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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeObHOoro kypca «l'eomerpusi» 0a30BOro YpOBHS HJis
obyuarommxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepabHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHEro OOIIero 00pa30BaHUsd, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABIBIAEMBIX K MATEMAaTUYECKOMY
o0pa3oBaHMIO, U TPAAULUA POCCUUCKOr0 oOpa3oBaHus. Peanuzaius mporpammbl
o0ecreynBaeT OBJIAJICHHE KIIOUEBBIMU KOMIIETCHIIMSIMHU, COCTABJISIOIIMMU OCHOBY
JUTSI CAaMOPa3BUTHS M HETIPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIEKYJIBTYPHOTO,
JUYHOCTHOTO Y MTO3HABATEILHOTO PA3BUTHS JIMYHOCTH O0yYAIOITUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsl OOYCJIOBJI€HAa MPAKTUYECKOM 3HAYMMOCTBIO METAllPeIMETHBIX U
IPEIMETHBIX pPE3yJbTaTOB OOYYEHHs TE€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BUTHs  oOywaromuxcs, (popMupoBaHus (QPYHKIUOHAIBHOM MaTeMaTHYECKOU
IPAaMOTHOCTH, MU3YyYEHHs JAPYTUX y4eOHbIX NUCUUILIMH. Pa3BuTme y oOydarommxcs
IIPaBUJIBHBIX IIPEACTABICHUA O CYIIHOCTH M IPOMCXOXKIACHUM TIE€OMETPHUYECKUX
abcTpakuui, COOTHOUIEHHM pEaJbHOIO W HUJCAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYECKON HAyKOU SIBJICHUI U ITPOLIECCOB PEANBHOIO MUPA, MECTE T€OMETPHUH B
CUCTEME HAyK M POJIM MAaT€MaTUYECKOr0 MOJEIMPOBAHUSA B HAYYHOM IO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS Yy4alUXcs, a
TaK)K€ KaueCTB MBIILUICHHS, HEOOXOAUMBIX JJIs 1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBhsSeTCS OAHMM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETrO
o0111ero 00pa3oBaHMs, TaK KaK 00ECIEYnBACT BO3MOKHOCTh U3YUYCHUS KaK TUCIUILINH
€CTECTBEHHO-HAYYHOU HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbIIUIEHHE, (QOPMUPYEMOE TMpPHU HM3YYEHUH OOydarouuMuUcs
MOHATUHHBIX OCHOB I'€OMETPHUH M MTOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUHN B
XOJI€ PEUICHUs] TEOMETPUYECKUX 3a/1a4, YMEHUE BBIJBUTATh U ONPOBEPraTh FMIIOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1UKJIA,
B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHEe OpUEHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0jacTax JAesITeNbHOCTH 4YesoBeka. OpueHTaluss dYeloBeKa BO BPEMEHM U
MPOCTPAHCTBE — HEOOXOIUMOE YCIOBUE €r0 COLUATBLHOTO ObITHS, (POpPMA OTPAKEHUS
OKPYXAaIOIIEr0 MUPA, YCIOBUE YCIEUTHOrO MO3HAHUS U aKTUBHOTO MpeoOpa3zoBaHuUs
nerucTBUTeNbHOCTH. OnepupoBaHUWE MPOCTPAHCTBEHHBIMU O0pa3zaMu OObEIUHSIET
pasHble BHAbI Y4YeOHOM U TpPYAOBOM JAESITENBbHOCTH, SIBISETCS OJHUM U3
npo(hecCHOHANBHO BaXXHBIX KauecTB, MOATOMY aKTyalbHa 3agadya (GOpMUPOBAHUA Y
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oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUA KaK Pa3sHOBUIHOCTH OOpa3HOro
MBIIUJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPaKTUYECKOU
JESITEIbHOCTH 110 MHOTHM HaIIPaBJICHUSM.

Llens ocBoeHUs mporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE
o0yueHuss — o01eo0pa3oBaTeIbHOE U OOIIECKYJBTYPHOE Pa3BUTHE OOYUAIOIIMXCS
yepe3  oOecrieyeHHe  BO3MOXKHOCTH  MPHOOPETEHUST W HUCIOJb30BaHUs
CUCTEMATHYCCKUX TE€OMETPUUCCKUX 3HAHWUU W JEHCTBUMU, CTICIIU(DUIHBIX TEOMETPUH,
BO3MOXHOCTH YCHEIIHOTO MPOJOJDKEHUsT O0pa30BaHUs IO CIEHHAIBHOCTSIM, HE
CBSI3aHHBIM C NMPUKIIATHBIM HCIOIb30BAHUEM T'€OMETPUH.

[Iporpamma 1o rTeoMeTpud Ha 0a30BOM YpOBHE IIpeJHAa3HAdYeHa Jid
0Oy4aromuxcsi CpeIHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyIHEHUN Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBanus. Takum o0pa3om, oOydaromniuecs Ha 6a30BOM
YPOBHE JOJDKHBI OCBOUTH OOLIME MaTEeMaTHUYECKUE YMEHUS, CBS3aHHBIE CO
CHELUPHUKON reoMeTpUr M HEOoOXOJUMBbIE NJISl KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTH U3YYUTh TEOMETPHIO OoJiee TITyO0KO, €Cli B
JalbHEHIIIeM BO3HUKHET HEOOXOIMMOCTh B T'EOMETPHUECKHX 3HAHHUAX B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

JlocTuKeHHe LEeaM OCBOEHHUS IMPOrpaMMbl  00ECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIHUX 33J1ay. [I[ppuopuTeTHRIMU 3a/1auaMu OCBOCHHUS Kypca «I'eoMeTpum»
Ha 6azoBoM ypoBHe B 10—11 kiaccax sBisitoTCs:

e (hopMHpoBaHHE MPEICTABICHHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPHI

M OCO3HaHUE €€ B3aMMOCBS3H C OKPYKAIOLUIUM MHPOM,;

e (opMupoBaHUE PEACTABICHNUS] O MHOTOTPAHHUKAX U TeJlaX BpallleHUs KakK O
BKHEUIITNX MATEMATUYECKUX MOJIEIISIX, TIO3BOJISIOIINX OMUCHIBATh U U3y4YaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIETO MUPA;

e (opmHpoBaHNE YMEHHUS PAClO3HABATH HA YEPTEkKaAX, MOJENSIX U B PEaIbHOM
MUpPE MHOTOTPAHHUKH U TeJia BPAIICHUS,

e OBJIQJICHUE METOJAaMM PEUICHUS 3a/lad Ha TMOCTPOEHHUS Ha H300paKeHHSX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yYMEHHS ONEPHPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPAaHHHKAX ¥ TeJlaX BPAIIECHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAQJICHUE AITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3aj/ia4y; (hOPMHPOBAHUE
YMEHHUS TPOBOJUTH HECIIOXKHBIC JOKa3aTeIbHbIE PACCYKICHUS B X0
pEIICHHUsI CTEPEOMETPUIECKIX 33a4 U 3a7]a4 C MPAKTUYECKUM COJICpKAHUEM;

e Pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW OOydaromuxcs,
MMO3HABATEIIbHON AaKTUBHOCTH, HCCIICOBATEILCKUX YMEHUN, KPUTUYHOCTHU
MBIILICHUS;

e (opmMupoBanue (PyHKIIMOHAILHONW TPaAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHU:
YMEHHE PACIO3HABATh MPOSBICHUS T€OMETPUUECKHUX MOHSATHH, 0OBEKTOB U
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3aKOHOMEPHOCTEH B PEAIBHBIX JKMU3HCHHBIX CUTYalUAX W IPU H3yYECHUHU
ApYTux  y4eOHbIX  MpPEIMETOB,  MPOSIBICHUA  3aBUCHUMOCTEH  H
3aKOHOMEPHOCTEH, (POPMYIUPOBATh MX Ha SI3bIKE T€OMETPUM M CO3/1aBaTh
r€OMETPUYECKHE MOJEIIN, IPUMEHITh OCBOCHHBIN I€OMETPUYECKUM armapar
JUISL PELICHMs] NPaKTUKO-OPUEHTHPOBAHHBIX 3aJa4, WHTEPIPETUPOBATh U
OLICHUBATH NOJIYYEHHBIE PE3YJIbTATHI.

OTnMYnUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUM B HayaJle €ro U3y4eHMs 3a]ad, pellacMbIX HA YPOBHE MHTYUTHUBHOIO
HO3HAHMSI, U ONPENECIEHHBIM O0pa3oM OpraHu3oBaHHas pabdoTa HajJ HHUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO  MBILUICHHUS,
CTUMYJIHUPYET NMPOTEKAHWE MHTYUTUBHBIX IIPOLECCOB, MOTUBHUPYET K NAJbHEUIIEMY
M3YYCHHUIO ITPEAMETA.

[Ipennourenue oTAaércs HArIAIHO-KOHCTPYKTHBHOMY METOIY OOYYEHHs, TO
€CTh TEOPETUYECKHUE 3HAHUS HMMEIOT B CBOEU OCHOBE YYBCTBEHHOCTbH IIPEIMETHO-
MIPAKTUYECKOM JIEATEIIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4almxcs B Kypce CTEPEOMETPUM MPOBOIUTCS 3a CUET PELICHUS 3aa4 HA CO3aHUE
IIPOCTPAHCTBEHHBIX O0pa3oB W 3aJad Ha OINEPUPOBAHHE IPOCTPAHCTBEHHBIMU
oOpazamu. Co3zianue oopasa MPOBOAUTCS € OTIOPOM HA HATJIAAHOCTh,  OIIEPUPOBAHNE
o0pa3oM — B yCIIOBHUSIX OTBJICUEHMsI OT HAIJIITHOCTHU, MBICICHHOTO M3MEHEHHUS €ro
HCXOJHOTO COJIEP/KaHMUS.

