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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxca 10 —11 kiaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C yd4y€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHMIA, TPEABABIAEMBIX K
MaTeMaTU4ecKoOMy oOOpa3oBaHUI0, U TPaAUIUMHA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzarnust mporpaMMbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
[EJIOCTHOCTh OOMIEKYIbTYpHOTO, JUYHOCTHOTO U IO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTU 00YyYarOIIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHUS TEOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydaromuxcsi, (GopMHUpOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3yYeHUs IPYTHX YUeOHBIX NUCIUIUIMH. Pa3BuTre y o0yJaromuxcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXICHUM TCOMETPHYCCKUX
abCTpakiuii, COOTHONICHHH PEAThbHOTO M HICATBHOTO, XapaKTepe OTpPaKCHHUS
MaTeMAaTUYCCKOW HAyKOW SBICHHUM W TIPOIECCOB pPEAaTbHOTO0 MHpa, MECTe
ICOMETPUU B CUCTEME HAyK M POJIM MAaTEeMaTHYECKOTO MOJICIMUPOBAHUS B HAYYHOM
NIO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYIYHOT'O MHUPOBO33PCHHUSI
yUyalmuxcs, a TakKe KadeCTB MBINUICHUS, HEOOXOAMMBIX [UJIS aJanTaldd B
COBpEMEHHOM OOIIECTBE.

['eomeTpust siBISIETCS OJHUM W3 0a30BBIX MPEJAMETOB HA YPOBHE CPEIIHETO
obmiero oOpa3oBaHUs, TaK Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbINUIEHHE, (OPMUPYEMOE TPH HU3YYEHUH OOYUaAFOIUMUCS
MOHATUHHBIX OCHOB T€OMETPUH M IIOCTPOSHUH IIETIOYKH JIOTUISCKUX YTBEPKICHHH
B XOJI¢ pEUICHWs] T€OMETPHUYECKUX 3aJiad, YMCHHE BBIJIBUTaTh W OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS U aKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSCT pa3HbIE BUALI y4EOHOW U TPYIOBOH JESITEIBHOCTH,



ABJIAETCS OJAHUM H3 TNMPOPECCHOHAIBHO BAXXHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3ajadya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOIO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKOHN JACATEIBHOCTH IO MHOTUM HAIPaBJICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEeHUs U
HCTIOJIb30BAHUSA CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM U  JCUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOT'O MPOJIOJKEHNs 00pa30BaHUs
M0 CHELHAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM HCIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma no reoMeTpur Ha ©0a30BOM YpOBHE NpeIHa3HauY€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MATeMAaTHUYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpur M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHne el OCBOEHUS TMPOrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIMX 3aAad. [IpHOpUTETHBIMM 3ajayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIISAX, O3BOJISIIOIINX OMUCHIBATH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMeHHUs pacrlo3HaBaTh Ha YEpTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJIaMH DPEIICHUS 3a]lay Ha MOCTPOEHUs Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX (HUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BpalIeHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAQJCHWE QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWIIOB  3ajad;
dbopMupoBaHME yMEHHS  TPOBOJUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
MIPAKTHYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKIIMOHATBHOM rPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHUE paclo3HABaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYEHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUUECKUN ammapaT [Js pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Haualie €ro u3y4YeHHs 3ajJay, pellaeMblX Ha YpOBHE
MHTYUTHUBHOTO MO3HAHUSA, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEJIMETHO-
MPaKTUYECKON AesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMTCS 3a CUET pelieHus 3ajad Ha
COo3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOU Ha
HATJISAIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISITHOCTH, MBICIICHHOTO U3MEHEHUS €T0 UCXOTHOTO COJCPIKAHUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs He TOJbKO [0 COAEPKATEIbHBIM JIMHUSM, HO U 10 TOoJiaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Coaepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpeneleHHbIM IO ToJaM OOydeHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUCCKUMU
MOHSATHUSMHU Y HAaBBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHUEM TPUHIIUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yray0nsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomeTpun oTBoAUTCS 10 2 4aca B Henento B 10 kimacce u B 11
KJIacce, BCEro 3a JiBa roja ooydeHus - 132 y4eOHbIX daca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
NapajyleJbHble M CKpeluBaromuecs npsMele. IlapamnensHOCTs IPSAMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: IApAJICIIbHBIE IIPAMbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM IIapaJuIeJIbHBIE IIJIOCKOCTH; CBOWCTBA
napajulesibHbIX  miockocted. [lpocreiimime mpocTpaHCTBEHHbIE (UTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; moCTpPOSHUEe CeYeHHI.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE NIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapaJuICJIbHbIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJSIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPIEHAUKYIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIy HPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IleprieHAUKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTbl MHOTOIPDAHHUKA, BBIIIYKIIBIC
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU M OCHOBAHMS HPU3MBI; MpsMas U HAKJIOHHAsI IMPU3MbI; OOKOBas U
IIOJIHAS ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHU U
OCHOBaHHE MUpaMUbl; OOKOBas U MOJIHASL TIOBEPXHOCTh MUPAMU/Ibl; IPaBUIIbHAS U
yCeU€HHAasi MNHpaMUJa. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbBHAS NMPAaMHUJA; NPaBUIbHAs TPEYroJbHAS IMpPaMHUIa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTIOIPAHHHMKAX: OKTa’Jp,
noJexa’ip u ukocasap. CeyeHust npu3Mbl U MIUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUVIOCKOCTU.  JJNEMEHTbl CHUMMETPUM B  [HpaMUJAX, HapajuUIesICIHIEax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbruncienne 31€eMEHTOB MHOTOTpaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPHU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON HPU3MBI.
[lnomans OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUPAMUIBI,
TeopemMa O MiIomaau yceu€HHod mnupamunabl. [lonstue o6 o00BEMe. OO0BEM
MUPaMUJIbI, TTPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. (COOTHONICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MTOBEPXHOCT, ob6pazyroriue UTUHIPUIECKON
MOBEPXHOCTH, OCh UMJIWHIPUYECKOW TMOBEpXHOCTU. LlumuHap: oOcCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3zyollas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAAL MMOBEPXHOCTH ChEpHI.
B3anmuoe pacnosnoxxenue chepbl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
I0a b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 00 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJILHOTO Mapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Ceuennss nwiMHApa (HapaJyieIbHO M MEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuielbHOE OCHOBAHHUIO U MPOXOSIIEe 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkeHHUEe BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienue 3agad, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ Bekropamu. [IpsamoyronpHas cucrema



KoopauHAT B mpocTpancTBe. Koopaunatel BekTtopa. llpocreiimne 3amaun B
KOOpAMHAaTax. YTol Mexay BekTopamu. CKalipHOE TNPOU3BEIACHUE BEKTOPOB.
Boluncnenue yrioB MexIy MPSMBIMU U IDIOCKOCTSIMHU. KoOpanMHATHO-BEKTOPHBIN
METOJ] ITPH PEIICHUN T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUHA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIINEeCTBa, MPEJICTABICHHUEM O
MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
Mporeayp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMPOCHI W Mp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
K WCIOJIb30BAaHUIO ATUX JOCTIDKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JTyXOBHBIX LIEHHOCTEH pOCCHICKOrO Hapoja;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKH U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYHBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCIIPUMMYHMBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHe 3HaHUA B
HWHTEpecax 370poBOro U 6e30macHoro obpasa KW3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (3JI0pOBOE MHUTaHWE, COATAaHCHPOBAHHBIN PEKHUM 3aHATHH H

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢buszrIecKoro
COBEPIIIEHCTBOBAHMSI, npu 3aHITHUIX CIIOPTHUBHO-03/I0POBUTEITHHOM
JeSTETHHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
pa3nuuHbiM  cpepam  NpodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymedd mpodeccnrt W pPeaTn30BBIBATH COOCTBEHHBIC >KM3HCHHBIC IIJIaHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71ad MAaTeMaTHIeCKOW HAITPaBICHHOCTH.

