIbHBIN
MHOTOTpaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BU/bl MHOTOI'PaHHUKOB (IUpaMuja, mpusma,
' pSMOYTOJIbHBIN Mapasienenunesn, Kyo)
KnaccupunupoBate MHOTOIpaHHUKH, BBIOMpas OCHOBAaHHS  JJif
-8 KIaccupuKanuy  (BBIMYKIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH,
' NpaBWJIbHbIE MHOTOTPAHHUKH, TIPSIMbIE M HAKJIOHHBIE MPHU3MBI,
napaJuIeIenHIeIbl)
29 OnepupoBaTb  HOHATHUAMH: CeKyllas  IUIOCKOCTb,  CEYECHHE
' MHOTOTPaHHUKOB
210 OOBACHATH TNPUHLUUIBI TOCTPOCHHUS CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3YA METOA CJICI0B




7.11

Crpouts cedeHHMsT MHOTOTPAHHHKOB METOAOM CIIEJIOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX

buryp: BuI CBepxy, COOKy, CHU3Y

7.12

Pemats 3a1aun Ha HAX0XkK/IEHUE FTEOMETPUUECKUX BETTUUHH 110 00pa3iam
WM aJNrOpyUTMaM, NPUMEHSS WU3BECTHBIC AHAJUTUYECKUE METOIbI MPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMAaTHUYECKMX 3a4ad Ha BbIYMCICHHUE
pPacCTOSAHUI MEXKly ABYMsI TOUKaMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 110

IIJIOCKOCTH, MEXAY CKPCHIMBAOIUMHUCS ITPIMBIMUA

7.13

Pemarp 3amaun Ha HAX0XKIEHUE TEOMETPHUSCKUX BEITUYHH 110 00pa3iam
WM aJIrOpyuTMaM, MPUMEHsS U3BECTHBIC AHAJUTUYECKUE METOIbI IPU
pPELIEHUH CTaHAAPTHBIX MATEMATUUYECKUX 3a/1a4 HA BBIYMCICHHUE YTJIOB
MEXIY CKpPEUIMBAIOIIUMUCS MPAMBIMUA, MEXAY NPSIMON U MIOCKOCTHIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Beraucisate 00bEMBI M IUIONIAJIM TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, mmMpamMuaa) C TOPUMEHEHHEM  (QOpPMYJ,  BBIYHCISATH
COOTHOIIEHUS MEX/1Yy TUIOMIAIIMU MOBEPXHOCTEN, 00bEMaMU OTI0OHBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh NOHIATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

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

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HWHTEPIPETUPOBATH MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (pUrypax, HpeACTaBICHHYIO Ha

YepTekKax U pUCyHKax

7.17

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUs] CTEPEOMETPUUECKIX
3a/1a4, IPEANOIararoliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUs

MIPUMEHEHUS 3a/1aHbI B IBHOU popme

7.18

HpI/IMeHHTL HpOCTeP’IIHHC IMpOorpaMMHLBIC CPEACTBA W DJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI IIpW PEHICHUN CTCPCOMETPUUCCKUX

3aga4

7.19

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATH TONY4YEHHBIE 3HAHMUS Ha TMPaKTHKe: aHaJIU3UpPOBaTh
peasibHble CUTYallud M MPUMEHSTh W3YYEHHBIE MOHSTHS B IpoOIEcce
MIOUCKA pELICHUs MaTeMaTudecku chopMyIupoBaHHON MpPOOIEMBI,
MOJIEJIMPOBATh peajbHble CUTYallUH HA SA3bIKE T€OMETPUH, UCCIEA0BAThH

MOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHHUCM I'COMECTPUUCCKUX MMOHATHI U