OcHoBHBIE conepxarenbHble JMHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsmMble M IUIOCKOCTH B MPOCTPAHCTBE», «Tena BpalleHus»,
«BekTopsl U KOOpAMHATEI B NMPOCTPAaHCTBE». POPMHUPOBAHUE JIOTUUECKUX YMEHHUN
pacnpezensercs He TOJBKO MO COAEPKATeNIbHbIM JTUHUSAM, HO U MO ToAaM oOydeHus
Ha YpOBHE CpeAHEro 00IIero 00pa3oBaHuUsl.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OocBOeHHUsI paboueil mporpamMmbl, paclnpefeNéHHbIM IO TrojJaM OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIa/IEHUE FEOMETPUUECKUMHU TTOHATUSIMU
Y HaBbIKaMH OCYILIECTBIISIIOCH MOCIEA0BATENbHO U MOCTYNATENbHO, C COOJII0ICHUEM
MPUHIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMSI BKIIOYAINUCH B OOLIYIO0 CHCTEMY
r€OMETPUUYECKUX MPEJCTABICHUN 00y4aroIuXcsl, pacluupsis U yriayonss e€, o0pasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenune reomerpun oTBoAMTCS 2 4aca B Hexemo B 10 kiacce u 1 yac B
Henento B 11 kitacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKArOLIUECS,
napajuielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OPSMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; yroJd MEXIy MNpsIMbIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapallIeIbHbIC NIOCKOCTH; CBOMCTBA IapaAJIIIEIbHbIX
miockoctel. [IpocTeiimme nmpocTpaHCTBEHHbBIE (PUTYphl HA IIOCKOCTHU: TETPa’p,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
[IPU3HAK IMEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
IleprieHIUKYIISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT IPAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IIJIOCKOCTEN: INPU3HAK MEPHEHAUKYIIPHOCTU ABYX ILIOCKOCTEW. TeopeMa o Tpéx
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBIITYKJIBIE MHOTOIPAHHMKY; pa3BEPTKAa MHOrorpasHuka. Ilpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. l[lupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHpaMuJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MPU3MA U
NpaBWIbHAS NHPaMHJa; NPABUIbHAs TPEYroJibHas NHpaMuAa M TPaBUIbHBIN
TteTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: Mpu3Mbl U MUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJEMEHTHI CAMMETPHUH B MIUPAMUIAX, HapAJUICTENUIIEIaX, TPABUIbHBIX
MHOT'OTPaHHHKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas ITIOBEPXHOCTb, oOpa3yromue HUJIMHIPUIECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasywolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU moBepxHOCTH. KOoHyC: ocHOBaHME U BeplilinHa, oOpasyronias
1 OCb; TIJIOIIA I OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETP; IUIOMIAJL MMOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTeslbHask MIIOCKOCTh K cdepe;
IJI01Ma/1b CEepHl.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, WU TEJIO0 BPAIICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMAIIMU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mMHApa (MapaJuIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOe OCHOBAHHIO M MIPOXOIAIIEe Yepe3 BEPIINHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3joxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl MeXay BekTopamMu. CKaSIpHOE MNPOW3BECHHE BEKTOPOB.



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



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE  pe3ydbTaThl OCBOEHUS NPOrpaMMbl y4eOHOTO MpeIMeTa
«MareMaTHka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIMU 00YUYaIOIIEerocsl Kak akKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOLIECTBA, IPEICTABICHUEM O MaTEMATUYECKHUX
OCHOBaX ()YHKUMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, OpOLELYp
IPaKJaHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U Mp.), YMEHHEM B3aHMOJICEHCTBOBAThH C
COLIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUHM C UX QYHKIUAMH U Ha3HAUCHHUEM.

IlaTpuoTHyeckoe BoCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPakJIaHCKONW HMJICHTUYHOCTH, YBaKEHUS K
MPOLUJIOMY M HACTOSILEMY POCCUWCKOM MAaTeMAaTHKH, [IEHHOCTHBIM OTHOLIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON MaTEMaTUYECKOM IIKOJIBI, K
WCIIOJIb30BAHUIO DJTHUX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJOTUsAX, cdepax
HKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JYXOBHBIX LICHHOCTEM pOCCHICKOTO Hapoia; chOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHHUs, ITUYECKOTO IOBEACHMS, CBSA3AHHOIO C IPaKTUYECKUM
IIPUMEHEHUEM JTOCTHXKEHUIM HAYKU U JEATEIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOIO
BKJIJ1a B IOCTPOECHUE YCTOWUMBOIO OYIYILIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAas 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKICHUIN; BOCTIPUUMYHBOCTHIO K
MaTEeMaTUYECKUM acleKTaM Pa3jIuvHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTEMAaTUYECKHUE 3HAHUSI B UHTEpECax
310pOBOTO M Oe30omacHOro obpasza >KM3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO (3I0pOBOC THUTAHHWE, COATAHCHPOBAHHBIM PEKUM 3aHATUH M OT/bBIXA,
peryisipHas (Qu3nyeckass aKTUBHOCTh); (PU3UYECKOrO COBEPILIECHCTBOBAHMS, MPHU
3aHATHUSAX CIIOPTUBHO-0310POBUTEIILHOM JAESITEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHMEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznu4yHbIM chepam nMpodhecCHOHATBHON AESITEIIBHOCTH, CBSI3aHHBIM C MATEMATUKON U
e€ IpUIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oynyiieit npodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTHIO K
MaTeMaTH4YeCKOMYy 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HU;



TOTOBHOCTBIO K AaKTUBHOMY YYacCTHIO B pENICHUW TPAKTUYECKUX  3a7ad
MaTeMaTUYeCKON HANPaBICHHOCTH.

JK0JIOrH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYJIBTYpHI, ITOHUMAHUCM BJIUSHUS
COIMAIBHO-PKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE IMPUPOTHON M COIMATBHON
Cpelbl, OCO3HAHHEM TII00aTLHOTO XapaKTepa SKOJOTHUECKHUX MPOOIeM; OpUCHTAINEH
Ha TPUMEHEHWE MaTEeMAaTHYeCKHX 3HAaHWM U1 penieHus 3amad B 00yiacTu
OKpYXKalolleld Cpeipl, IUIAHUPOBAHUS IIOCTYIIKOB M OIEHKHM HMX BO3MOHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHHEM MaTeMaTHIECKOM
HayKH Kak c(epbl 4eIIOBEUYECKON JEATECIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUIS Pa3BUTHS IUBUJIM3AIIMH; OBJIAJICHUEM SI3bIKOM MaTeMAaTHKH M MaTeMaTH4YeCKOM
KyJbTYpO# KaK CPEJICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO
1 UCCJICIOBATEILCKYIO ISATCILHOCTh MHANBUAYATLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeramnpeaMeTHbIe Pe3ybTaThl OCBOEHHUS IMPOTPaMMbl y4yeOHOTO TperMeTa
«Marematnka» XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elCmeUsMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1) Vhusepcanvhvie noznasamenvhbie oelicmausi, 0becneuusarom Gopmuposanue
0a308bIX KOZHUMUBHBIX NPOYECCco8 00yuaruuxcsi (oceoenue Memooo8 NO3HAHUS
OKpYJHCaowje2o Mupa, HNpUMEeHeHUe JNO0SUYECKUX, UCCIe008ameNbCKuX onepayui,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble 1ornueckue aeiicTBM:

e BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMaTHUYECKHUX
O00OBEKTOB, TOHATHM, OTHOIICHHH MEXAYy TMOHATUIMH; (HOPMYITUPOBATH
ONpENeNICHUs]  TMOHATUH;  YCTAaHABIMBATh  CYLIECTBEHHBI  IMPU3HAK
KJIacCU(PUKalMKA, OCHOBAaHUA sl OOOOIIEHHS W CpaBHEHUS, KpHUTEpUHU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE W OTpUIIATEIbHBIC, CIWHWYHBIE, YacTHbIE M O0OIIHeE;
YCIIOBHBIE;

e BBIBJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOMIOJCHUSX U YTBEPKACHUSAX; MpeajiaraTb KpUTCPUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUU;



e Jle7IaTh BBIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKU, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

e TMPOBOJIUTH CAMOCTOSITEILHO JI0Ka3aTEJIbCTBA MATEMAaTUYECKUX YTBEPIKICHUIM
(npsiMble ¥ OT MPOTHUBHOTO), BBICTPAUBATH AaPTyMEHTAIUIO, MPUBOIUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL

e BBIOMpaTh CHOCOO pemieHusT ydeOHOW 3agaum (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOUpATh HauWOoJiee MOAXOMAIUNA ¢  Yy4ETOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciieqoBarebLCKHUe J1eCTBUA:

e HCIOJIb30BAaTh BONPOCHI KaK MCCIEAOBATEIbCKUII WHCTPYMEHT ITO3HAHUS;
GopMynupoBaTh BOMPOCHL, (DUKCHPYIOMIME MPOTUBOpEUUE, MPodIEMYy,
yCTaHaBIMBaTh  HWCKOMOE€ W  JIaHHOe,  (opmMupoBaTh  TUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHI0, MHEHHUE;

e TPOBOJIUTH CAMOCTOSTENIBHO CIJIAHUPOBAHHBIA AKCIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYE€CKOTO OOBEKTa, SBJICHUS,
MPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MeEXITy OOBEKTaMM, SIBICHUSIMHU,
IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIUPOBATH OOOOIIEHUS W BHIBOJABI MO pPE3yJibTaTaM
MPOBEIEHHOTO HAOMIOACHUS, WCCIECIOBaHUs, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 00OOIIIECHMIA;

e TMPOTHO3MPOBATH BO3MOKHOE pAa3BUTHE TPOIECCa, a TaK¥KE BBIIIBUTaTh
IPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

e BBIABIITH JAeUIUTHI WHPOpPMAIIUU, TaHHBIX, HEOOXOIUMBIX JJII OTBETA Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

e BBIOMpaTh UHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHOOPMAITUIO PA3TUYHBIX BUOB U
dbopm npeacTaBiIeHUS;

e CTPYKTYypUpOBaTh HHGOPMAIIUIO, MPEACTABIATh €€ B PazIMuHbIX (opmax,
WJUTIOCTPUPOBATH IpapruecK;

e OIICHUBATH HaJEKHOCTD uHdopMaIuu 1o CaMOCTOSITEIIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvhvie = KOMMYHUKAMuUeHble  Oelicméus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCIPUHUMATH U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMH U
[esIMU OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B
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YCTHBIX ¥ TUCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS 11O XOAY PEIICHUS 3a/1a4H,
KOMMEHTHPOBATh TIOJTYyYSHHBINA Pe3y/IbTarT;

B X0JI¢ 00CYXKICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbI, pelIacMOi 3a/ladyM, BBICKA3bIBATh WJICH, HAIlCJICHHBIC HA TOUCK
pEIIEHHSI; CONIOCTABIIATh CBOM CYXKCHHS C CY)KICHUSAMH JAPYTUX YUACTHHUKOB
JaUajiora, OOHAPY)KWBATh Pa3lIMYMe M CXOJCTBO IO3MIMHA;, B KOPPEKTHOM
dbopme GopMyIUpoBaTH PAa3HOTIIACHS, CBOU BO3PAKCHHUS;

HPEACTABIIATh PE3yJIbTAaThl PEIICHUS 3a/1a4uM, YKCIICPUMEHTA, HUCCIICIOBaHMS,
MPOCKTA; CAMOCTOSATEILHO BBHIOUPATh (pOPMAT BBICTYIICHHS C YUETOM 3a7a4
MPE3CHTAIIMKA U OCOOCHHOCTEH ayUTOPHUH.