IKOJOrnYecKoe BOCIUTAHNE:

c(OpPMHUPOBAHHOCTBIO AIKOJIOTHYCCKON KYyJIbTYphl, TOHUMAHHEM BIUSHHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
CpeIpl, OCO3HaHHEM TJ00aJbHOTO XapakTepa OSKOJIOTHYEeCKHX MpoOieM;
OpHEHTaIMeld Ha TPUMECHEHHE MAaTeMAaTHYECKWX 3HAHWHA JUIs pelIeHUs 3aaad B
00JIaCTH  OKpY)Karomiel cpejbl, IUTAHHUPOBAHUS TOCTYIIKOB M OIICHKA UX
BO3MOYHBIX MTOCJICICTBUM JIJIST OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, IOHWMaHHUEM
MaTEMaTUYCCKON HAyKd Kak cQepbl YeIOBEUECKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JUJII PA3BUTHS IIMBWJIM3AIMU; OBJIAJCHHEM SI3bIKOM
MaTEMaTUKH M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBISTh MPOCKTHYIO W MCCIEIOBATEIbCKYIO EATEIBHOCTD
WHIAVUBUAYAJTBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeIMeTHbIE Pe3yJbTaThl OCBOCHHUS IMPOrpamMMbl Yy4eOHOTO IpeaIMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elicmeUsAMU, YHUBEPCATbHBIMU Pe2YISMUSHBIMU 0eUCTBUIMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
MEmo008  NO3HAHUSL  OKPYICarnujeco  Mupa,  NpuMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMATHUYECKUX
O0OBEKTOB, TMOHSATUH, OTHOMICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KIaccu(UKaIMi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHUS, KPUTCPUH
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (OPMYTUPOBATH M  MPEOOPa30OBLIBATH  CYKICHHUS:
yTBEpJIUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIueE;
YCIIOBHEIE;

e BBIBISAITH  MaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npoTtuBopeursi B (aKkTaxX, JAHHBIX, HAOIIOJACHUSX W YTBEPKICHUSX;



npeajiaraTb ~ KpUTEpUM IS BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUHIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTE€MaTHYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPHUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKIE€HUS U BBIBOJIBI;

e BBIOMpATH crnoco0® penieHus yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pelIeHUs, BbIOMpaTh HauOosee NOAXOIANUNA C Yy4E€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MIpOoOIeMYy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (opMupoBaTh  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEKTa, SBIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEJ0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBJIATH JeDUUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JJISl pEeLICHUs 3a1a4u;

e BbBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEJICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATh €€ B pa3inuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHble  KOMMYHUKAmueHwvle  Oelicmsus, 0becnedusarom

cpopmMuposanHHocms CoyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oowmenne:



BOCHPUHMMATh H (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHHUSI B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
XOJly pelIeHus 3a/1ayi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

B XOZi€ 00CYXAECHHS 3a1aBaTh BOIIPOCHI [10 CYLIECTBY O0CYX AAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKIEHUSMU JPYTUX
YYAaCTHUKOB JHAJIOTa, OOHApYyXUBaTh pa3zjiMyMe U CXOJCTBO MO3ULMUH; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YYETOM 3aJ]1a4 MPE3EHTALMN U 0COOEHHOCTE! ayAUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW W
WHAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATD I1EJIb
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenensiTh BUAB padoT, JOTOBApUBATHCA, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBBIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIC INTYPMbI» W WHBIC); BBINOJHATH CBOK 4YacTh pPabOTHI H
KOODJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHIbI;
OIICHMBATh Ka4eCTBO CBOCTO BKJIaJa B OOIIMH MPOIYKT IO KPHTEPHUSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvlie  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOMPATh CIIOCO0 perIeHISI
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uH(dOpMaIHH.

CaMOKOHTPOJIb:

BJIAJ€Th HaBBIKAMU I[IO3HABaTEIbHOW pedlieKcMu Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBHM W MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTUYEeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, JaHHBIX, HAMICHHBIX OMIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OLICHMBaTh COOTBETCTBUE pe3yjbTaTa €U M YCIOBUSIM, OOBSICHSTH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB NESTEIBbHOCTH,
HaXOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUYKA, MPsMasi, IIIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEM.

KnaccudpunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX U TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHHK, BBIMYKIBIA M HEBBITYKIIBIHI
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpamMuia; MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenumen, Kyo).

Knaccupunupoath ~ MHOTOTpaHHUKH, BLIOMpass ~ OCHOBaHUS  JUIS
knaccuukanuy  (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPAaHHUKH; TPSIMbIC U HAKIIOHHBIC TTPU3MBI, TAPAJIJICIICTIUIIC B! ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOEHUSI CEYSHHUH, UCTIOIB3YSl METO/I CIEOB.

Ctpoutrh ceuyeHUST MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Hryp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XKJACHHE TEOMETPUUECKUX BEJTUYUH MO0 00pa3liaM WIH
aNropuTMaM, TPUMEHSS] HM3BECTHBIC AHATUTUYECKHME METOABl MPU pEHICHUHU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 Ha BBIUUCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS MPSIMBIMHU.

Pemiath 3a1aun Ha HaX0XkJAEHUE T€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuT™MaM, MPHUMEHSS UW3BECTHHIE AHAIUTUYECKUE METOAbl MPU PEIICHUU
CTaHJApPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKpPEILIMBAIOIIMMHUCS  MPAMBIMH, MEXKIYy MPSAMOA M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIOIIANA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[puMEHEeHueM (QOopMys; BBIYUCIATH COOTHOIICHUS MEXIY
IUIOLAASIMU TOBEPXHOCTEM, 00bEMaMu OJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHUSMH: CUMMETPUA B MPOCTPAHCTBE;, LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh W WHTEPHOPETHUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl IS PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANOJIAraloUX HECKOJIBKO 11aroB PEIICHUs, €CJIM YCIOBUS IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpumeHaT,  mpocTeiiiMe OporpaMMHBIE  CPEACTBA U DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOUTE TpPUMEPBI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKW3HU, pacllO3HABATh POSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJNy4YEHHBbIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh pPEajbHbIC
CUTyallud W TMPUMEHSATh HW3YYEHHBIE IIOHATHUS B NIPOLECCE IOUCKA PELICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TEOMETPHUM, MWCCIEAOBAaTh IIOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KJIACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyroiue
UWIMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHADP;,  KOHUYECKass  I[OBEPXHOCTD,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHIP, KOHYC, cdepa U mmap).

OOBICHATH CLIOCOOBI MOYYESHHS TEJl BpaIeHUSI.

KnaccudummpoBath B3auMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpallCHUS.

BbluncnsaTh COOTHOUIEHUS MEXAY MIIOMIAJIMH MOBEPXHOCTEN M 00bEMaMu
MOTOOHBIX TEJL.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX OOBEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpallleHUSI.