TeopeM, armapara areOpbl, peraTh MPaKTHUECKUE 3aauu, CBI3aHHBIE

C HAXOKACHUCM I'€COMCTPHUICCKUX BCIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpoBepPsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus
pe3yjabTarta
6 I'eomeTpus
OnepupoBarb MOHSATUSMU: UWIHHIPUYECKas MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, UWIMHAD, KOHWYECKAas
' MOBEPXHOCTh, O00pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas MOBEPXHOCTh
6.2 Pacrio3naBate Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYyUEHUS Tell BpallleHus
6.4 KnaccudunupoBars B3aUMHOE pacIofioKeHUE CPephl U MITOCKOCTH
OmnepupoBaTh MOHATHAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
66 Boruncnsate 00BEMBI M IUIOMIAM TIOBEPXHOCTEH TeNm BpalleHus,
' TE€OMETPHUECKUX TeIl C MPUMEHEHHEM (HOpMYIT
OnepupoBarh MOHSATHUSMHU: MHOTOTPAHHUK, BIHCAaHHBIM B cdepy u
6.7 OIMCAaHHBIN OKOJO cdephl, cepa, BIUCcaHHAS B MHOTOTPAHHHUK WIIH
TEJIO BpalleHUs
68 BbIYHCIATE COOTHOIIEHHS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00BEMaMH ITOTOOHBIX TEJT
69 N3o06paxaTs n3ydaemble GUTypHI OT PYyKH U C MPUMEHEHUEM MTPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrInoNHATE (BBIHOCHBIE) TUIOCKHME YEPTEKU U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BHUJIl CBEPXY, COOKY, CHHM3Y; CTPOUTH CEUEHHUS Tel
BpaIlICHUS
W3Bnekatb, MHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(POPMAIHMIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NpeICTaBICHHYIO Ha

yepTekax U pUCyHKax




6.12

[IpumensTs reoMeTpuyueckre GakThl Ui PELICHUS] CTEPEOMETPUUECKUX
3a/1a4, MpeAIoiaraloliuX HECKOJbKO IIar0oB PEIIEHUs, €CIIU YCIOBHS

MIPUMEHEHHUS 33]IaHbI B IBHOU (hopMe

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BreinmoaHaTh I[CFICTBHSI CJIOKCHUSA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXXCHHA BEKTOpa Ha YUCIIO, O6T>HCH$ITB, KaKHMH CBOMCTBaMH OHHU

o0JIamaroT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICnuIeaa npu CJI0XKECHNHU BEKTOPOB

6.16

OnepupoBaTh NMOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa MEXIy BEKTOpPaMH, CKAIPHOE IIPOM3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

Haxomuts cyMMy BEKTOpOB M MPOM3BEICHUE BEKTOpA Ha YUCIO, Yroil
MEXJy BEKTOpaMH, CKAISIpHOE MPOMU3BEIECHHUE, PACKIAIbIBaTh BEKTOP

10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3aILaBaTB IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

Pemarsn HpOCTGfII.HPIC rCOMCTPHUUYCCKUC 3ada4d Ha M[IPHUMCHCHHC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemrate 3agadd Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXOXKIACHUC 'COMCTPUICCKHUX BEIIUYHH I10O 06pa3uaM HJIN AJITOpUTMaMm,
IIPUMCHSA HN3BCCTHBIC METO/bI npu pEeIICHNN CTaHJAPTHBIX

MaAaTEMaTHYCCKUX 3aJa4

6.21

HpI/IMeHHTB HpOCTCfII.HHC nporpaMMHBIC CPEACTBA W DJICKTPOHHO-
KOMMYHHUKAIIUOHHBIC CHUCTEMBI IIpU PCIICHHU CTCPCOMETPHUYCCKUX

3aaa4

6.22

HpI/IBOI[I/ITB MMPUMCPLI MATEMATUYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpoac U

JKHU3HH, pACIIO3HABATDH MMPOABJICHUC 3dKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4EHHBIE 3HAaHHWS Ha IPAKTHKE: AHAJINW3UPOBATH
peanbHbIe CUTYallMd U NPUMEHATh U3YUYEHHBIE IOHATUSA B IPOLECCE
MOMCKA pEeUIeHHs] MaTeMaTH4ecKH CQOpMYIUPOBAHHON MpoOIeMBbl,
MOZCJIMPOBATh PEAJIbHBIEC CUTYAl[UU Ha SI3bIKE TEOMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM IT'€OMETPUYECKHUX IMOHATHH U
TEopeM, amrmapara aiaredpsl, penart NpakTUYECKHe 3a1auu, CBsI3aHHbIE

C HAXOXACHUEM I'€COMCTPHUYCCKUX BCJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomeTpus

7.1

OcHoBHbIE NMOHATHS CTepeoMeTpuH. Touka, mpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00 aKCHOMATHYECKOM TIOCTPOCHHH  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

7.2

B3aumHoe pacnonokeHue IOpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpeluuBamomuecs npsMele. llapamienbHocTs NpsSMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IApaJUIC]IbHBIE IIPSAMBIE B  IIPOCTPAHCTBE,
[apauIeJIbHOCTh TPEX MPSAMBIX, MAPAJUIENBHOCTh MPSAMON M IIOCKOCTH. YTIIBI €
COHANPABJICHHBIMA CTOPOHAMH, YTOJ MEXKIy MNPAMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh  IUIOCKOCTEH: napajuleJIibHblE  IUIOCKOCTH,  CBOWCTBA
napajuleNbHBIX miIockocted. [Ipocreiimne mNpocTpaHCTBEHHbIE (QUIYpPHl Ha