CoTpyaHu4ecTBO:

MMOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U WHAUBUIYaTbHOMN
paboThl TpH pelIeHWH YYEeOHBIX 3ajad; MNPUHUMATH II€JIb COBMECTHOU
NEeSATEIbHOCTH,  IUJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  pabOTHI,
pacupenensiatb BHABI pabOT, AOroBapHBaThCs, OOCYXAaThb NpoUEcC U
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;

y4acTBOBaTh B IPymHmoBbIX (popmax paboThl (0O0CykaeHus, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpPMB» U HWHBIE); BBINOJHATH CBOIO YacThb pabOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBUSI C JPYTUMHU YJIEHAMU KOMAH]IbI; OIICHUBATh
KaueCcTBO CBOEro BKJaJa B OOMMA MPOAYKT IO  KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vuusepcanvnovle pezynisamuensie Oeticmeusi, obecneuusarom Gopmuposarue

CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTUL.
Camoopranusamnus:

COCTABJISITh IJIaH, AITOPUTM PEUIEHUS 3a]1a4H, BBIOMPATh CIOCOO peLIeHus ¢
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIECHUHN C YYETOM HOBOU
uH(pOopMaIuu.

CaMOKOHTPOJIb:

BJaJeTh  HaBbIKAMM  [IO3HABAaTEJbHOM  pe(dieKcuu Kak  OCO3HaHUs
COBEpIIaeMbIX JCHCTBHI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB;
BJaJIeTh CIIOCO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoLiecca U pe3ysbTara
pelIeHrs MaTeMaTHIeCKOH 3a1a4u;

NpeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PELICHUH 3a]a4H,
BHOCUTb KOPPEKTUBBI B JIE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATEJBCTB,
JTaHHBIX, HAWJICHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTATA LIETH U YCIOBHUAM, OOBSICHATH IPUUUHBI
JOCTUKEHUSI WM HEJOCTHKEHHS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
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HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPSIMAst, INIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPUHM W CIHEACTBUS W3 HUX IPHU PEUICHUU
r€OMETPUYECKHX 3a/1a4.

OrneprpoBaTh MOHATHIMU: MAPATUIEIIBHOCTDh U MEPIECHIUKYIISIPHOCTD MPSAMBIX U
IJIOCKOCTEHN.

KrnaccudumupoBaTe B3aUMHOE pACIOJIOKEHUE TMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUSMHU: JBYTPAHHBIN YTroJl, TpaHU JIBYTPAHHOIO yTria, pedpo
JBYI'PAHHOTO YIJIa; JIMHEVHBIN yTOJI IBYTPAHHOIO yTJla; TPayCHas Mepa ABYTPAHHOTO
yTJIa.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHMK, BBINYKJIBIA W  HEBBITYKIIbIN
MHOTOTPaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPaBUJIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMHUpaMUfa; MpHU3MA,
MPSIMOYTOJIBHBIN NapaJljiesienunen, Kyo).

KinaccudunmpoBaTs MHOTOTpaHHUKH, BBIOUpAsi OCHOBAHMS ISl KJlacCU(pUKAIUU
(BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKU;, TPABUJILHBIE MHOTOTPAHHUKH; MIPSIMBIE U
HAaKJIOHHBIE MMPU3MbI, HapaJUICICIIUTICIbI).

OnepupoBath NOHATUAMHU: CEKYILAs JIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBIACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CIIE0B.

CTpouTh ce€4eHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE)
MJIOCKUE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUJ CBEPXY, COOKY,
CHU3Y.

PemaTe 3aaun Ha HaXOXXJIEHHWE T€OMETPUYECKUX BEJIMYMH MO 00pas3lam Hiu
aNropuT™MaM, TPUMEHSSI HU3BECTHbIE AHAJUTHYECKUE METOAbl IMpPU pPEIICHUU
CTaHAAPTHBIX MaT€MaTUYECKHX 3aJad Ha BBIYHMCIICHHE PACCTOSHHA MEXIY ABYMS
TOYKaMH, OT TOYKH JI0 MIPSIMOM, OT TOUYKHU JI0 IJIIOCKOCTH, MEKIY CKPEIIMBAIOIMMUCS
MPSMBIMH.

Pemate 3a7aun Ha HaXO0XJE€HHWE T€OMETPUUYECKUX BEJIMYMH MO 00pas3lam Wid
aNropuT™MaM, TPUMEHSSI HW3BECTHbIE AHAJUTHYECKUE METOABl IMpPU pPEIICHUU
CTAHJAPTHBIX  MAaTEMATHUYECKUX  337Ja4 Ha  BBIUHCICHUE  YIJIOB  MEXKIY
CKPELIMBAIOIIMMHUCS MPSMBIMHU, MEXIY NPSIMON U IIIOCKOCTBIO, MEX/TY IJIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB.

Beruucnares 00bEMBI M TUIOMIAIX TOBEPXHOCTEH MHOTOTPaAaHHUKOB (MpU3Ma,
nupamujia) ¢ mpuMeHeHueM (HopMyJl; BBIYUCISATh COOTHOLIEHUS MEXAY IJIOIAIMU
MOBEPXHOCTEHN, 00BEMaMU MTOT00HBIX MHOTOTPAHHHUKOB.
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OnepupoBaTh MOHATUSIMU: CHMMETPUS B POCTPAHCTBE; IIEHTP, OCh U TNIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUNIOCKOCTh CUMMETPHUU (UTYPHI.

W3Bnekath, mpeoOpa3oBBIBAaTh H  HWHTEPIPETHPOBATH HHGOPMAIUIO O
POCTPAHCTBEHHBIX TC€OMETPHUECKUX (UTypaxX, MPEACTABICHHYI0O Ha 4YEpTekKax M
PUCYHKaX.

[IpumeHnsaTs reomeTpudeckue (akThl JUIsl PEIICHHUs] CTEPEOMETPUIECCKUX 3a7ad,
MIPEAMOIATAIOIINX HECKOJIBKO MIaroB PEIICHUS, €CIIN YCJIOBHs IPUMEHEHUS 3a/1aHbI B
SIBHOM (hopme.

[IpuMeHsITh  MpOCTEWINEe  MpPOTPaMMHBIE  CPEACTBA W DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUUCCKHX 3a7ad.

[TpuBOANTH IPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B IPUPOC U KU3HH,
pacmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATH TMONy4YEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH pealbHbIC
CUTyallU ¥ TPUMEHSITh WU3YYCHHBbIC TIOHATHUS B TIPOllECCEe IIOMCKA pelIeHUs
MaTeMaTH4eCKH CPOpMYIMPOBAHHON TTPOOIEMBI, MOACIIUPOBATH PEATBHBIE CUTYAITHH
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJCTH C HCIIOIh30BAHUEM
TCOMETPUYCCKUX TOHATUHA W TEOpeM, ammapara aireOpbl; periarh MPaKTHYECKHUe
3aJlauu, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEIIMUKH.

11 KUIACC

OnepupoBarh MOHATUSIMH: IWJIMHAPUYECKAs] TOBEPXHOCTh, OOpa3yronme
AJMHIPUYECKON TTOBEPXHOCTH; HMWIMHAP;, KOHUYECKas MOBEPXHOCTh, 00pa3yIoline
KOHUYECKOU TOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEpXHOCTb.

Pacno3naBate Tena BpareHus (MUJIMHIP, KOHYC, cdhepa U map).

OOBIACHATH CITOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBaTh B3auMHOE paciosoxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSTUSIMU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa, BHICOTA
CEerMeHTa; LIApOBOM CIIO, OCHOBAHHE IIAPOBOIO CJIOS, BBHICOTA IIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Boraucisats 00bEMBI U IUTOIIAI TTOBEPXHOCTEH TEJ BpallleHus, TeOMETPHUUECKUX
TeJ ¢ IpUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATUSIMU: MHOTOIPAHHMK, BIIMCAHHBIA B c)epy U ONMHMCAHHBIN
okoJi0 cdepsl; cepa, BlMCaHHASS B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbIaucisaTe COOTHOMICHHMST MEXIY IUIOMIAASMU TOBEPXHOCTEH W 00bEMaMu
MOJO0HBIX TE.

N3o0paxkarh wu3ydaembie (QUTYPl OT PYKM M C TNPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.
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BoInonHATh (BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTb CEUCHHSI TEJ BPAL[CHHUS.

W3Bnekatb, HMHTEPOPETUPOBATH M  MIPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTABICHHYIO HAa 4YEPTEXKaX M
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BBINOIHATH IEUCTBUA CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpPA Ha YUCIIO0, OOBSACHATh, KAKUMU CBOMCTBAMH OHH 00JIaJatoT.

IIpuMeHATH NpaBUIIO MapajuIeICIUIICA.

OnepupoBarh NOHATHAMH: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE W KOMILJIAHAPHBIE
BEKTOPBI.