N3Bnekath, WHTEPNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOpPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTABICHHYIO0 Ha 4YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaal0T.

[IpuMeHTh TPaBUIIO MapajliesienuIeaa.

OnepupoBaTh NOHATUSIMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOI MEXKITY
BEKTOpaMHM, CKaJIpHOE TMPOU3BEICHUE, PACKIaAbIBaTh BEKTOp IO ABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIaralllinX HECKOIbKO IaroB PELICHUs, €CIIU YCIOBUS TPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

Pemate mpocreiine reoMeTpuyYEcKHe 3aJadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUWA U
HAXO0XJICHUE T€OMETPUUECKUX BETUYHMH MO0 00pasiiaM WM aJropuTMam, MpUMeEHss
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IprBOoAUTE TPHUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4eckd CcHOopMyIUpOBAaHHOW MPOOJIEMBI, MOJEIUPOBATh peaTbHbBIC
CUTyallUM Ha $3bIKE T'E€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI U TE€OpeM, ammapara aareOpsl; penarh
MIPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIECHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
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n/n NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BE/ICHHIS B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [IpsiMbI€ ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuotexa [JOK
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKYISIPHOCTD NMPSAMBIX U 12 bubmuorexa [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 % 10 1
FAIBL MEACHY TIPAMBIMH H [LIOCKOCTAMH https://m.edsoo.ru/1c209e37
bu6moreka [IOK
5 M 11 1
HOTOTPaHHHict https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 1 1 bubmorexa HOK
P ' P "t https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 65 4 0
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11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | I[IpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
M . 1 1
STOR KOOPAHHAT B HPOCTPaHCTRe ° https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
. K . [ap. 22 2
Hunmip. Komye. Llap https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
Obemt Tei. 20 2 https://m.edso0.ru/1c209e37
bu6moreka [IOK
14 . 10 1
TOTOBOE TOBTOPERHE https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 67 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/n Bcero H3y4YeHUst o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsMasi, INOCKOCTh,
npoctpanctBo. [IpaBuna
1 N300paKCHUS Ha pUCYHKAX: 1 bubmorera [IOK
P pueyH . 01.09.2025 | https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTpEe3Ka
[TonsTusa: nepecekaronecs
2 IUTOCKOCTH, TICPECEKAFOIIECS TIpsIMast 1 bubmorexa [TOK
> P B P 05.09.2025 |  https://m.edso0.ru/2d8a9c99
Y TUTOCKOCTh
[TonsTHS: TIEpeceKaronuecs
3 IJIOCKOCTH, IMEPECEKAIOITUECs MpsaMast 1 bubmorexa [TOK
> TP B P 08.09.2025 | https://m.edsoo.ru/db685e73
Y TUIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMH,
n300pakeHue MHOTOTPaHHUKOB Ha bubmuoreka [{OK
4 1
PUCYHKAX, Ha MPOEKIIHOHHBIX 12.09.2025 | https://m.edsoo.ru/a63959ed
yepTrexax
HavansHbie cBenenus o kyoe u
5 mUpaMHAC, UX Pa3BEPTKU B MOACIU 1 bubmorexa HOK
DAMHUJIE, 1x paspep ACH: 15.09.2025 | https://m.edsoo.ru/h30dff38
CeueHnsi MHOTOTPAaHHHUKOB
6 HavanbsHbie cBenieHus o Kyoe u 1 bubmorexa [IOK

https://m.edsoo.ru/3d8ffd32
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MIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

19.09.2025

TTousttiie 00 aKkCMOMATHYECKOM

7 IMOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI bubmorera [JOK
P P bt 22.09.2025 | https://m.edsoo.ru/Occ5c4fe
CTEPCOMETPHUH | CIICJCTBHS U3 HUX
[TorsiTHE 00 aKCHOMATHYECKOM
8 IMOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI bubmorera [JOK
P P pH: 26.09.2025 | https://m.edsoo.ru/239c8ch4
CTEPCOMETPHUH M CIICJCTBHS U3 HUX
[TorsTHE 00 aKCHOMATHYCCKOM
9 MTOCTPOCHHH CTEPEOMETPHH: aKCHOMBI bubmorexa HOK
P P puH: 29.09.2025 | https://m.edso0.ru/65c6b106
CTEPCOMETPHUH U CIICJACTBHS U3 HUX
[TonsaTre 06 akCHOMaTHYECKOM
10 MTOCTPOCHHH CTEPEOMETPHH: aKCHOMBI Bubmmorexa [JOK
P P pua: 03.10.2025 | https://m.edso00.ru/258fc245
CTCPEOMETPHH U CICACTBHS M3 HUX
B3aumHOe pacrosioxkeHue MpsMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
MapajuieIbHbIE U CKPEIIUBAOIIAECS 06.10.2025 | https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamienbHOCTh MPSAMBIX H
IJIOCKOCTEH B TIPOCTPAHCTRE:
12 MapajijieabHbBIC MPSIMbIC B bubmorexa HOK
P P N 10.10.2025 | https://m.edso0o.ru/93ad36b3
MPOCTPAHCTBE; MAPAILICIILHOCTh TPEX
MPSIMBIX
[TapamienbHOCTh MPSAMBIX H
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapannenbHOCTB NPAMOI U 13.10.2025 | https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
b K
14 VYTrubl ¢ cOHanpaBlIeHHBIMU nomorexa 110