IJIOCKOCTU: TETPAdP, Ky'6, MnapajieICIrIic ], IoOCTPOCHUC CEe4YCHUI

7.3

IlepneHgUKyIAPHOCTE IPAMOM M IUIOCKOCTH: IEPHEHIUKYISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC IApAUICIbHBIE W IEPHEHAUKYISPHBIE K IIJIOCKOCTH,
NPU3HAK TEPHECHAUKYJIAPHOCTH MPSAMOM M IIOCKOCTH, TeOpeMa O MpsAMOU
NEPNEHAUKYISIPHON IIJIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YroJl MEXIYy NPSAMOU U
IJIOCKOCTBIO,  BYIPAHHBIA  YIrOJI, JIMHEWHBIM yroia JBYI'PAaHHOIO  YIJIA.
[IeprieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT MPSAMOH J10 TIIOCKOCTH, MPOEKLUs (PUTYpBI HA IUNIOCKOCTh. [lepreHanKyIapHOCTb
IUIOCKOCTEN: MPHU3HAK MEPIEHANKYJIPHOCTH IBYX ILUIOCKOCTEH. TeopeMa o Tpéx

NEPNCHAUKYJIIIpax

7.4

[ToHsiTHe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBITYKIbIE U
HEBBIMYKJIbIE MHOTOI'PAaHHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TpaHd ¥ OCHOBAHMSI MPU3MBI, MpsMas U HAaKJIOHHAsl MpU3MbI, OOKOBasi U
MOJIHAs IIOBEPXHOCTh MIPU3MBI. [Mapannenenunern, PSMOYTOJIbHBIH
napajuiesienunen U ero cpoicrBa. [lupammpaa: N-yronbpHas nmupamuja, rpaHd U
OCHOBaHME MHPaMHU/Ibl, OOKOBAsI U TIOJIHAS MOBEPXHOCTh MMPAMM/Ibl, IPABUIIbHAS U

yceu€HHas MNUpaMuaa. OJEMEHTbl Mpu3Mbl M nOUpaMuibl. [IpaBuiibHbBIE




MHOTOTPaHHUKU: TOHSATHE MPAaBWJIBHOIO MHOTOIpaHHUKA, MpaBUibHAs MpHU3Ma U
npaBujibHAs TNUpamMuja, IMpaBUJIbHAS TPEYroibHas NUPAMHUAA U TPaBUIBHBIN
Tetpadap, KyO. IlpencraBieHne o MpaBWIBHBIX MHOTOTPaHHHKAX: OKTadp,

noaexa’ap u ukocadapyrue CeueHust IpU3Mbl U TUPAMUIbI

7.5

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, TMPSIMOM,
IUIOCKOCTH.  JJEMEHThl CHUMMETPUM B NUPAMHUAAX, [apajuieienunenax,

IMpaBUJIbHBIX MHOTOI'paHHUKAaX

7.6

Bbluuciienue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yrisl. Ilnomansb
OOKOBOM TIOBEPXHOCTHM M IIOJIHOM IOBEPXHOCTH IMPSMOM IPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsAMOH Mpu3Mbl. [ nomaas 60xoBoit
IIOBEPXHOCTU M IIOBEPXHOCTU MPABWIBHOW NHUPAMHIBI, T€OpeMa O IUIOLIAAH

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

7.7

[TomoOHble Tema B mpocTpaHcTBe. COOTHONICHHWS MEXKIY  IUIOMIAISIMHU

MOBEPXHOCTEH, 00bEMaMM MOIOOHBIX TEIT

11 KVIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[Munuuapuyeckass MOBEPXHOCTb, 0Opas3yrolfe UIMHIPUYECKONH IMOBEPXHOCTH,
OCb LMIUHApPUYECKOW moBepxHOCcTU. IlunauHnap: ocHoBaHus U OOKOBasd

IIOBCPXHOCTD, 06pa3yfoma;1 " OCh, Ij1oIiaab OOKOBOM M MOJIHOM MMOBECPXHOCTU

6.2

Konnueckasi mOBEpXHOCTh, 0OO0pa3ylolue KOHUYECKON TMOBEPXHOCTH, OCh U
BepIIIMHA KOHUYECKON ToBepXHOCTH. KOHyC: OCHOBaHME U BepIInHA, 00pa3yromias
U OCh, IMJOMAAh OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroIine 1 BbICOTa, OCHOBAHUS U OOKOBasl MOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paauyc, IMaMeTp, IUI0IIAIb TOBEPXHOCTH cepbl. Bzaumuoe