Haxogute cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOPA HA YHUCIIO, YTOJ MEXIY
BEKTOpPaMH, CKaJspHOE TMPOMU3BEAECHUE, paCKIaAbIBaTh BEKTOP IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHsTh reoMeTpruuecKre (akThl ISl PELICHUS] CTEPEOMETPUUECKHX 3a]1ad,
IIPEAIIONIATAlOIUX HECKOJIBKO I1ar0B PEIICHUS, €CIU YCIOBUS IPUMEHEHU 3a/1aHbl B
ABHOU (opme.

Pemare mpocreiimne reoMeTpuyecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pewars 3a1a4un Ha OKA3aTENbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAXO0XKICHUE
reOMETPUUYECKUX BEJIMYMH TO 00pasliaM WM ajJropuTMaM, MPUMEHssl U3BECTHBIE
METO/bI IPH PEIIECHUH CTAaHAAPTHBIX MATEMATUYECKHX 3a/a4.

[IpuMeHsATH  mpoCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELLIEHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBOINUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HU,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUM B UCKYCCTBE.

[IprMeHATh MOJMyYEHHBIE 3HAHWS HA NPAKTHKE: AHAIM3WPOBATH pEaibHbBIC
CUTyalluh W TPUMEHATh HW3YyYECHHBIE TOHATHA B IMPOLECCE IOHWCKA PEIICHUS
MaTeMaTH4eCKU cHOpMYIUPOBAHHON MPOOIIEMBI, MOAEIUPOBATH PEATIbHBIE CUTYALIUN
Ha S3bIKE T'€OMETPUH, HCCIEN0BATh IIOCTPOCHHBIE MOJECIM C HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUA M TEOpeM, ammapara ajireOpbl; pemarb MPaKTUYECKHUe
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Koqi1ecTBo (undposbie)
n/n NMPOrpamMMbl oOpa3oBaTe/ibHbIE
4acoB
pecypcsl
bu6mmoreka [JOK
1 Beeneririe B cTepeomeTpiio 10 https://m.eds00.ru/1c209e37
5 [IpsiMbIe ¥ TIIOCKOCTH B MMPOCTPAHCTBE. 12 bubnuoreka [JOK
[TapamenbHOCTE IPSMBIX U IIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnenuKyISPHOCTD MPSAMBIX U 12 bubnmoreka [JOK
IJIOCKOCTEH https://m.edso0o.ru/1c209e37
bu6mmoreka [{OK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 httos://m.edsoo.ru/Lc209e37
bubmuoreka [JOK
> Mrororpariii 1 https://m.edso00.ru/1c209e37
. bubmuoreka [JOK
0 OOBEMEI MHOTOrpaHHHKOR d https://m.edso0o.ru/1c209e37
7 [ToBTOpEHME: CEUCHMSI, PACCTOSTHUS U 4 bubmuorexa [JOK
yTJIbl https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
11 KJIACC
DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM
KoanuectBo | (uu¢posbie)
n/m NporpamMmsl
4acoB o0pa3oBaTe/bHbIC
pecypcsl
bu6mmoreka [IOK
! Tena ppameris 12 https://m.edso00.ru/1c209e37
N bubmuoreka [JOK
2 OonEmet Ten > https://m.edso0o.ru/1c209e37
3 BexkTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 bubmorexa HOK
p P poctp https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 7 bu6nmoreka [JOK
3HAHUU https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JJIeKTPOHHbIE
Ne ugposbie
Tema ypoka Koamuectso | bp
n/n oOpa3oBaTe/ibHbIE
4yacoB
pecypcsl
OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
mnpsiMas, IIJI0CKOCTh, IpocTpancTBo. IIpapuia
1 1/1506 QKCHUS HA PUC pKan' 1300 am:HH;I 1 bubmmorexa [JOK
P . pHeyHKax: P https://m.edsoo.ru/aecc77cd
MJIOCKOCTEH, MapalIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
) [TonsTHS: Mepecekaronuecs MIOCKOCTH, 1 bubnuoreka [JOK
IIEPECEKAIOIIMECS IIPsSIMAsi U IJIOCKOCTh https://m.edso00.ru/2d8a9c99
3 [TonsTus: nepecekarommecs IOCKOCTH, 1 bubnuorexa [JOK
NepeceKaromnrecs npsamas u mioCKocTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOI'OI'paHHUKaMH,
4 M300paKeHNEe MHOTOTPaHHUKOB Ha PUCYHKAX 1 bubmorera [JOK
P P PHCYHRAx, https://m.edsoo.ru/a63959ed
Ha TIPOCKIMOHHBIX YePTEk’ax
HavanbsHbie cBesieHUs 0 KyOe U TUpaMuJIe, UX
5 a3Béptku u mouenu. Ceuenns 1 bubmorexa [IOK
pasBep ' https://m.edso0.ru/b30dff38
MHOTOTPaHHUKOB
HavaneHbie cBeneHus o Kyoe U mupamujie, ux
6 a3Béptku U Mouenu. CeueHus 1 bubmmorexa [IOK
PasEep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMAaTUYECKOM TOCTPOSHUHU
7 CTEepEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U 1 bubamorexa [OK
P puH: P P https://m.edsoo.ru/Occ5cafe
CIIEJICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUH
8 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHUH H 1 bubmorexa HOK
P DU P P https://m.edso00.ru/239c8ch4
CIIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUH
9 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH H 1 bubmmorexa [JOK
P pyH: P P https://m.eds00.ru/65c6b106
CJICJICTBUS U3 HUX
[TonsiTHE 06 aKCHOMAaTUYECKOM TOCTPOSHUHU
10 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH H 1 bubmmorexa [JOK
P puH: P P https://m.edsoo.ru/258fc245
CIICJICTBUS U3 HUX
B3aumHoe pacronoxeHue npsiMbix B
bu6nmoreka [JOK
11 IIPOCTPAHCTBE: NEPECEKAIOLIUECS, 1

HnapaJiyICJIbHBIC U CKPCIIUBAOIIUCCA ITPAMBIC

https://m.edso0.ru/1a2520f6
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[TapayuienbHOCTB IPSIMBIX U IVIOCKOCTEH B

bubmuoreka [JOK

12 MIPOCTPAHCTBE: MapaljiesbHbIe Hle\fBIe B https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaJICIbHOCTD TPEX MPSIMBIX
[TapaniensHOCTh MPSMBIX U TNIOCKOCTEH B
13 npoctpancTBe: [lapaienbHOCTh MPSAMOi 1 Bubmorexa LIOK
pocTh SHap p https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
14 VY1l ¢ COHaNpaBJIE€HHBIMU CTOPOHAMU bubmmorexa [JOK
P P https://m.eds00.ru/9t4071b9
15 Yron Mexay OpsiMbIMU B IIPOCTPAHCTBE bubmmorexa [JOK
A TP PoctP https://m.eds00.ru/fe733862
16 VYron Mexay NpsSMbIMHU B IIPOCTPAHCTBE bubmmorexa [JOK
TP PoctP https://m.eds00.ru/2935a9a0
17 [TapaniensHOCTh TJIOCKOCTEMN: MapasuiesibHbIe bubnmoreka [JOK
TJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa mapauIelIbHBIX IIOCKOCTEH bubmmorexa [JOK
P https://m.eds00.ru/e504d656
19 [Ipocreiimme mpocTpaHCTBEHHBIE PUTYPHI HA bubnunoreka [JOK
MIJIOCKOCTH: TETPAdIP, KyO, mapasjiesienurne/ https://m.edso00.ru/4a28dc02
. bubmuorexka [JOK
20 Hoctpoenne cetennit https://m.edso00.ru/1d434dOf
bubmuoreka [JOK
21 I1 i
OCTPOCHHE CEHEHHH https://m.edsoo.ru/ec26fe5d
Kontponbnas padota o teme "lIpsimbie u
22 nnocTIE)ocm B np octpanctse. [la al.?IJIeJII)HOCTB Bubmmorexa LIOK
poctp o P https://m.edso0.ru/9a0a9e56
MPSIMBIX | IJIOCKOCTEH
93 [lepnieHIUKyYISIPHOCTH MPSMOU U TIOCKOCTH: bubnunoreka [JOK
MEPIEHIUKYISIPHBIE IPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6asd
24 [Ipsimble mapasuiensHbIe U TEPIICHIUKYISIPHBIC bubnuorexa [JOK
K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapajuteNbHbIE U EPIEHIUKYIISIPHbBIE bubnuotexa [JOK
K TUIOCKOCTH https://m.edso00.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U bubnunoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHaAuKyJIAPHOCTH IIPIMON U bubnuorexa [JOK
IIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o mpsiMOii TepHIEHIUKYISIPHON bubnmoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsiMoii IepHEeHIUKYISIPHON bubnmnoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 npsAMOU NepHEH UK YIISIPHON bubnuorexa [JOK

IIIIOCKOCTH
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IlepnieHqUKYISAp U HAKIIOHHBIE: PACCTOSHUE OT

bubmuoreka [JOK

31 i
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSMOM https://m.edsoo.ru/33cA77d3
710 TJIOCKOCTH
[lepnenuKyIsip U HAKJIOHHBIE: PACCTOSIHUE OT
32 TO‘fKI/I 0 HJ?OCI?OCTI/I aCCTOSIHIfe OT MPSMOM bubmmorexa [JOK
A P p https://m.edsoo.ru/66fefadd
JI0 TJIOCKOCTH
[lepnieHIuKyNsp M HAKIOHHBIE: PACCTOSTHUE OT
33 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU bubmmorexa [JOK
A P P https://m.edsoo.ru/a5b7b8e3
710 TJIOCKOCTHU
[lepnieHIuKyNsIp M HAKIOHHBIE: PACCTOSTHUE OT
34 TOYKH JI0 TJIOCKOCTHU, PACCTOSIHUE OT MPSMOM bubmmorexa [JOK
A P P https://m.edsoo.ru/dbee22bc
710 TJIOCKOCTH
35 VYTl B IPOCTPAHCTBE: YIoJI MEXAY MPSIMOM U bubnmoreka [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbII yroi, TUHEHHBIN yros bubnuorexa [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN Yroj, TUHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYAAPHOCTD IUIOCKOCTEM: MIPU3HAK bubnuorexa [JOK
MEePIEHIUKYISIPHOCTH ABYX IJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 [lepneHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuoreka [IOK
MEPICHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepnieHIUKYISIPHOCTD MIOCKOCTEH: IPU3HAK bubnunoreka [JOK
MEePIEHIUKYISIPHOCTH ABYX IJIOCKOCTEMN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX NMeprneHAUKYIIpax bubmorexa HOK
P P PHCHBIRYLP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NMepreHAUKYIIpax bubmorexa HOK
P P PHCHBIRYLP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHeHIUKYISIPax bubmmorexa [TOK
P P PHCHIAKYIAP https://m.eds00.ru/9f246736
KonTponbHas pabota mo Temam
44 "[leprieHIUKYIASTPHOCTD MPSMBIX U TNIOCKOCTEM" bubmmorexa [TOK
PHCHIHIY AP P https://m.edsoo.ru/5b971ef3
1 "YTIIbl MEXIY NPSIMBIMU U TUIOCKOCTSIMU"
[loHsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
45 3JI€EMEHThl MHOTOTPAaHHUKA, BBIITYKJIbIE U bubnmnoreka [JOK
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edso00.ru/2d24e873
MHOTOTPaHHHUKA
[Ipusma: n-yronpHast npu3Ma; rpaHu U
46 OCHOBAHMS IIPU3MBI; IIpsIMasi U HAKJIOHHAs bubnnoreka [JOK