https://m.edso0.ru/9f4071b9
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CTOpOHAMHU 17.10.2025
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE 20.10.2025 | https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuotexa [JOK
MIPOCTPAHCTBE 24.10.2025 | https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB IIIIOCKOCTEM: bubnuorexa [JOK
napajuieIbHbIE TUIOCKOCTH 07.11.2025 | https://m.edsoo.ru/2e18f255
18 CpoiicTBa napajuIeabHbIX MIIOCKOCTEN Bubamorexa [IOK
P 10.11.2025 | https://m.edsoo.ru/e504d656
[IpocTeiimme mpocTpaHCTBEHHBIE
19 (buryphl Ha TUIOCKOCTH: TETPAd brbmorexa [TOK
P - TTpadnp, 14.11.2025 | https://m.edsoo.ru/4a28dc02
Ky0, mapasyienenurne/
20 [TocTpoenue ceuenwii bubamorera LOK
P 17.11.2025 | https://m.edsoo.ru/1d434dOf
. bu6moreka [IOK
21 Hocrpoertite cewetiii 21.11.2025 | https://m.edsoo.ru/ec26fe5d
KonTponbHas pabora o teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
npocTpanctBe. [lapamienbHoCTh 24.11.2025 | https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEN"
H -
| meemp el
- HCPHICIAMIYIAP 28.11.2025 | https://m.edsoo.ru/b19f6a5d
MpsIMBIE B IPOCTPAHCTBE
24 [IpsiMble napajuieabHBIEC U bubnuorexa [IOK
MEepPHEHIUKYISIPHbIE K IUNIOCKOCTU 01.12.2025 | https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasienbHble U bubnuorexa [IOK
MEPIEHIUKYIIPHBIE K IITIOCKOCTU 05.12.2025 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHMKyIspHOCTH bubnuoreka [IOK
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NPSIMOM M TUIOCKOCTH 08.12.2025 | https://m.edsoo.ru/f85hfc46
97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPSIMOH U TUTOCKOCTH 12.12.2025 | https://m.eds00.ru/79165d15
28 Teopema o npsmoit bubnuorexa [JOK
MEPIEHAUKYIIIPHON TIOCKOCTH 15.12.2025 | https://m.eds00.ru/635c¢5087
29 Teopema o npsmoit bubnuorexa [JOK
MEePIEeHIUKYIIIPHOM MIIOCKOCTH 19.12.2025 | https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnuoreka [IOK
MEPIIEHIUKYIISIPHON TUIOCKOCTH 22.12.2025 | https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
31 aCPCTo;IiI/IGYOT "P;O‘IKI/I 0 IJIOCKOCTH bubmmorera LOK
p f[ ’ 26.12.2025 | https://m.edsoo.ru/33c477d3
paccTosiHie OT IPAMOM JI0 TNIOCKOCTH
Ilepne aKJo e:
2 paccrosme or ot 20 nrckoc BuGmionexa LIOK
p f[ ’ 29.12.2025 | https://m.edsoo.ru/66fefadd
paccTosiHie OT IPAMOM JI0 INIOCKOCTH
[leprienAnKyIsp ¥ HAKIOHHBIE!
33 a(f)CTOﬂiI/IeyOT IT)OIIKI/I 0 IJIOCKOCTH Bubnuorexa LTOK
P 9 ' 12.01.2026 | hitps://m.edsoo.ru/a5b7h8e3
paccTosiHMe OT IPSAMOM JI0 TNIOCKOCTH
[leprieHAUKyNAp U HAKIOHHBIE!
34 a(f)CTOSIiI/IeyOT 1;OIIKI/I 0 IJIOCKOCTU bubmmorexa [JOK
p il ’ 16.01.2026 | https://m.edsoo.ru/dbee22bc
paccTostHie OT IPSAMOM JI0 TNIOCKOCTH
35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnuoreka [JOK
MPSIMON U TJIOCKOCTBIO 19.01.2026 | https://m.edsoo.ru/6b61b2b4
36 JIBYrpaHHBIN yroJl, TMHEHHBIN yroi bubnuorexa [IOK
JBYTPAHHOIO yIila 23.01.2026 | https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN Yrog bubnuorexa [IOK
JBYTPAHHOTIO yIila 26.01.2026 | https://m.edsoo.ru/c7c777ed
38 [lepneHIMKYJIAPHOCTD IJIOCKOCTEH: bubnuoreka [IOK
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MPU3HAK MEePIEeHANKYISIPHOCTH ABYX 30.01.2026 | https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
IlepneH UK YIIPHOCTD MIIOCKOCTEN:
39 i§ PI:zHaIil neynefmmc JIIPHOCTH 1B bubnmorexa LOK
P Up P ABYX 02.02.2026 | https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEMN
IlepneH UK YIIPHOCTD MIIOCKOCTEN:
40 i pI:zHaKH neynefl UKYJISIPHOCTH 1B bubnmorexa LHOK
p Up FHIYIAD ABYX 06.02.2026 | https://m.edsoo.ru/ba75dc57
IUTIOCKOCTEMN
41 TeopeMma o0 TpEX NEPHIEHAUKYIIIPAX bubmmorexa LOK
P P PHICHAIKYIAD 09.02.2026 | https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHAUKYIISIPAX bubmorexa HOK
P P PHCHKYIAD 13.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHAUKYIISIPAX bubmmorexa T[TOK
P P PHCHKYTAD 16.02.2026 | https://m.edsoo0.ru/9f246736
KonTtponpHas paboTa o remMam
m "TlepneHAUKYIIPHOCTD TPSAMBIX U bubnuoreka [JOK
mIockocTe" u "YTIIbl MeX Iy 20.02.2026 | https://m.edsoo.ru/5b971ef3
NPSAMBIMU U TIJIOCKOCTIMU"
[TonsaTe MHOTOTrpaHHUKA, OCHOBHBIC
3JIEMEHThI MHOTOTPaHHHUKA,
45 BBINVKJIBIE U HEBBIITYKIIBIE Eubmorexa HOK
i yKH 27.02.2026 | https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yronbHas npu3Ma; TpaHu
46 U OCHOBAHUS IIPU3MBL; IIpsIMasi U bubnuoreka [IOK
HaKJIOHHAas MPU3Mbl; O0KOBast U 02.03.2026 | https://m.edsoo.ru/b4ad63ad
TMOJIHASI TIOBEPXHOCTh MTPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubnuorexa LIOK
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napasuiesIeIuIel ¥ €ro CBOMCTBA 06.03.2026 | https://m.edsoo.ru/8a7be683
[Mupamuia: N-yroibpHas MUpaMHUIA,
T'PaHU ¥ OCHOBaHUE MAPAMUJIBI;
48 O0OKOBas ¥ MOJTHASI TOBEPXHOCTh brbmmorexa [OK
. 13.03.2026 | https://m.edsoo.ru/fblcd0a5
MAPaMUJIbI; IPABUIIbHAS M yCeUEHHAS
pamMuIa
[TpaBuiTbHBIE MHOTOTPAHHUKH:
MOHATHE MMPABUIIHBHOTO

49 MHOTI'OTPaHHUKA; IPAaBWJIbHAA [pU3Ma bubnuorexa [JOK
Y MpaBUJIbHAS THPAMU/JIA; 16.03.2026 | https://m.edsoo.ru/074c8865
MpaBWJIbHASI TPEYTOJIbHAS MHpaMUaa
Y IPaBWIBHBIA TEeTpasp; Kyo
[IpencraBnenue o MpaBUIIbHBIX

50 MHOTOTpaHHUKAX: OKTadIp, bubmorexa [IOK

20.03.2026 | https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ap U UKOCAdIP.
CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIHHO TOUKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTBI bubnuoreka [JOK
CUMMETPHUH B MUpaMHUIAX, 23.03.2026 | https://m.edsoo.ru/b9e777d9
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brruncnenue eMeHTOB

52 MHOTOTPaHHUKOB: p&Opa, AMaroHa, bubmmorexa [JOK

27.03.2026 | https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomanas 60KOBOI MOBEPXHOCTH U
IIOJIHOM NTOBEPXHOCTHU MPSAMOU
53 MPU3MBI, TUIOIIAb OCHOBAHMIA, bubmorexa [IOK
06.04.2026 | https://m.eds00.ru/37d84157

TeopemMa 0 O0KOBOM MOBEPXHOCTH
MIPSAMOM IIPU3MBI
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[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH MIPABUIIBHON

54 MUpaMUIbI, TEOPEMa O TUIOIAIN bubmorera [JOK
PAMIARL, TEOP et 10.04.2026 | https://m.eds00.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCEUEHHOMN
nmrupaMnuabl
55 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"MHoOrorpaHHUKH" 13.04.2026 | https://m.edsoo.ru/a95f5c04
N bubnuotexa [JOK
56 Tonsmie 00 00bEve 17.04.2026 | https://m.edsoo.ru/7ad0020b
N bu6moreka [IOK
> OObEM mupamu el 20.04.2026 | https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
58 OObEM nupavH AL 24.04.2026 | https://m.edsoo.ru/f47dfefd
N bu6moreka [IOK
59 OObEM nupavH AL 27.04.2026 | https://m.eds00.ru/79c¢10312
N bu6mmoreka [JOK
60 OObEM npavH b 04.05.2026 | https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OObEM npHMEI 08.05.2026 | https://m.eds00.ru/79853608
N bu6mmoreka [JOK
62 OObEM npHMEI 15.05.2026 | https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OObEM npHMEI 18.05.2026 | https://m.edsoo.ru/482d3f51
64 KonTponpHas paboTa o teme bubnuorexa [IOK
"O0BbEMBI MHOTOTPAaHHUKOB" 22.05.2026 | https://m.edsoo.ru/28a6573c
IT , 0000
1 ' 25.05.2026 | https://m.edsoo.ru/098bedad