PAaCIIOJIOKCHHUC C(I)CpBI " IIJIOCKOCTH, KacaTCjIbHas INIJIOCKOCTh K C(bepe, miomanab

cdepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa ONUIMHApPA U KOHYCa

6.5

KoMOuHnamu Tten BpalieHHs W MHOTOTPaHHMKOB. MHOTOTrpaHHMK, ONMHCAHHBIN

okoJto cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonstue 06 o6véMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapauiesenuneaa u cieActBus u3 He€. OO0bEM IMIUHIPA,

koHyca. O0BEM mapa u rionaab chepsl




[TogoOuble Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKAY  IUIOMIASIMHU

0.1 MOBEPXHOCTEH, 00hEMaMK MOAOOHBIX TET
6.8 Ceuenust nuiauHapa (MapafielbHO U MEPHEHAMKYJISPHO OCH), CEYEHHUS KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPILUHY ), CEUSHUS 11apa
Bekrop Ha mimockocT W B npocTtpaHcTBe. CloKEHHE M BBIYMTAHHUE BEKTOPOB.
6.9 YMHO)K€eHUe BeKTopa Ha uucio. Pa3noxeHue BeKTopa 1o TpéM HEKOMILIaHAPHBIM
' BekTopaM. IlpaBmio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU
[IpsimoyronbpHast cuctemMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
6.10 [Ipocreiimne 3agaum B KOOpAMHATAaX. YTojd MexXay BekTopamu. CKalspHOe

IIPpOU3BCACHUC BCKTOPOB. Brruucnenue YIJI0B MEXKAY HNPAMBIMH U IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeTHEero
0011ero oopa3oBaHus

Bnagenue merogamMu J0Ka3aTeNbCTB, alrOpUTMaMU pELICHUs 3ajady;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBATH MOHATUAMU: ONpEIEICHHE,
aKcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, JOKA3aTENbCTBO,
paBHOCWJIbHBIE ~ (OPMYJIHMPOBKM;  HPUMEHATh  HMX;  YMEHHE
dbopmynupoBaTh 00paTHOE U MPOTHUBOMOJOXKHOE YTBEPXKICHHUE,
OPUBOAUTh HPUMEPbl M KOHTPIPUMEPHI, HCIOJIb30BATH METO
MaTeMaTUYeCKON MHAYKIIHUU; IPOBOJUTH J10KA3aTeIbHbIE PACCYKICHUS
OpU  pelieHuM 3a/ad, OLIGHWBAaTh JIOTMYECKYIO IPABUIBHOCTD
paccyXJIeHHUH; yMEHHME OIEepUpOBATh MOHSTUSIMHU: MHOXKECTBO,
HOJMHOXECTBO, ONEpPAlMM HaJ MHOXECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOXECTBEHHBI  ammapar Juisi OIMCAaHUS  PEaJbHBIX
IPOILIECCOB U SIBIICHUM U MPH PELIeHUU 33/a4, B TOM YHCIe U3 JAPYTHX
y4eOHBIX [TPEIMETOB; YMEHHE OIIEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN
rpad, AepeBo, LUKI, Tpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTb U
OMMCHIBATh Tpadbl pa3IMuHbIMU CIIOCOOAMU; UCIOIb30BaTh rpadsl IpH

peHICHUN 3a1a1

YMeHue onepupoBaTh MOHATHUSAMHU: HATYPaJIbHOE YHCIIO, LIEJI0E YHUCIIO,
CTENEHb C LEJIBIM [TOKA3aTeIeEM, KOPEHb HaTypalbHOW CTEIIEHH, CTETICHD
C palMOHAJIBHBIM IIOKA3aTeJIeM, CTENeHb C JEHCTBUTEIbHBIM
nokaszareneM, JiorapudM UuCla, CHHYC, KOCHHYC M TaHIEHC
IIPOM3BOJILHOIO YHCJIA, OCTATOK M0 MOJYJIIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIIO, MHOXECTBAa  HATypaJbHBIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOIb30BaTh
NPU3HAKK JETUMOCTH, HAMMEHBIIUN OOIIMI JIeNUTeNb U HauMEHbIlee
oOuiee KpaTHOe, anropuT™ EBKiNAa npu pernieHuy 3ajad; 3HaKOMCTBO
C pa3jMYHbIMM TO3UIMOHHBIMH CHUCTEMAaMH CUHUCICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUH U MpeoOpa3oBaHMs BbIPAXKEHUH CO