IIPpU3MBI; OOKOBas W IOJIHAs IMOBCPXHOCTH
IIPHU3MBbI

https://m.edsoo.ru/b4ad63ad
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[Tapamtenenunen, NpsAMOYTrOJIbHBII

bubmuoreka [JOK

47 MapajuiesienuIel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: N-yroapHas nupaMuia, TpaHu U
48 OCHOBaHUE MUPaMUJIbI; OOKOBAs U TIOJTHAS bubnunoreka [JOK
[IOBEPXHOCTb ITUPAMU/IbI; IIPABUIIbHAS U https://m.edsoo.ru/fblcd0asS
ycedy€HHas nupamuaa
[IpaBuiibHBIE MHOTOTPaHHUKHU: MTOHSITHE
MPaBUIILHOTO MHOTOI'PAHHUKA; TPaBUIIbHAS
49 Mpu3Ma U NMpaBWIbHAs MMPAMUJIA; TPABUIIbHAS bubmmorexa [JOK
N https://m.edso0.ru/074c8865
TpeyroyibHasi nupamua v MpaBHIbHBINA
TeTpa’ap; Kyo
[IpencraBienue o npaBUIbLHBIX
50 MHOT'OTPaHHUKAX: OKTa3Ap, AOJIEKadip U Bubmmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
HKOCadIp.
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MIPSIMOM, TIOCKOCTH.
51 DNeMEeHThl CHMMETPUU B TUPaMUIax, bubmmorexa [JOK
https://m.edsoo.ru/b9e777d9
napajuieJenumneax, npaBuiIbHbIX
MHOT'OTPaHHUKAX
59 Brruncnenue 371eMeHTOB MHOTOTPAHHHUKOB! bubnnoreka [JOK
pEOpa, TuaroHa u, yribl https://m.edsoo.ru/6cdbecef
[Inoujanp 60KOBOIM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTU MPSIMOM MPU3MBI, IIOIIAb bubmmoreka [JOK
OCHOBaHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTH https://m.edso00.ru/37d84157
MIPSAMOM TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIILHON MUPAMUIBI, TEOPEMA bubnuotexa [JOK
0 TUIOIIAAX OOKOBOM MOBEPXHOCTH yCEUEHHON https://m.eds00.ru/5603e30b
MU PAMHU/TBI
55 KonTponbhas padota no teme bub6nuorexa [IOK
"MHororpaHHuku" https://m.eds00.ru/a95f5c04
N bubnmuoreka [JOK
56 Honsmie 00 00weme https://m.edsoo.ru/7ad0020b
N bubnuotexa [JOK
> OObEM npavi b https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OObEM npavi b https://m.edsoo.ru/f47dfefd
" bubmuorexa [JOK
59 Onem Hpavib! https://m.eds00.ru/79¢10312
60 O0BEM TUpaMUIBI bubmorexa HOK

https://m.edsoo.ru/2faadc3f
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bubmuoreka [JOK

61 OOBEM MpH3MEL 1 https://m.edso0.ru/79853608
. bu6mmoreka [JOK
62 OOBEM MpH3MEL 1 https://m.edsoo.ru/1e053890
N bu6mmoreka [JOK
63 OOLEM mpH3MEL 1 https://m.edsoo.ru/482d3f51
KontponbHas padota o teme "OO0bEMBI bubnnoreka [JOK
64 1
MHOTOI'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AITUS
65 sganuii. [loctpoeHue ceueHmii B 1 bubnnorexa [IOK
) P https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BpIlUKCIIEHNE PACCTOSHUM: MEXAY
66 BYMS TOYKaMHU, OT TOYKHU JO IIPSAMOH, OT 1 buGnnorexa [IOK
By ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIOCKOCTHU, MEX]TY
CKPEITUBAIOIIUMHUCS TPSIMBIMU
bubmuoreka [JOK
67 HroroBast koHTposIbHAs paboTa 1 https://m.edsoo.ru/b3146bc0
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HAHUN. BelunciieHue yriios: Mex
68 CKPEIUBAFOLINMHUCSI HYZMLIMI/I fo}: IPSIMON 1 buGnnorexa [IOK
pett B p ’ Ay TP https://m.edso00.ru/56765e8b
U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTJIOB
MEX1Y TUIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KITACC

DJIeKTPOHHbIE
KosmnuectBo
Ne uudgposbie
Tema ypoka 4acoB
n/n oOpa3oBaTe/ibHbIE
pecypcbl

1 Cdepa u map: eHTp, paanyc, JuameTp; 1 bubmuorexa [JOK
IIJIOIA b TIOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
BsaumMnoe pacrionoxxenue chepsl u

2 IJIOCKOCTH; KacaTeabHas IJIOCKOCTh K chepe; 1 bubmmorexa [IOK

’ pes https://m.edsoo.ru/bed12a43
IJI01a b Chephl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnmnoreka HOK
Ceuenus mapa https://m.edso0.ru/bc15f7f2
Hunuaapudeckas moBEpXHOCTh, 00pa3yrolue

4 WJIMHIPAYECKON TTIOBEPXHOCTH, OCh 1 bubmmorexa [IOK
H AP . p ’ https://m.edso00.ru/6054b8c1
WJIAHIPHYIECKON TTIOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3 asi ¥ OCh; TUIOIIAb 1 bubmorexa LHOK

p . ’ pu yrom ’ tadt https://m.eds00.ru/188f6216
OOKOBOI1 U MOJHOIN MOBEPXHOCTH
N300paxkeHne MUINHAPA HA TIIOCKOCTH.

5 PazBépTka unnunapa. CeueHus HUIMHAPA 1 bubmuorexa [HOK
(TUTOCKOCTBIO, MapaJLICIIBHON WJTH https://m.edso0.ru/016e25eb
MEPIEeHIUKYIAPHON OCH LIUIUHAPA)

Konunueckas mnoBepxHoOCThb, 00pa3yroue
7 KOHUYECKOM HOBerHOCTI/I ocf 1/1}1;};) IMHA 1 bubmorexa LHOK
. p ’ p https://m.eds00.ru/c94ba09b
KOHUYECKOH MOBEPXHOCTH
Konyc: ocHOBanue 1 BepiirHa, 00pasyromas
8 " OCZ' TI0MIATb 60KOBOII)71 u HOJ‘IHOII;I o 1 bubmmorexa [JOK
’ e https://m.eds00.ru/897dd3b2
MMOBEPXHOCTH

9 Y ceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA; 1 bubnmnoreka [JOK
OCHOBaHHUs U OOKOBas MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3006paxkeHne KoHyca Ha MIOCKOCTH.

10 Pa3Béprka koHyca. CeueHus KoHyca 1 bubnmnorexka HOK
(TITOCKOCTHI0, TapalljIeIbHOM OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
TJIOCKOCTBIO, IPOXOASINEH Yepe3 BEpIINHY)

11 KomOunanwms Ten BparieHus u 1 but6mmoreka [IOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, ONUCaHHBIN OKOJIO chephl;

bu6nuoreka [IOK
12 cdepa, BIucaHHas B MHOTOTPAaHHUK WJTH B

TEJIO BPAIICHUS

https://m.edso00.ru/0b136158
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13 [Toustue 06 00béMe. OCHOBHEBIE CBOMCTBA Bbubnuoteka LIOK
00BEMOB TeN https://m.edso00.ru/26a03fb7
N bubmuorexa [JOK
14 06
PONHIHHAPS, ToHyca https://m.eds00.ru/5513d87b
N bubmuorexa [JOK
15 06
BEM LLapa H ILIOMaLe Chepet https://m.edsoo.ru/d189bde2
[TogoOHEbIe Tena B MPOCTPAHCTBE.
16 CooTHomieHus Mencp njfo aIsIMH bubmorexa LOK
. f[y e https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TEJ
17 KonrtponsHas padora no remam "Tena bubnmoreka [JOK
Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE bubmmorexa LIOK
P poctp https://m.edsoo.ru/5caefclb
19 CrnosxeHue ¥ BBIYUTAHNUE BEKTOPOB bubmmorexa [JOK
P https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa LHOK
P https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMIUTAaHApHBIM BeKTopam. [IpaBumiio bubmorexa LHOK
P pam- https://m.edsoo.ru/a28fd74e
napajuiesienumneaa
29 Pemrenue 3anay, CBA3aHHBIX ¢ TPUMEHEHUEM bubnmnoreka [HOK
IIpaBUJI IEVUCTBUM C BEKTOPaMHU https://m.edso0.ru/5a827900
23 KoopanHaTHO-BEKTOpPHBII METOJT ITPU bubmuorexa [HOK
pEeLICHUH TEOMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[TpssmoyTonbHAs cucTeMa KOOPAHHAT B
24 1} pOCT Zl;{CTBe Koopaunatst Ef)eiTO a bubmorexa [JOK
POCTD N ' P pa. https://m.eds00.ru/48db7058
[Ipocreiimme 3a1a4n B KOOpAXHATAX
o5 VYron mexnay Bektopamu. CKansipHOE bubnmnoreka [JOK
MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boeluucnenue yrioB Mexay OpsIMbIMH U bubnmnoreka [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas pabota o teme "BekTopsl u bubmuorexa [JOK
KOOpJAWHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
28 3HaHUU. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI bubmmorexa [TOK
' YPEL > TeOP https://m.edso0.ru/1780ba5d
Kypca IIaHAMETPUH
[ToBTOpeHmEe, 06001IEHNE U CUCTEMATH3AIUS
. bubmmorexa [JOK
29 3HaHuil. OCHOBHBIE (QUTYPHI, (PAKThI, TEOPEMBI