[Toctpoenue ceueHuit B
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MHOT'OT'paHHUKC

OBIIEE KOJIMYECTBO YACOB ITO

I[MTPOTPAMME 65 0
11 KUIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Koa-Bo Hara KoppekTuposka,
ypoka 4acoB U3MeHeHHs B
nporpamMmme
I'JIABA V. METO/J KOOPAUHAT B 15
IMPOCTPAHCTBE.
1 [IpsiMoyroipHas cucTeMa KOOpIMHAT B 1 03.09.2025
MIPOCTPAHCTBE.
2 Koopaunats! BekTOpa. 1 05.09.2025
3 Pemenue 3agau no reme KoopauHaTel BeKTOpA. 1 10.09.20252
CamocrositenpHas padora.
4 CBs13b MEX1y KOOPJIMHATaAMH BEKTOPOB U 1 12.09.2025
KOOpAMHATAMH TOYECK.
5 [Ipocreiimue 3a1aun B KOOpAUHATAX. 1 17.09.2025
6 Pemenue npocrenmux 3aad B KOOpAUHATAX. 1 19.09.2025
7 Pemenne npocredmux 3agad B KOOpAMHaTaXx. 1 24.09.2025
CamocrositenbpHas padora.
8 VYron mexnay Bektopamu. CKaiasipHOe 1 26.09.2025
IIPOU3BEJICHHE BEKTOPOB.
9 Brruncnenue yrioB Mexly NpsIMBIMU U 1 01.10.2025
IJIOCKOCTSIMHU.
10 Pemenue 3anau no teme CkanspHoe 1 03.10.2025
IIPOU3BEJICHHUE BEKTOPOB.
11 IlenTpanpHas, oceBas U 3epKaJlbHasI 1 08.10.2025




CUMMETPUH.

12 [TapannensHbIi IEPEHOC. 1 10.10.2025

13 Pemrenne 3agau mo reme MeTo 1 KOOpIMHAT. 1 15.10.2025

14 KonTpomnsHas padora Ne 1 mo reme Meton 1 17.10.2025
KOOpJIMHAT.

15 Pemenue 3amgau mo reme MeTo 1 KOOpIMHAT. 1 22.10.2025
T'JIABAVI. HIUJIUMHAP, KOHYC, HIAP. 22

16 [Tonatue numuHIpA. 1 24.10.2025

17 [Tnomaap MOBEPXHOCTH HMIHHIPA. 1 05.11.2025

18 Pemenue 3agau no reme Lunuump. 1 07.11.2025

19 Pemenue 3anau no reme Lunuump. 1 12.11.2025
CamocrosiTenpHas padoTa.

20 [Tonsatue KoHyca. 1 14.11.2025

21 [Inomanp NOBEpXHOCTH KOHYCA. 1 19.11.2025

22 VY ceu€HHbIi KOHYC. 1 21.11.2025

23 Pemenue 3anau no teme Konyc. 1 26.11.2025

24 Pewrenue 3agau no reme Konyc. 1 28.11.2025

25 Kontponsnas padora Ne2 no teme Llununap. 1 03.12.2025
Konyc.

26 Cdepa u map. YpaBaenue chepsl. 1 05.12.2025

27 B3anmMHoe pacrnoioskenue cepbl U MIOCKOCTH. 1 10.12.2025




28 KacarenpHast mmockocTh K cepe. 1 12.12.2025

29 [Tnomans chepsr. 1 17.12.2025

30 Pemrenue 3amgau o reme Llwnmunnp, koHyc, 1 19.12.2025
mmap.

31 Pemrenue 3agau o reme Llununmp, koHyc, 1 24.12.2025
map.

32 Pemenue 3agau mo teme {unmunaap, koHyc, 1 26.12.2025
mmap.

33 Pemenue 3amgau mo reme Lununp, koHyc, 1 14.01.2026
map.

34 Pemenue 3agau no reme Llunuuap, KoHyc, 1 16.01.2026
map.

35 Pemenue 3agau no reme Llunuuap, KoHyc, 1 21.01.2026
miap.

36 Pemenue 3agau no reme Llunuuap, KoHyc, 1 23.01.2026
map.

37 KonTtponbnas pabora Ne3 no teme Hununnp, 1 28.01.2026
KOHYC, Iap.
T'JIABAVIL.OBBEMBI TEJL 20

38 [Tonsite 06béMa. O6BEM MPSIMOYTOIHHOTO 1 30.01.2026
napauieJienune/a.

39 Pemenue 3agauy no teme O0BEM 1 04.02.2026
MPSIMOYTOJIBHOTO MapaJuleNenunesa.

40 OO0BEM MPSIMOIA TPU3MBIL. 1 06.02.2026

41 Pemenue 3agad mo reme OOBEM MPU3MBI. 1 11.02.2026
CamocTosTenpHas padorTa.

42 OO0BEM 1IHHIIpA. 1 13.02.2026

43 Pemenue 3a1a4 no reme O0bEM LIUIIMHIPA. 1 18.02.2026




44 OO0BEM HakIIOHHOU MpU3MEL. Pemenue 3aqau 20.02.2026
1o reMe O0bEM HAKJIIOHHOHN MPU3MBI.

45 KonTtponsHast padota Ne 4 mo reme O6beM 25.02.2026
napajiesienumnesia, 00beM MpU3MBbI.

46 O0bEM TUpamMuIbL. 27.02.2026

47 Pemenue 3a1a4y no teme O0BEM nUpaMuab. 04.03.2026

48 O0BéM KoHYyCA. 06.03.2026

49 Pemenne 3agau mo reme OO0BEM KOHYCA. 11.03.2026

50 Pemenne 3agau mo reme OO0BEM KOHYCA. 13.03.2026
CamocrosiTenpHas padora.

51 O6béM mapa. O6bEM IAPOBOrO CErMEHTa, 17.03.2026
IIAPOBOTO CJIOS, IIAPOBOTO CEKTOPA.

52 Pemenwue 3a1a4 o teme OOBEM mapa. 20.03.2026

53 [Tnomans chepsl. 25.03.2026

54 Pemenue 3agau mo reme [lnomans cdepsr. 27.03.2026

55 Pemenne 3amau mo reme OOBLEMEBI TEIL 08.04.2026

56 Pemenne 3amau mo reme OOBLEMEBI TEIL 10.04.2026

57 KonTtposneHast padota Ne5 o reme O0BEMBI 15.04.2026
TEJL.
HNUTOI'OBOE NIOBTOPEHHUE.

58 Hrorosoe noBropenue. TpeyronbHUK. 17.04.2026
Pemenue 3agau.

59 Hrorosoe nosropenue. [IpamoyronapHsiii 22.04.2026
TpeyroJbHUK. Pemenue 3anay.

60 Hrorosoe nosTropeHue. YeTbIpexyroabHUKN. 24.04.2026

Pemenue 3amau.