CTeNeHsIMH U Jiorapudmamu, npeoOpa3zoBaHus IPOOHO-PALIMOHATIBHBIX




BBIPQXEHHI; YMEHHE ONEepUPOBATh MOHATHSAMU: MOCIEI0BATEIbHOCTD,
apudMeTHuecKass ~ Hporpeccusi,  I€OMETpHYEecKass  Iporpeccus,
OeckoHEeYHO yObIBarol[asi TeOMETpUYecKass MpPOrpeccusi; yMEHHE
3aJaBaTh IIOCJIEJIOBATEIBHOCTH, B TOM UHUCJIE€ C IIOMOILBIO
PEKyppPEHTHBIX  (OpMyJ;  yYMEHHME  ONEpUPOBATH  MOHATHSIMHU:
KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMILUIEKCHBIE YUCIAa, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4Yucia, opma 3alucyu KOMIUIEKCHBIX YHCel
(reomeTpuueckasi, TPUTOHOMETpPUYECKAass U airedpanyeckasi); yMeTb
MIPOU3BOJUTH apu(MeTHUYECKHe NEHCTBUS C KOMIUIEKCHBIMHU YHCIIAMU;
IPUBOJIUTL  TNPUMEPHI  HCIOJNB30BAHMUSI  KOMIUIEKCHBIX  YHCEII;
ONEepUpOBaTh MOHATUAMM: Matpuma 2x2 u 3x3, omnpeaeiuTeb

MaTpHULIbl, FEOMETPUYECKHUM CMBICIT OTIpEAETUTEINS

YMmenune OIICpHUPOBATH IMMOHATHUAMU: pallMOHAJIBHBIC, UPPALMOHAILHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘ICCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA HW HCPABCHCTBA, HX CHUCTCMbI; YMCHHC OIICPHUPOBATH
HNOHATHUAMUA:. TOXACCTBO, TOXXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CHUCTEM; YMCHHC PpCIIATb YPaBHCHUA,
HCPAaBCHCTBA U CHUCTCMbI C IMOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHUA, HCPABCHCTBA U CHCTCMBI C TIIapaMETpOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JJI PCIICHUA MAaTCMAaTUUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKIUH,
HNEPUOJIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIUH, MOHOTOHHOCTh
GyHKIUH, SKCTpeMyM (YHKIMH, HanOoJIblllee U HaUMEHbIlIee 3HaUCHUS
(GYHKIMM Ha TPOMEXYTKE, HempepblBHAs (DYyHKIUS, aACHMIITOTHI
rpajpuka ¢GyHKUMU, TepBas W BTOpas Npou3BOAHAas (yHKIUH,
reoMeTpUYecKuil ¥ (pU3MUeCcKHii CMBICI TPOU3BOAHOM, EpBOOOpa3Hasi,
onpeAeNnéHHbI MHTErpal; yYMEHHE HaxOJuThb acUMMOTOTHI Tpaduka
(YHKIMU; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMbI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIMH (PYHKIINM, HAXOIUTh YpaBHEHUE KacaTelbHOMI
K TpaguKy (YHKIHU; YMEHHE HAXOIUTh MPOU3BOIHBIC 3JI€MEHTaPHBIX
GbyHKIUI; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO JUISl UCCIIEJOBAHUS
(byHKIMH, HAXOIUTh HAMOOJbIINE U HAMMEHBIINE 3HaYeHUs (PYyHKIHIA;
CTpPOUTh TIpaUKM MHOTOYJIECHOB C HCIIOJIb30BAHHWEM  armapara

MaTEMATUYCCKOI'O aHaJInu3a, MNPUMCHATH IMPOU3BOJHYIO JJIA




HAXOX/ICHUS HAWIY4IIEero PEUIeHUS B NPUKIAIHBIX, B TOM YHCIE
COLMAIbHO-9KOHOMHYECKUX U (U3WYECKHX 3a/]a4ax; HaXOIUTh
IUTOIA N ¥ 00BEMBI (GHUTY C TOMOIIBIO HHTETPANa; IPUBOIUTH IPUMEPHI
MaTeMaTHYECKOT0 MOJCIHPOBAHUS C TOMOILIbI0 auddepeHnnanbHbIx