Kypca IUIAaHUMETPHUH

https://m.edso0.ru/078cd184
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https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

[ToBTOpeHMEe, 0600IIEHNE 1 CUCTEMATH3AIUS

Bbubnuoteka LIOK

30 3HaHWH. 3a7a49M TUIAHUMETPUU U METOBI UX 1 https://m.edsoo.ru/7491efed
peleHus
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
31 3HAHUH. 3a7a4d INITAHUMETPUHA U METOIBI UX 1 buGnnorexa LIOK
' P https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEeHUE, 0000IIEHNE U CHCTEMATU3aIIUs
32 3HaHuil. OCHOBHBIEC QUTYPHI, (AKTHI, TEOPEMBI 1 bubmmorexa LHOK
' YPEL > TEOP https://m.edsoo.ru/74b2ad91
Kypca CTepeoMeTpUH
bu6nmoreka [IOK
33 Hrorosas KonTposkKas pabota L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 1 bubanoreka HOK
3HAHUU https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KITACC
Koxa .
IIpoBepsieMble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHust
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH M CIIEACTBUS U3 HUX IMPH PEHICHUU
' reoMEeTPUUECKUX 3aa4
- OnepupoBaTb MNOHATUSAMM: MNAPALICIBHOCTE M HEPHEHAUKYISAPHOCTD
' IPSIMBIX U IIJIOCKOCTEN
. KnaccugumupoBarh B3aMHOE paCIONOKEHUE TPSMBIX M TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh NOHATUSAMH: ABYT'PAHHBIN yroj, TpaHU JBYTPaHHOTO YTIIa,
7.5 peOpo BYrpaHHOrO yIiia, JUHEHHBIM yroji JBYrpaHHOIrO Yria, rpaaycHast
Mepa IBYTPaHHOTO yIiia
- OnepupoBaTh MOHATUSMH: MHOTOTPAaHHHK, BBIMYKJIBIA M HEBBITYKIIBIHA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUIIbHBIA MHOTOI'PaHHUK
24 Pacrnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPaHHUKOB (MUpaMuia, HpU3Ma,
' MPSIMOYTOJILHBIN TTapajUIeenumnes, Kyo)
KnaccupumupoBarh  MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBAaHUS  JUIS
7.8 KJaccu(uKaluy (BBITYKIIbIE U HEBBITYKJIbIe MHOTOTPaHHUKH, IPABUIIbHbIE
MHOTOTPaHHHKH, TPSIMbIC U HAKJIOHHBIC TIPU3MBbI, ApaJJICICITUTIC/IHI)
7.9 OmnepupoBaTh NOHATHSAMH: CEKYIIast INIOCKOCTh, CEYEHNUE MHOTOTPAaHHIKOB
210 OOBSACHATH MPUHITUIIBI TIOCTPOCHUS CEYCHUH MHOTOTPAHHUKOB, HCITOIB3YS
' METO/1 CIIEJIOB
CtpouTh CeueHHs] MHOTOTPAaHHHUKOB METOJOM CJIEJIOB, BBITOJIHSITH
7.11 (BBIHOCHBIE) MJIOCKHE YEPTEXH U3 PHUCYHKOB NMPOCTHIX OOBEMHBIX (UTyp:
BU/] CBEpXY, COOKY, CHU3Y
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7.12

Pemarp 3aaun Ha HaxXOXIEHHE T'€OMETPUUYECKUX BEIMYMH MO 00pa3iam
WM aJTOpPUTMaM, MPUMEHSS HM3BECTHBIE AHAUTHYECKUE METOABI IMPHU
pELIEHUM CTaHJAAPTHBIX MATEMaTUYECKUMX 3aJa4 Ha BBIYUCIICHUE
PacCTOSHUN MEXAY ABYMS TOYKAMH, OT TOYKH 1O MPSAMOM, OT TOYKH IO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIHUMHUCS ITPAMBIMHA

7.13

Pemate 3aaun Ha HaxoXJAE€HUE T'€OMETPUUYECKUX BEJIMYMH IO oOpasnam
WM QITOPUTMAM, IIPUMEHSSI W3BECTHBIC AHAJTUTUYECKHE METOABI IIPU
pEeLICHUU CTaHAAPTHBIX MAaTeMAaTHYECKUX 3aJa4y Ha BBIYKMCICHHUE YIJIOB
MEXYy CKPEIIMBAIOIMIMMUCSA IPSAMBIMH, MEXKIY NPSAMOW U IUIOCKOCTBIO,

MCXKAY IIIOCKOCTAMU, IBYT'PAHHBIX YI'JIOB

7.14

Boraucnsate 00bEMBI U ITOIIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpHU3Ma,
nupamMuia) ¢ IpuMeHeHHeM (HOpMyJi, BBIYUCIATH COOTHOIICHUS MEXITY

aomaigsaMun HOBerHOCTeﬁ, 00BEéMaMu HO,I[O6HBIX MHOI'OI'PaHHUKOB

7.15

7.16

OHepI/IpOBaTb MNOHATUAMUA: CUMMCTPHA B IIPOCTPAHCTBE, LCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPBI
W3BnekaTb, NnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HH(POpPMALUIO O
NPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, TIpEACTaBICHHYI0 Ha

YepTeiKax U pUCYHKaAX

7.17

HpI/IMeHHTb IrCOMCTPHUUCCKUC (I)aKTLI I pCIICHUS CTCPCOMECTPHUCCKUX
3aa4, IMpcAroJaratomux HCCKOJIBKO [MaroB pCeliCHUs, €CIW YCIIOBHUA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMe

7.18

7.19

IIpuMeHATs TpOCTEHINNE MPOTrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1a4
[IpuBOaUTE NMpUMEpHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U

JKHU3HHU, paCIIO3HABATH IPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MOJTy4YEeHHBIE 3HAHUSI HA MIPAKTHUKE: aHAJIM3UPOBaTh peabHbIe
CUTYallMU U PUMEHSATh U3YUEHHBIE TOHATHS B MPOLIECCE OUCKA PEIICHUS
MaTeMaTH4ecKu c(hopMyTUpOBaHHOMN POOIEMbI, MOJIETUPOBATh PealbHbIe
CUTyallul Ha SI3bIKE€ T€OMETPHUH, HUCCIEN0BaTh MOCTPOEHHBIE MOJEIH C
UCIOJIb30BAaHUEM F€OMETPUUECKUX MOHIATUN U TeOpeM, amrmapara anreOpsl,
pemate  NpakTHYeCKHWe  3aJaud, CBSI3aHHbIE C  HAXOXKIECHUEM

TCOMETPHUYCCKUX BCIIUINH
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11 KITACC

Kon IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NPOBePsIEMOro .
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATUAMU: HUJIUHAPUYECKas MOBEPXHOCTh, 00pa3yrolIue
6.1 WIMHIPAYECKON TMOBEPXHOCTH, UWIMHJP, KOHWYECKAas TOBEPXHOCTH,
' oOpa3yromue KOHMYECKOH  MOBEpPXHOCTH, KOHYyC, cepuueckas
MOBEPXHOCTh
6.2 PacrioznaBate Tena BpameHus (MUIUHAP, KOHYC, cdepa H map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccudumupoBars B3aUMHOE PacmojioKeHHe cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTAa,
6.5 BBICOTa CEIMEHTA, IIAPOBOW CJIOH, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEM Ten BpalleHus,
' TEOMETPHUECKHX TeJl C MPUMEHEHUEM (POpMYIT
OnepupoBaTh MOHATUSMHU: MHOTOTPaHHHMK, BIUCaHHBIA B chepy u
6.7 OTIMCAaHHBIN OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK HIIH TEIIO
BpallleHus
68 BbIyncnsTh COOTHOIICHUS MEXKTY TUIOIIAIIMU IOBEPXHOCTEH 1 00BbEMaMU
' MOJOOHBIX TEN
6.9 N300paxkaTs mM3ydaeMble (UTYpHI OT PYKH M C MPUMEHEHUEM TPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BoimonHATe (BBIHOCHBIE) IIJIOCKHE YEepPTEXKH U3 PHUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (UTYpP: BHJA CBEpPXYy, COOKYy, CHHU3Y; CTPOUTH CEUYCHHS Tel
BpallleHus
W3Bnekatb, WHTEPHpPETHPOBATh M MPeoOpa3oOBbIBATh HHQPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, MpeICTaBICHHYI0 Ha
yepTerkax U pUCYHKax
[IpumensaTh TreomeTpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKHUX
6.12 3a/1a4, MPEANONaralliX HECKOJIbKO IIAaroB pEIIeHUs, €CIU YCIOBHS

MIPUMEHEHUS 3a/1aHbI B IBHOU popme
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6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrIimonaaTs I[GflCTBPISI CJIOKCHUS BCKTOPOB, BBIYUTAHUSA BCKTOPOB H
YMHOXCHHA BCKTOpa Ha 4YHUCIIO, O6’I>SICHSITB, KakKuMH CBOMCTBAMH OHH

0o0J1a1aroT

6.15

6.16

HpI/IMeHﬂTB IIPpaBUJIO MapaJlICICruIcaa mpru CI0XKECHUU BEKTOPOB

OHGpHpOBaTI) IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJb BCKTOpPa, PaBE€HCTBO BCKTOPOB, KOOPAHMHATBI BEKTOPA,
yroia MCXKAY BCKTOpaMHu, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHLIC BEKTOPLL

6.17

HaxoauTe cymmy BEKTOpPOB M IPOU3BENECHHE BEKTOpAa HAa YUCIO, YIOJ
MEXJly BEKTOpPaMHM, CKaJIIPHOE MPOU3BEIEHHUE, PACKIIAAbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