61 Nrorosoe mosTopenue. [Inomamu duryp. 1 29.04.2026
Pewrenue 3anau.
62 Hrorosoe moBTopenue. [Ipusma. Pemrenue 1 06.05.2026
3ajad.
63 Hrorosoe nmoBropenue. Unnmunap. Pemenne 1 08.05.2026
3ajad.
64 Hrorosoe nmoBropenue. Konyc. Pemenne 1 13.05.2026
3ajad.
65 HroroBoe moBTopenne. KontpossHas padota 1 15.05.2026
Ne6 B popme EI'D.
66 Hrorosoe moBTopenue. lap. Pemenne 3agay. 1 20.05.20265
67 Hrorosoe noBropenue. Pemienue 3agay. 22.05.2026
Bcero KoHTposbHbIX [IpakTyeckux
4acoB pabot pabot
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 6 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHEro oo1ero 06pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHsATh aKCHOMBI CTEPEOMETPUU U CICICTBHUS U3 HUX MPH PEIICHUH
' TreOMETPUIECKUX 33124
23 OnepupoBaTh MOHATUSMH: MAPAJUICTBHOCTh W TEPICHIUKYISIPHOCTH
' MPSIMBIX U IIOCKOCTEN
24 KnaccupummpoBaTh B3aMMHOE PacroIOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHSMU: ABYTPAHHBIN YroJ, TPAaHHW JBYIPAaHHOTO YIIIa,
7.5 pedpo IBYrpaHHOTO yrija, TMHEHHBIN yroJl IBYrPaHHOTO YyIJia, TpaayCcHas
Mepa ABYIPaHHOTO yria
- OmnepupoBaTh NMOHATHAMU: MHOIOI'PDAaHHMK, BBIMYKJIbI M HEBBITYKIbII
' MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAaHHUK
-4 Pacnio3HaBaTe OCHOBHBIE BUAbI MHOTOTPAaHHUKOB (MHMpaMuja, HpU3Ma,
' MPSIMOYTOJIHBHBIN MapajuiesienuIie 1, Kyo)
KnaccupunupoBaTb ~ MHOTOIpaHHMKHM, BbIOMpasi  OCHOBaHUS  JUId
-8 K1accupuKanuy  (BBIIYKIbIE WM HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TpPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasesenune/bl)
-9 OmnepupoBaTb HOHATHAMMU: ceKymiast IUIOCKOCT, ceueHue
' MHOT'OI'PaHHHMKOB
210 OOBSACHATH  NPUHLMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIOJIb3YS] METOJ CIIEJIOB
CTpouTh Cce4eHHs MHOTOTPAaHHUKOB METOJOM CJIEJO0B, BBIMOJIHATh
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYD:

BU/J] CBEpXY, COOKY, CHU3Y




7.12

Pemarn 3ala4ui Ha HAXO0XKXACHUC ICOMCTPUYCCKUX BCIWYHH 1O o6pa3uaM
W aJiropyurMam, MNPpUMCHASA HM3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpHU
peIICHUU CTAaHAAPTHBIX MATCMATHUYCCKHUX 3aJa4 Ha  BbIYMCIICHHUC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IJIOCKOCTH, MCIKAY CKPCIIUBAIOIIUMHUCA IIPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WIM aJrOpuUTMaM, IMPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOIbl TpHU
pEIIEHUN CTaHJAPTHBIX MaTEeMaTHYECKUX 3a/lay Ha BBIYHMCICHUE YTJIOB
MEXy CKPEIIUBAIOUIUMUCS TPSIMBIMH, MEXKIY TPSIMON U IJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYT'PAHHBIX YI'JIOB

7.14

Bbraucnare 00bEMBI M IUIOMIAAM  MMOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3Mma, MpamMua) C MPUMEHEHHEM (OPMYJI, BEIUUCIIATH COOTHOIICHUS
MEXy IJIOIIAAMU ITOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOTOI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHS B NPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (pUrypax, NpeACTaBIEHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPeoJiaraloiuX HECKOJbKO IIAaroB pElIeHUsl, €Clu YCIOBUSA

IPUMEHEHHUS 33]IaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiliie NporpaMMHBIE CPEICTBA M AIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI IIPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

7.19

HpI/IBOI[I/ITB MNPpUMCEPbI MATCMATUUCCKUX SaKOHOMepHOCTeﬁ B IIPHUPOJIC U

JKU3HH, paCIIO3HABATH ITPOABJICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

7.20

[IpuMeHsTh MOTy4YeHHbIC 3HAHUS Ha MIPAKTHKE: aHATU3UPOBATh pealibHbIC
CUTyalldd M TMPUMEHSTh HW3YUYEHHBIE TMOHSATHS B IMpOIECcCe IMOMCKa
pelieHus MaTeMaTH4eCKU chopMyIHPOBAHHOM poOIIeMBl,
MOJIETTUPOBATh pealbHbIE CUTYallUd Ha SI3bIKE T€OMETPHUH, HCCIEN0BATh
MOCTPOCHHBIE MOJIEIM C HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUH U
TEopeM, alrnapara ainredpsl, pemaTh NPakTUYECKUe 3a/1aul, CBA3aHHbIE C

HaXO0XKACHUEM I'€COMCTPHICCKUX BCIINYUH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
NpoOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 0opa3oBaHusA
pe3yJbTaTa
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [UJIHHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromue
6.1 HWIMHAPUYIECKON TOBEPXHOCTH, IMJIUHJAP, KOHHYECKAs ITOBEPXHOCTD,
' oOpa3ymoomnue KOHMYECKOHW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamienus (MUJIMHIP, KOHYC, chepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHUS TENl BPALICHHS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U III0CKOCTH
OnepupoBaTh MOHATHSIMM: I[IAPOBOM CErMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CJIOS, IIAPOBOM CEKTOP
66 Boruncnate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH TeN BpalleHHs,
' reOMETPUUYECKUX TeJI C IPUMEHEHHEM (popmyit
OnepupoBaTh MNOHATUSIMH: MHOTOTPaHHHUK, BIIMCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAS B MHOTOTPAHHUK WJTH TEJIO
BpallleHUS
6.8 BblyncnsTe COOTHOIIEHHS MEXKIY IUIOMIAASMH TOBEPXHOCTEH H
' 00BpEMaMHU ITOOOHBIX TENT
6.9 N300paxkats u3yyaemble GUTYpbl OT PYKH M C IPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoinonHATh  (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB TPOCTHIX
6.10 00bEMHBIX (GUTYP: BHJI CBEPXY, COOKY, CHHM3Y; CTPOUTH CCUYCHHS TEI
BpallleHUs
W3Bnekatb, MHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHGOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QHUTypax, MNPEICTaBICHHYIO Ha
yepTekax U pUCyHKax
[IpumensaTh reomerpuueckue (akThl A PEHICHHS CTEPEOMETPUUYECKUX
6.12 3aad, MpErojararoliiX HECKOJbKO IIaroB pPEIICHUs, €CIIU YCIOBHS
MIPUMEHEHHs 33/1aHbI B sIBHOU (hopMme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrmmonaaTs HeﬁCTBHH CJIOKCHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOKCHHUS BCKTOpa Ha YHCJIO, O6’b$ICHSITI:, KaKUMHM CBOMCTBaAaMH OHHU

o0agaroT

6.15

[IpumeHsaTh npaBUiIO Napauieaenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
yrojd MEXKIy BEKTOpPAMM, CKAISIPHOE IIPOM3BEIECHHUE BEKTOPOB,