ypaBHEHU U

YMeHue onepupoBaTh MOHATHAMM: rpaduk ¢yHKuuMu, oOparHas
byHKUMA, KOMIO3UIUSA GYHKIUHN, TUHEHHAas (QyHKIUS, KBaJApaTUIHAs
byHKIMSA,  pandoHaibHas — (QYHKOMS,  CTENEHHas  (QyHKIHUS,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUMU, TOKa3aTelabHas M Jorapugmuyeckas (yHKIUHM; YMEHHE
CTpOUTH TpadUKu U3yUEHHBIX (PYHKIMIA, BBIIOIHATH MTPeoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOIb30BaTh rpadUKU Il U3YYEHUS IPOLIECCOB
¥ 3aBHCUMOCTEH, PU PEIICHUHN 3a/1a4 U3 JPYTUX YIeOHBIX IPEAMETOB
U 3a/7a4 U3 peajbHON JXKU3HU; BbIpaXaTb (OpMyJaMHU 3aBUCUMOCTH
MEXy BEIMYMHAMU; CIIOJIb30BaTh CBOMCTBA U rpaduku HyHKIIUHA 11st
pelleHMs ypaBHEHUH, HEpaBEHCTB U 33j1ay ¢ MapaMeTpaMu; U300paxkaTh
Ha KOOPAWHATHOM ITOCKOCTM MHOXKECTBA PpEIICHUN YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/ladll Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HAJIOTH, 33Jja4u U3 00JIaCTH yIpaBiIeHUS TUUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHMsI, YpaBHEHHs, HEPABEHCTBA U UX
CHUCTEMBI 110 YCIOBHIO 3a/1a4H, MUCCIEN0BATh IOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh PE3yJbTATOB; YMEHHE MOJIEIUPOBAThH
peanbHbIe CUTYyalluy HA SA3bIKE MATEMATHKHU; COCTABIIATH BBIPAKECHMS,
YpPaBHEHUs, HEPABEHCTBA M UX CHUCTEMBbl II0 YCIOBUIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJECIN C HCIOJIB30BAHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH MTOJTyUYEHHBIH pe3yIbTar

YMeHue omnepupoBaTh IMOHATUSAMHU: CpeaHee apu(METHUYECKOE,
MearaHa, Haubosblllee M HaUMEHbIIIee 3HAUYEHUs, pa3Max, AUCIIEpCHs,
CTaHJApTHOE OTKJIOHEHHE YHMCIOBOrOo Habopa; yMEHHE MW3BIIEKATh,
MHTEPIPETUPOBATh MH(OPMALMIO, MPEJCTABIEHHYIO0 B TabIuIax, Ha
auarpaMmax, rpagukax, OTpakarolyto CBOWCTBA peabHBIX MTPOLECCOB
U SBIEHUI; NPEACTaBIATh HH(OPMALMIO C TOMOILIBI0 Ta0NHIl U

AuarpaMMm; HCCICAOBATL CTATUCTUYCCKHUEC MOAaHHBIC, B TOM YHCIIC C




OpUMEHEHHEM TIpapHUUYecKUX METOM0B H 3JCKTPOHHBIX CPEJCTB;
rpaduyuecku HCCIeNOBaTh COBMECTHBIC HAONIONCHUS C TOMOIIBIO

JuarpaMM pacceuBaHUs U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHUAMU: CIYYalHBIA ONBIT U CIydailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS; YMEHUE BBIYUCIISTH
BEPOATHOCTh C HCIOJB30BaHUEM IpaUuecKux METOJIOB; MPUMEHSThH
(GOpMYJIBI CIOXKEHHS U YMHOXKEHHUS BEPOSTHOCTEH, POpMyITy MOITHOM
BEpPOATHOCTH, Gopmyny bepHymin, koMOuHaTopHbIe (aKTBl H
(GOpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHH; yMCHHE
OTEepUPOBaTh TMOHATHSMH: CIydyailHas BeJIMYMHA, pacIpeleieHHe
BEPOSITHOCTEH, MATEMATHYECKOE OXKUIAHUE, TUCTIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIIy4aiHOW BENWYMHBI, (YHKUUU paclpelesieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  MOKa3aTeJIbHOTO M HOPMAaJIBHOTO
pacrnpeeNnieHuii; yMEHHUE HCMOJb30BaTh CBOMCTBA  HM3yUYEHHBIX
pacipeneneHuid IJis petieHus 3a1a4; 3HAKOMCTBO C TTOHSATHUSMH: 3aKOH
OONBIIMX YHCEN, METOAbl BBHIOOPOYHBIX HCCIEIOBAHUN; YMEHHE
NPUBOAUTH TPUMEPHl MPOSBIEHUA 3aKOHAa OOJNBIIMX YHCET B
OPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE OIEPUPOBATH
MOHSATUSMU: COYETAaHHWE, TEPECTAHOBKA, YHUCJIO COYETAHWUU, YHUCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHUE MPUMEHSITh KOMOMHATOPHBIE
(bakThl U pacCy X ACHUS ISl PEIICHHs 3a/lay; OIEHWBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTAaBNIATH BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