6.19

6.20

3a,I[aBaTB IJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT

Pemarsn HpOCTCﬁLHHC TCOMCTPHUUCCKHUC 3a/laUd Ha IIPUMCHCHHEC BECKTOPHO-

KOOPAWHATHOI'O METOAa

Pemarsn 3aJadyd Ha J0Kas3aTCJIbCTBO MATCMATHYCCKHUX OTHONIICHUH U
HaXO0XIACHUC I'COMETPHUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCETOJABI npu pemiCHUN CTaHAApPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

[IpuMenATs mpocTEdlMEe MNPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

[IpuBOIMTE IpUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOJE U

JKHU3HHU, paCIIO3HABATH IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHATHh MOTy4YEeHHBIE 3HAHWS HA MPAKTUKE: aHAJTU3UPOBATh pEeAIbHbIE
CUTYallUU U IPUMEHATH U3YUYECHHBIE IIOHATHUS B IPOLECCE ITOMCKA PEIICHUS
MaTeMaTh4ecku  CPOpMyIMpPOBAaHHOW  TPOOJIEMBI,  MOJACIUPOBATH
peanbHbIE CUTYallMM Ha S3bIKE I€OMETPUH, HUCCIIECIOBATH MOCTPOCHHBIE
MOJIEJH C UCIIOJIb30BAHHEM I'€OMETPUUECKUX MOHATUI U TEOPEM, arllapara
anreOphl, pemaTh MpPaKTUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXKIECHUEM

TCOMETPHUICCKUX BECIIUINH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

1.2

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxkeHue IHOpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECS,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleNIbHbIE IMPSMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YIOJ MEXKIYy MNpPSAMBIMH B IIPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX Mockocted. [Ipocreiimne npocTpaHCTBEHHBIE (GUIYpbl Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajuiCICIumIiCa, IoCTPOCHUC CEUCHUM

7.3

[lepneHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: IEPHEHAUKYISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O IIPSIMOU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  yroJl, JIMHEWHBIH Yrojl JIBYIPAaHHOIO  yrija.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TJIOCKOCTH, MPOEKLUs (PUTYpBI HA IIOCKOCTh. [IeprneHaAuKynspHOCTh
IJIOCKOCTEH: NMPHU3HAK IEPIEHAMKYIISIPHOCTH IBYX IUIOCKOCTEH. TeopeMa o Tpéx

NEpNECHAUKYIIApax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIPDAHHMKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOI'PAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yronabHas
MpU3Ma, TpaHu ¥ OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenurnen, MPSAMOYT OJIbHBIN
napajuieJienuIe] U ero coucrsa. Ilupamupa: N-yronpHas nupamMuaa, TpaHU U

OCHOBAHUC NUPaMHUbI, OOKOBas U IOJIHAs MOBCPXHOCTH MMUpPAMU/IbI, ITIPABUJIbHAA U
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yced€HHas MNHUpaMuja. OJEMEHTbl MNpuU3Mbl W nupaMmuibl. [IpaBuibHbIE
MHOTOTPaHHHUKU: MOHATUE MPaBUJIBHOIO MHOI'OIPAaHHUKA, MpPaBUJIbHAS MPU3Ma U
MpaBUjbHAs MUpaMuJa, IMPABWIbHAS TPEYrojibHas NUPAMUAA W IPaBUIIbHBIN
TeTpasap, KyO. IlpencraBieHne O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadJp,

AO0ACKa’ Ap U UKOCASAPYyruc Ceuenus IIPU3MBbI U ITMPaMU/JIbI

7.5

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTpPUU B nupaMujaax, napajjicjcnmiicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

7.6

Boruncnenme 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHanu, yriael. [lmomans
OOKOBOW TOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOIMIAIb
OCHOBaHMH, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsMOii 1Tpu3Mbl. [Lmomians 60koBoi
MIOBEPXHOCTH M TOBEPXHOCTH IIPaBWJIBHOM NUPaMU[Ibl, TEOpPEMa O ILIOLIAAU

yceuénHoii nupamubl. [Tonstie 06 06béme. OOBEM MHUPaMUIBL, TPU3MBI

1.7

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

MOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX TEI

11 KVIACC

Koxa
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

I'eomerpus

[unuaapudeckass MOBEPXHOCTh, OOPa3yIOIIME MHJIMHIPHUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas
MOBEPXHOCTh, 00pa3yromias U OCh, TUIONaAh OOKOBOW U MOJHOW MTOBEPXHOCTH
Konuyeckass MmMoBepXHOCTh, OOpa3yooIlMe KOHHMYECKOH TMOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKOM MoBepxHOCTH. KOHYC: OCHOBaHUME U BepIIMHA, 00pa3yrolas

U OCh, IUIOMIaJh OOKOBOM U TIOJIHOW TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:

06pa3yfoume M BBICOTA, OCHOBAHUSA U OokoBas IOBCPXHOCTH

6.3

6.4

6.5

Cdepa n map: ueHTp, paauyc, IMaMeTp, IIoIa b MOBEPXHOCTH cdepbl. B3aumHoe
pacriosio’keHre chepbl U MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, MIoaib
cdepsl

N300pakeHne Tea BpameHns Ha INOCKOCTH. Pa3BEépTka muiInHApa 1 KOHyca
KomOunamuu Ten BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBINA

okoJto chepsl, chepa, BiMCaHHAST B MHOTOTPAHHUK, WM TEJIO BPAIICHUS
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[Tonstne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME

6.6 OPsIMOYTOJIBHOTO Tapajuienienunena u ciueactsuss u3 He€. OObEM IMIHMHIpA,
koHyca. O0béM mapa u miomaab chepol
6.7 [MomoOubie Tema B mpoctpaHcTBe. COOTHONIICHHS MEXKAY — IUIOMIASIMU
' MOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIT
6.8 Ceuenus uuiauHapa (MapaielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa
BekTop Ha miuockocT M B npocTtpaHcTBe. ClI0)KEHHE W BBIUUTAHHUE BEKTOPOB.
6.9 YMHOkEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBunmo mnapawienenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpsimoyronpHas cuctemMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl BeKTOpa.
6.10 [Ipocreitime 3amaun B KOOpAauHATaxXx. YTroil Mexay Bektopamu. CkalspHoe

IMPOU3BCACHHUEC BCKTOPOB. Brruucnenue YIIJIOB MEXKAY IPSAMBIMH U IIJIOCKOCTAMMU.

KoopannaTHO-BEKTOPHBIN METOJI IIPU PELICHUHA FEOMETPUUYECKHX 3a/1a4

30




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJTOPUTMAMM DPELIEHUS 3a/ad;
yMeHue (GopMynupoBaThb U ONEPUPOBATH MOHSTUSAMU: ONpEIEICHHE,
aKCcHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, IMPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  IPUMEHATH  HMX;  YMEHHE
dbopmynupoBaTh 00paTHOE ¥ IPOTHUBOIOJIOXKHOE YTBEP)KICHUE,
OPUBOAMTH IpPHUMEPHl W KOHTPHIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYECKON MHAYKIUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYKACHUS
IpU peIleHUH 3a/ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHME OIEepUpOBATH IMOHATUSIMH: MHOXECTBO,
MIOJIMHOXECTBO, ONEpallMi HaJl MHOKECTBAMHU; YMEHUE UCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  pealbHBIX
IIPOLIECCOB U SIBIIEHUI U NPH PELIeHUHU 3a/1a4, B TOM YHUCIE U3 IPYTUX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPHPOBATH MOHITUAMU: Tpad), CBIZHBINA
rpad, AepeBo, LHUKI, Tpad Ha IUIOCKOCTH; yMEHHME 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YHUCIIO, LEI0E YHCIIO,
CTENEHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIEUCTBUTEIbHBIM
nmokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOMAYJI0, PAIlMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  IETBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOIIUI IeTUTeNh U HAaNMEHbIIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IUYHBIMU TMO3UIUOHHBIMM CHUCTEMaMHM CYHUCIICHHS; YMEHHE
BBITIOJTHATh BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606pa3OBaHI/IH ,Z[pO6HO-paI_II/IOHaJ'ILHBIX
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BBIpQXEHUI; YMEHUE ONEePUPOBATH MOHATUSMU: MOCIEI0BATEIbHOCTD,
apudmernueckass ~ TpoOTpeccHsi,  TeOMETpUYEeCKas  IPOTrpeccus,
OecKkOHEYHO yObIBarolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCe
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTbh
MPOU3BOJIUTH apudmMeTndeckue IeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpPUPOBATh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeuTeNb

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC npeo6pa303aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHl/If/'I U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM,; YMCHHC pPCIIATb YpPABHCHMH,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA MW CHCTEMbl C IApaMETpPOM; IIPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI OJI PCIICHUA MAaTCMATUYCCKUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIIMH, HauOOoJIblIee 1 HaUMEHbIIIee 3HaUeHUs
(GYyHKIIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas M BTOpas MPOU3BOAHAA (DYHKIHUH,
TEOMETPUUYECKUM M (PU3MUECKHI CMBICT TTPOU3BOHOM, IEpBOOOpa3Has,
OTpeNIeNIEHHBI MHTErpajl; yMEHHE HaXOAWUTh ACHUMITOTHI Tpaduka
(yHKIIMY; YyMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOU
K rpaduky GyHKIIMH; YMEHUE HAXOJUTh MPOU3BOJIHBIE FIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BATh IMPOU3BOAHYIO IS HCCIEI0BAHUS
(GbyHKIUH, HAXOAUTh HAUOOJbIINE M HAUMEHbBIINE 3HAUCHUS (PYHKUINT;

CTpOUTL T pa(I)I/IKI/I MHOT'OYJICHOB C HCIIOJIb30BAHUCM  alllapara
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MaTeMaTHYECKOro aHaIN3a; IPUMEHATh IPOU3BOAHYIO Ui HAX OXKACHUSA
HaWJIy4dllIero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢Gury ¢ moMomp0 UHTErpaia; NPUBOAUTH PUMEPHI MATEMAaTHUECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T epeHIInabHBIX ypaBHEHUN