VYMeHue onepupoBaTh TMOHATUSMHU: TOYKA, MpsiMas, IIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JydY, BEJIUYMHA YINA, IJIOCKUH yTOJI,
NBYTPaHHBIA yTrojl, TPEXIPaHHBIM Yroj, CKpelUBAroIIUecs MpsMbIE,
NapajuIeIbHOCTD U NEPIEHIUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH, Yo
MEXly NMPSAMBIMH, YTOJl MEXKIY HPSIMON M IJIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXTY
NPSIMBIMHU, PAcCCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIIONIb30BaTh
IpU pElIeHUH 3aJady HU3ydyeHHble (aKThl M TEOPEMbI IUIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA; CTPOUTH
MaTeMaTHUYeCKUe MOJEIU C TOMOIIbI0 T€OMETPUYECKUX MOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU ITPAKTHUYCCKUC 3a1a4Yn
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YMeHue oneprupoBaTh MOHATHIMU: TUIOMIAAb GUTYPBI, 00BEM (UTYPHI,
MHOTI'OI'paHHUK, HpaBHJ’IbHLIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'PAaHHHKA,
KyO, mapajienenurnes, npu3Ma, nupamuaa, Gurypa u IOBEPXHOCTb
BpallleHus, TWIHH]IP, KOHYC, map, cdepa, Tiomans chepsl, MIomaib
MOBEPXHOCTH MUPaMUJIbI, MPU3MBI, KOHYCa, IHIMHIPA, 00BEM KyOa,
MpAMOYIT'OJIbHOTO IHapaJuICICuIicaa, nupaMuabl, IIpyU3Mbl, HAJIWHIAPA,
KOHYyca, I1apa, pa3BépTKa NMOBEPXHOCTH, CEUCHUS KOHYCa U UJIHHIPA,
napajjieNibHble OCH WJIM OCHOBAaHHIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, NWIMHIPA, KOHYCa; YMEHHE CTPOUTH CEYCHHUE
MHOTOIpaHHHUKA, 1300paxkaTh MHOTOTPAaHHUKH, GUTYPBI U IOBEPXHOCTH
BpaIllCHHUs, UX CEYCHUS, B TOM YHUCIE C IOMOIIBI 3JICKTPOHHBIX
CPEACTB; YMEHHE NPHUMEHSITh CBOHCTBA T'€OMETPUYECKHUX QUTYP,
CaMOCTOSITENILHO (OPMYJIUPOBATh ONPEACICHUS H3y4aeMbIX (UTYp,
BBIIBUT'AaTh TUIIOTE3BI O CBOMCTBax H IMPpU3HAKaX TI'COMCTPUUYCCKHUX
¢buryp, OOOCHOBBIBaTh WJIM OINPOBEPraTh HX; YMEHHE IPOBOJIUTH
KIaccupukanuo QGUTyp 1O pPA3IMYHBIM TIPU3HAKAM, BBIMOJTHSATH

HCO6XOI[I/IMLIC JOIOJHHUTCIIbHBIC ITOCTPOCHUA

11

YMeHHe omnepupoBaTh MOHATHSAMH: JABH)KEHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHuEe MOA00UsS, MOAOOHBIE (GUTYPHI; yMEHHE
pacro3HaBaTh paBHBIC U TOJO00HBIC (PUTYPHI, B TOM YHCIIE B TIPHUPOJIE,
HCKYCCTBE, apXUTEKType; UCIIOIb30BaTh T€OMETPUUECKHUE OTHOILICHUS
NPH PENICHUH 33a7a4; HAaXOJIUTh T'€OMETPHUYSCKHE BEITUYHMHBI (JTMHA,
yroi, IIomanab, 00bEM) MPU PElIeHUU 3aJad M3 IPYIHX Y4eOHBIX
MIPEIMETOB U M3 PEATBHOM KU3HU; YMEHUE BBIYHCIISATH T€OMETPUICCKHE
BEJIMYMHBI (JJIMHA, YTOJ, TJIOHIalb, 00BEM, IUIOMIAIb MOBEPXHOCTH),
UCTIOJNIB3YSl M3YYCHHBIE (DOPMYJIBI U METOJBI, B TOM YHCIIC: TUIOMIAIb
MOBEPXHOCTH MUPAMHU/IBI, PU3MBI, KOHYCA, [IIJIUHPA, TUIOMAAb CheEpHI;
00BEM KyOa, IPSMOYTOIBHOTO TapalyIeNienuIie a, MUPaMHIbI, TIPU3MEI,
[WIMHApPA, KOHyCa, IIapa; yMEHHWE HAXOJIUTh OTHOIIEHHE OOBEMOB

oJI00HBIX pUryp

12

YMeHue OIICpHUPOBATH IHOHATHUAMU: npsAMOYTroJibHasd cucTreéMa
KOOpJAWHAT, BEKTOP, KOOPAUHATEI TOUKHU, KOOPANHATEI BEKTOpA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOPA HA YUCIIO, PA3JIOKECHUEC BCKTOpA IO
6331/ICY, CKaJIIpHOC MNPOU3ZBEACHUEC, BCKTOPHOC IIPOU3BCACHHUEC, YTOJI

MCKOY BCKTOpPAMMH, YMCHUC HUCIIOJIB30BAaTh BGKTOpHBIﬁ u




KOOPJMHATHBIA METOJ IS PEIICHHUS TeOMETPHUYECKUX 3a7ad W 3ajad

JIpyTUX y4eOHBIX IPEIMETOB

13

YMeHue BBHIOMpaTh MOAXOAALIMA METOA i pelieHHs 3ajauu;
IIOHVMMAHHUE 3HAYUMOCTH MAaTEMATUKM B M3YyYEHUU INPUPOIHBIX H
OOIIECTBEHHBIX TMPOILECCOB M SBJICHUH; yMEHUE paCIO3HABaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHHME IPHUBOIUTH
IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM M MHUPOBOU

MaTeMaTHYeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Kox

1 Uucna 1 BIYUCIICHUS

1.1 Hatypanbhblie u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yncel

12 Panmonanbhple  uyucia. OOBIKHOBEHHBIE U JIECSTHYHBIE JpOOM, HPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuil KopeHb HaTypaibHOM creneHu. JleHcTBUs ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp c¢ wnenbiM mnokaszareneM. CTeNeHb € palMOHAJIbHBIM IOKA3aTENIEM.
' CaoiicTBa cTeneHU

15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. JlecATHIHbIE U HATYPAIbHBIC JTOTapH (MBI

JlelicTBUTENnbHBIE 4KCa. Apu(pMETHYECKHE ONepaluu C JIeHCTBUTEIbHBIMU
1.7 gyrciaamu. [TpuGnmxEHHbBIC BRIYMCIICHUS, TIPABUIIa OKPYTIICHHSI, TPUKH/IKA U OIICHKA
pe3yJbTaTa BEIYMCICHUN

1.8 ITpeoOpa3oBaHue BoIpaxKeHUH

1.9 KomrnekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckre ypaBHEHUS

2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 enble u 1poGHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs!, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
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Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI

3 OyHKIMU U Tpaduku
31 @Oyukus, crnocodsl 3axanus ¢yHkimu. 'padux ¢yHkumu. BzaumHo oOparHbie
' ¢ynkuun. YétHele n Heu€éTHble QyHKIMU. [lepuoanueckue GpyHkuun
OOnacte ompeneneHuss U MHOXECTBO 3HaYeHMH ¢yHkuuu. Hymu QyHKIUH.
39 IIpomMexyTKM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumymMbl 1 MHUHUMYMBI (QyHKIMU. HamOonpliee ¥ HauMeHblIee 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
33 CrenenHas ¢GyHKUUS C HaTypajJbHbIM M LeNbIM Ioka3ateneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
35 [Toka3zarenbHas u orapudmMudeckas GyHKIMN, KX CBOHCTBA U TpaduKH
" Toukn paspeiBa. AcumnToTsl TpadukoB QyHkmumit. CoiicTBa  (QyHKIMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyiia ClI0KHBIX IPOLIEHTOB
4 Hauana maTremaTueckoro aHaiunsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpuMeHeHHe MPOU3BOAHON K HMCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb M
4.2 sKCTpeMyMbl. HaxoxeHne HanOobIero 1 HanMEHBIIEeTo 3HaYeHHUs (PYHKIIUN Ha
OTpe3Ke
4.3 [lepBooGpasnas. MHTterpain
) MHokecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTB ¥ cTaTUCTHKA
6.1 OmnwmcarenpHasi CTATUCTHKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH




7.4

Tena 1 MOBEpXHOCTH BpaIleHUS

7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» MaTtemaTHka: anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u ap.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Metonnueckue pekomenaanuu. 10-11 kmaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IJOK