VYMeHue onepupoBaTb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULUs GYHKUUN, TUHEHHAas QYHKUUS, KBaApaTHIHAs
byHKUMsA, — panMoHadbHas — (QYHKOMS, — CTeNeHHas  (QYHKIHS,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKLIMHU, TOKa3aTelpHass W Jiorapupmuueckas (QyHKIUM; yMEHHUE
CTpOUTH TpadUKU U3YyYCHHBIX (DYHKIIHIA, BHIMOIHATH peoOpa3oBaHuUs
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Ipa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 337a4 U3 peaJbHOM JKU3HU; BbIpakaThb (OpMyJiaMU 3aBUCHUMOCTHU
MEX]y BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 33a/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPJAMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBbIE 33/1a4M pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTBI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTb TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS TMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBUIO 3a/a4, UCCIIEI0BATh IIOJy4YCHHOE PEIICHUE U
OLICHMBATh MPaBAONOJOOHOCTh PE3yJIbTaTOB; YMEHUE MOJEIUPOBAThH
peanbHBIE CUTYyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpPAaBHEHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIHM C HCIIOIb30BAHMEM allapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMH: CpeaHee apu(METHUYECKOE,
MearaHa, HauOoJblllee ¥ HauMEHbllee 3HAaUeHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa, yMEHHE W3BIIEKATh,
HMHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO B TablWLax, Ha
Jauarpammax, rpaukax, OTpakarollylo CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U

AuarpaMmm; HUCCICAOBATL CTATUCTUYCCKHUEC JaHHBIC, B TOM YHCIIC C
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MPUMEHEHUEM TIpadUyecKuX METOJIOB M JJEKTPOHHBIX CPEICTB;
rpadUUecKd HCCIENOBAaTh COBMECTHBIC HAONIOJACHUS C TOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHSATHUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, yYMEHHUE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJIOB; MPUMEHSTh
(OpMyIIBI CIOXKEHUS U YMHOXKCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh TMOHATUSIMM: CIydyailHash BeJIMYMHA, paclpeaeicHue
BEpPOSITHOCTEH, MaTeMaTUYECKOE OKUJAHUE, JUCTIEPCUS] U CTAHIaAPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH paclupeiesieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesneneHnid; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3a1a4; 3HaKOMCTBO C MOHSTHSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HCCIIEOBAHUI;, YMEHHE
MPUBOJAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpPUpPOBATh
MOHATUSAMH: COYETAHHE, NEPECTAHOBKA, YHWCIO COYETAaHHUH, YHUCIIO
nepectaHoBok; OmHOM HploTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE
(hakThl ¥ pacCyXIeHUs ISl PElICHHsI 3a7a4; OICHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh IOHATHUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUM yrodi,
JIBYTPAaHHBIA yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAKOLIUECS IPSIMBIE,
MapaJuIeIbHOCTD U MEPIECHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJl MEXAY IPSIMOM M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUAE OT TOYKH J0 IIJIOCKOCTH, PACCTOSHUE MEXKIY
MIPSIMBIMH, PACCTOSIHUE MEXY IUIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh
IpU pELIeHUH 3a7iad M3y4YeHHble (DaKThl U TEOPEMBl IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IOMOIIBI0 I€OMETPUYECKUX IOHATHH U

BCJIMYHMH, PCIIAaTh CBA3AaHHBIC C HUMU IMPAKTHYCCKUEC 3a1a4n
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10

YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPBI, 00bEM (HUTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOT'OI'paHHHKA,
KyO, mapajienenurnes, npu3Ma, nupamuna, Gurypa U MmOoBEpXHOCTb
BpallICHUs, IUIUHP, KOHYC, IIap, cdepa, Mmiomaab cepsl, mIomaab
MOBEPXHOCTU IMUPAMUJBI, TIPU3MBI, KOHYCa, IMIUHAPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TTapaJuIesienuIiea, MUPAMUIbL, IPU3MBbI, UIAHAPA,
KOHYyca, Il1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHUSI KOHYCa H IHINH/IPA,
napajjieibHble OCH WM OCHOBAaHHWIO, CEYCHHE Iapa, IUIOCKOCTH,
Kacaromiasicss cepbl, NUINHIPA, KOHYCa,; YMEHHE CTPOHTHh CEYCHHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpallleHHs, UX CEYCHHUS, B TOM YHUCIC C IOMOIIbIO 3JICKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA T'E€OMETPUYECKHX (QUryp,
CaMOCTOSITENILHO (HOPMYJIUPOBATh OINPENCICHUS H3y4aeMbIX (QUryp,
BbIIBUT'aTh TUIIOTC3BI O CBOMCTBax H IMpU3HaKax TICOMCTPUYCCKUX
¢buryp, OOOCHOBBIBaTh WJIM OIPOBEPraTth HX; YMEHHE IPOBOJIUTH
KIaccupuKkanuio (UTYp 1O PA3IMYHBIM TPHU3HAKaM, BBITIOIHATH

HeO6XOI[I/IMBIe JOITOJIHUTCIIBHBIC ITIOCTPOCHHA

11

12

YMeHue omepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
napajuIeNbHBINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IMIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE PUTYPHI, B TOM YHCIIE B MIPHUPOJIC,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUUECKUE OTHOIICHUS
MPU PEHICHUM 33J1a9; HAXOJUTh T€OMETPHYCCKHE BEIWYHMHBI (JJTMHA,
yroi, IJol@aab, 00bEM) MPHU pPElICHUH 3aqad U3 JPYTUX Y4eOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JJTMHA, YTOJ, IJIOMAaAb, 00BEM, IUIOMIA/lb MOBEPXHOCTH),
WCTIOJNIE3YSl M3YYCHHBIE (DOPMYIIBI U METOIBI, B TOM YHCIIEC: IDIOMIATh
MOBEPXHOCTU MUPAMHUJIBI, IPU3MBI, KOHYCA, IMIIMHApPA, TUIOIMaAb chephl;
00BEM Ky0a, IPSIMOYTOJIFHOTO TMapaijieNienuIe/a, MUPaMHuIbl, PU3MBI,
HWIMHIpPA, KOHYyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB
MOoI00HBIX QUryp

YMeHue  omepupoBaTh  TOHATHSMH: TPSMOYTOJIbHAsS  CHCTEMa
KOOpJIUHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOM3BEJICHUE BEKTOpA HA YHCIIO, PA3JIOKEHHE BEKTOpa 1O

0asucy, CKaJspHOE NPOHM3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOi
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MEXAYy  BEKTOpaMH; yMEHHE  HCIOJIb30BaThb  BEKTOPHBIM U
KOOPAMHATHBIA METOJ JUIsl PEIICHUS T€OMETPUYECKUX 3a7ad U 3a]ad

JIpYTUX y4eOHBIX MPEeIMETOB

13

YMeHue BbIOMpaTh NOAXOISNMIMM METON g PpEeUIeHHUs 3a/]ayu;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTUKU B HM3YUYCHHH NPUPOJHBIX U
OOIECTBEHHBIX IMPOIECCOB U SBJICHUI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHMKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUA POCCUHUCKOM W MHUPOBOH

MaTeMaTUYECKOU HAyKH

36




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn

1 Hucna 1 BIYUCICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEIbIX YUCell

19 Panmonanbhbele  umcia. OOBIKHOBEHHbIE M JECATHYHBIE JPOOM, IPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. [leiicTBus ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETEHU

14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKa3aTeIeM.
' CaoiicTBa cTeneHU

. CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypajIbHbIC JOrapru(MbI

JlelicTBUTENbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yrcaamu. [TpuGnmxEHHbIC BEIYUCIICHNUS, IPABUIIa OKPYTIICHUS, IPUKUIKA U OI[CHKA
pe3yibTara BBIYMCICHUN

1.8 [IpeoOpa3oBanue BeIpaKeHUN

1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 [enble u 1poOHO-pallMOHANIbHBIE YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB

2.10 VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
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2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeanuTenb MaTpUILIbI

3 OyHK1MU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. ['padux dyHknuu. B3aumuo obOpaTHBIC
' ¢ynkuuu. Yérneie u Heu€THbIe GyHKIMU. [lepuoauueckue GpyHKIUM
OO6nacte ompeneneHUss U MHOXeCTBO 3HaueHMd ¢yHkuumu. Hymm QyHKmm.
3.2 [IpoMexyTku 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKIIUU Ha IPOMEKYTKE
33 Crenennas ¢yHKIUS C HATypaJbHBIM W LENbIM Toka3aTesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspsiBa. Acumnrtorsl rpadukoB QyHkuuid. CoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havana marematuuyeckoro ananusa
4.1 [TpousBonnas ¢pynkiuu. [Ipon3BoaHbIE 3JIeMEHTAPHBIX (YHKITHIA
[Ipumenenne NpPOU3BOAHON K HCCIENOBAHUIO (PYHKIHUA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxxeHne HaubobIIero 1 HAaMMEHbIIETro 3HaYeHUs! QYHKIUU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JIOrHKa
5.1 MHo3xecTBO, Oniepaluy HaJl MHOKecTBaMu. J[narpamMmel Ditiiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
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7.3

MHoOrorpaHHUK"

7.4

Tena 1 MOBEpXHOCTH BpaIlleHUS

7.5

Koopaunatsl 1 BEKTOpHI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpusi. 10-11 kmaceel: yueOHUK JUTst 00111€00pa30BaTEIbHBIX YUPEKICHUIN:
6a30BbIi 1 npoduibHbI ypoBHU/JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiie

u n1p. /M.: [Ipocemenue, 2020.

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. Uzyuenue reomerpuu B 10-11 kiaccax: Meron. Pekomennanuu k yue6.: Ku.
s yaurens / C.M. CaaksH, B.®. byty3oB. — M. [IpocBemienne

2. I'eometpusd. Iunaktuueckue Mmarepuansl. 10 knace. / b.I'. 3uB — M.:

[Ipoceemenne — (MI'Y — mikore).

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. https://workprogram.edsoo.ru/work
programs/806607?sharedToken=0uTHYvojkq

2. bubmoreka I{OK https://m.edsoo.ru/

3. bubmmoreka OI1OC uchebnik.permkrai.ru
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