KOJIJIMHCAPHBIC 1 KOMIIJITAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB U NPOU3BEACHHUE BEKTOpA HAa YMCIO, YroJl
MEXAY BEKTOPaMH, CKAJISIPHOE MPOU3BEICHUE, PAaCKiaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B I[@KapTOBOf/'I CUCTCME KOOpAMUHAT

6.19

Pemrate mpocreiimmne reoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O METOOAa

6.20

Pemrate 3aJa4d Ha JA0Ka3aTCIbCTBO MAaTEMAaTHYCCKUX OTHOIIEHUMN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPUMCHSA U3BECTHBIC METOAbI npu pEeUICHUA CTaHIAAPTHBIX

MaT€MaTU4YCCKUX 3a1a4

6.21

[IpuMeHATs mpocTElIIMe MPOTrpaMMHBIE CPEICTBA M IIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPEOMETPHUICCKUX 3a0a4

6.22

[IpuBoIUTE MpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUpOJIE U

KU3HHU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUA Ha TPAKTUKE: AaHAJIU3UPOBATH
peasibHble CUTyallUd U TPUMEHSATh H3ydEHHbIE TOHSATHUS B IIpoOlecce
MOUCKA pEIIEeHUs MaTeMaTH4YeCKH CQHOPMYIUPOBAHHON MPOOIEMBI,
MOJENTUPOBATh pealbHbIE CUTYyallMd Ha SI3bIKE T€OMETPUU, UCCIIEIOBATh
MIOCTPOCHHBIE MOJICNH C WCIOJB30BAaHUEM T'€OMETPUYECKUX MOHATHI U
TeopeM, armnapara anreOpbl, pemaTh MPaKTUYECKHe 3a7auu, CBSI3aHHBIE C

HaXO0XKJIACHHUEM I'COMCTPUICCKUX BCIININH




INPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMeTpuu. Touka, HpsMas, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHHUM  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacrnosokeHue ~OpsIMBIX B IIPOCTPAHCTBE:  IEpeceKaroluecs,
napajulefibHble M CKpeuiuBaroiuecss mpsamble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajyiebHble MpsiMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSMBIX, MapalieIbHOCTh NPSAMON U IUIOCKOCTHU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM, YroJl MEXIy MpSMbBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: MapajuielibHbIe MIIOCKOCTH, CBOMCTBA MapajlIeIbHbBIX
mwiockocted. [Ipocreiimne nmpocTpaHcTBEHHBbIE (UIYphl Ha IUIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, oCTpOeHne CeUeHnn

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIUIOCKOCTHU: TMCPIHCHIAUKYIIAAPHBIC IMPSAMBIC B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIIPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOI MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrojl MEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JIBYTPaHHBIA YTOJI, JUHEWHBIA YroJ [AByrpaHHoro yriua. llepneHnukynsap wu
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsMOU J0
MJIOCKOCTH, MPOEKIUsS (UTYphl HA MIOCKOCTh. [lepneHAnKyISIpHOCTh MIOCKOCTEH:
NpU3HAK  MEepPHeHAMKYISIPHOCTH  AByX  Iuiockocteil. Teopema o  Tpéx

MePIEeHIUKYIIApax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHHKA, BBIMYKIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrospHas
npu3Ma, T'paHU U OCHOBAHMS IPU3MBI, NpsiMas U HAKJIOHHAsl MpHU3MbI, OOKOBas U
IIOJIHAs MOBEPXHOCTH Npu3Msl. [lapamienenunen, npsiMOyroJIbHbBIN apajuIeIeIUIIe
u ero cpoiictBa. [lupamupa: N-yronbHas nupaMmuza, rpaHd ¥ OCHOBAHUE MUPAMUJIBI,
O0KOBas U IMOJIHAS MOBEPXHOCTh NMHUPAMU[bI, MIPABUIIbHAS M yCeUEHHAs MUPAMUA.

ONEMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHLHLIe MHOT'OIPpaHHUKH: IIOHATUC




IIPaBUJIBHOIO MHOTOTpaHHMKA, NpaBUibHAas NpU3Ma U IpaBWIbHAsg MNUpaMHJA,
NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa U TMPAaBUIbHBIA TeTpasap, KyO. IIpeacraBienue
O IpaBWIbHBIX MHOIOTpPaHHMKAX: OKTadJp, AoAeKa’ap M uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpaHCTBEC: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, Hp?[MOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMUAaAxX, HapaJuICICIIUIICAax, IMPaBUIbHBIX

MHOT'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPSAMOW TPU3MBIL, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomaas 60koBoM
IIOBEPXHOCTH M IIOBEPXHOCTH MPABUIBHOM NMPAMHUABI, TeOopemMa O IUIOAIu

yceu€HHo# nupamupl. [lorstre 06 00bpéme. O0BEM mUpaMuIpl, IPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOLIECHUS MEKY IIOLIAASIMU TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroliie HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKONH NOBepXHOCTU. LlMmuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTH,

o0Opasyromas 1 0Ch, TUIONIaAb OOKOBOW W MOJIHON TTOBEPXHOCTH

6.2

Konunueckast noBepXxHOCTh, 00pa3yrolirie KOHMYECKOH MOBEPXHOCTH, OCh U BEpLINHA
KOHHUYecKkoi moBepxHocTu. KoHyc: ocHOBaHMe W BeplinHa, oOpa3yomias U OcCb,
ionaab OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opasylolue u

BBICOTA, OCHOBAHHA U OoKOBas IMOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIOHIaAb MOBEPXHOCTU cdepbl. Banmuoe

PaCIIOJIOKCHHUEC C(l)epbl Hn TIJIOCKOCTH, KaCaTCliIbHas IIJIOCKOCTh K C(bepe, Iomaab

cdepsl

6.4

N306pakenue Ten BpalleHHsl Ha MII0CKOCTH. Pa3BépTka HunmHIpa 1 KOHyca

6.5

KOM6I/IHaHI/II/I TCJI Bpall€CHUS KW MHOI'OI'PAaHHHKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCaHHAasA B MHOI'OTPpaHHUK, HJIM TCJIO BPAIllCHUA

6.6

[Tonsitue 060 o06béMe. OcHOBHBIE cBOlicTBa 00BbEMOB Ten. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHIpA,

koHyca. O0BEM 1apa u miomaab chepsl




[TogoGHble Tema B mpocTpaHcTBE. COOTHOIICHUS  MEXKIY  IUIOMIAIIMU

of MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJ
6.8 Ceuenust nunuHApa (MapajuleIbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHyca
' (mapanyenbHOE OCHOBAHUIO U IPOXOASILEE Yepe3 BEPILINHY), CEUEHHUS LIapa
Bexrop Ha mnockocty U B mnpoctpaHcTBe. Cl0KEHHE U BBIUMTAHUE BEKTOPOB.
6.9 YMHO)KeHHEe BEeKTOpa Ha uucio. Pa3nokeHne BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. [IpaBmio  nmapasmenenunena. PemeHume 3amad,  CBA3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUII JCHCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopaumHaTel BeKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YTrosa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brrancienue YIJI0B MCXKAY MPAMBIMHA U ITJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPH PELIEHUH F€OMETPUYECKUX 3aa4




MPOBEPSIEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NMpoBePSIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh WU OINEPUPOBATH TMOHATHSAMU: OIpENEIeHUE,
aKcHoMa, TeopeMa, CIIJCTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYTHPOBATH
oOpaTHO€ U MPOTHUBOIIOJIOKHOE YTBEPKAECHUE, MPUBOJAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIBb30BATh MCTOM MaTeMaTHYEeCKOU WHAYKIHH,
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXACHUA nopu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUJIIBHOCTDH paccyncz(eHI/Iﬁ; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXECTBO, IMOAMHOXCECTBO, OIICpallMi Hal
MHOX>XXECTBaAMHU, YMCHHC HUCITIOJIB30BATh TeOpeTHKO-MHO)KeCTBeHHBIﬁ
anmapar Jyisi OTIMCaHUs PEATbHBIX TPOIIECCOB M SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3aJ1aBaTh M OINUCHIBaTh Trpadbl pa3IUYHBIMU

crioco0aMu; UCTIOIB30BaTh rpadbl IPU PEIICHUH 3a1a4

VYmenune OIICpHUPOBATH TNOHATHAMU: HATypaJIbHOEC YHCJIO, LEJI0C YHUCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHDb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panroHaJIbHbBIM IIOKa3aTcJICM, CTCIICHDb C HeﬁCTBHTeHBHBIM
II0Ka3aTciICM, J'IOl"apI/I(bM quciia, CHUHYC, KOCHHYC n TaHI'CHC
IPOU3BOJIBHOI'O 4YHCJIa, OCTATOK II0 MOAYJIIO, palMOHAJIbHOC YHCIIO,
UppanuoHaJIbHOC YqHucClio, MHOXCCTBa HaTypaJbHbIX, O CIbIX,
paluOHAJIbHBIX, I[CﬁCTBHTCJ'IBHBIX YUCCII, YMCHHC  HCIIOJIb30BATbH
NpU3HAKHU ACJIUMOCTH, HanuMEHbBIINN O6H.[I/II71 ACIIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPHUTM EBknmnga I[Ipyu pCUHICHHUU 3a1a4; 3HAKOMCTBO C
Pa3JIMIHbIMHA IIO3UMIIMOHHBIMHU CHUCTCMaMH CUMCIICHUA, YMCHUC
BBIIIOJIHATh BBIYMCIICHUE 3HAUCHHH H Hp606p830BaHI/I$I BBIpa)KCHI/II‘/'I (¢]0)
CTCIICHAMHU H JIOFapI/I(bMaMI/I, HpCO6p830BaHI/I$I ,Z[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IOHATHAMH: ITOCICAOBATCIBHOCTD,




apupmeTnyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OeckOHeYyHO YyObIBalomIasi TeOMETpUYecKass Mporpeccus; yMEHHue
3a/1aBaTh MOCJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopmMynn; yMEHHE OINEpHpPOBaTH MOHATHSAMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOAYJb U apI'yMEHT KOMIUIEKCHOTO
gyrcna, (opmMa 3amMcH  KOMIUIEKCHBIX 4Mcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anredpanyeckas); yYMETb HPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAaMH, HPUBOJUTH
MpUMEPbl  WCIIOJIb30BAHUS ~ KOMIUIEKCHBIX  YHUCENl;  OIEepUpOBATH
MOHATUAMM: Matpuna 2x2 u  3x3, onpeaenuTeslb  MaTpPHULIb,

FGOMeTpI/I‘-IeCKI/II\/JI CMBICJI OIIPECACTIUTCIIA

YMeHue onepupoBaTh MOHATUSMU: PALUOHAIbHBIE, WPPALUOHAIIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(MUUECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbl, YMEHHE OIIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUIl M HEPaBEHCTB, PaBHOCHIIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pelaTh YpaBHEHUS,
HEpPaBEHCTBA U CHCTEMbI C TIOMOINBIO PA3IUYHBIX NPUEMOB; pelIaTh
YpaBHEHHUS, HEpPAaBEHCTBA W CHCTEMbl C IapaMeTpoOM; IPUMEHSATh
YpaBHEHUs, HEPABEHCTBA, UX CHCTEMBI JJIsl PEUICHUS MATEMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTell HayKH U pealibHOM KU3HU

YMeHne onepupoBaTh MNOHATHSAMH: (QYHKIUS, YETHOCTH (QYHKIIHH,
MEPUOJNIHOCTh (YHKIIUH, OTPAaHHUYECHHOCTh (YHKIIUH, MOHOTOHHOCTH
dbyHKIIMH, SKCTpeMyM (YHKIIUHA, HAaHOOJbIIIEEe U HAUMEHbIIIEEe 3HAYCHUS
(yHKIIMM HA POMEXKYTKE, HEMpephIBHAS (DYHKIINS, aCHMIITOTHI Tpaduka
GyHKIIMYU, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIIUU, TEOMETPUICCKUN U
¢u3nveckuii CMBICT TPOM3BOJTHOW, MEPBOOOpa3Hasi, ONpPeneIEHHBIN
WHTETpajl; YMCHHE HaXOJIUTh AaCUMITOTHI Tpaduka (QyHKIMH, yMEHUE
BBIYUCIIATh  TPOM3BOJHBIE CYMMBI, TIPOM3BEICHHS, YacTHOTO U
KOMMO3HUIUU (YHKIUH, HAXOIUTh YpAaBHEHHE KacaTeJbHOH K TpaduKy
(GYHKIMHM; yMEHHE HaXOIUTh MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE UCIOJb30BaTh MPOU3BOJHYIO JUIS HCCICHOBAHUS (DYHKITH,
HAXOJUTh HAWOOJIBIINE W HAMMEHBIINE 3HA4YCHUS (YHKIUH; CTPOMTH
rpad)MKd MHOTOUWICHOB C HCIOJBH30BAHUEM amrapara MaTeMaTHYECKOTO
aHallM3a; MPUMEHSATh TMPOU3BOAHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B IPUKIAJAHBIX, B TOM YHCJIC COLHAJIbHO-3KOHOMHUYCCKUX U




(bu3nuecKux 3a7a4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTErpana; IPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

MOMOIIBIO TU(PepeHIINATBHBIX YPABHEHU N

YMeHue omepupoBaTh TOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAas
GbyHKuus, KOMHo3unusl (yHKUWH, JUHEeHHas (yHKOHS, KBaapaTHIHAS
byHKIMS, panroHaIbHast byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYEeCKHe  (PyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTeabHass M Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTH TpadUKH H3YyYCHHBIX (YHKUWH, BBIIOJIHITH MPeoOpa3oBaHMUs
rpaduKoB (HYHKINH, UCTIONB30BaTh TPAPUKH IS U3yUSHHS TPOLIECCOB U
3aBHCHMOCTEH, TIPU pEIIeHUH 33a1ad U3 JPYruX Y4eOHBIX MPEIMETOB H
3aa4d U3 peasibHOW JKMU3HHU; BBIPAXATh (POPMYIaMy 3aBUCHMOCTH MEXITY
BEJIMYMHAMHM;, UCIIOIB30BaTh CBOHCTBAa W Tpadukm GyHKOUH a7
peleHusl ypaBHEHH, HEPAaBEHCTB U 3a/1a4 C IMapamMeTpaMu; N300pakaTh
Ha KOOpPJIMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWH YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemaTh TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCJIE Ha
MIPOLIEHTHI, JOJU U YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBbI IO YCIIOBHUIO 33/1ayH, HCCIEAO0BATh IOJyYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB;, yMEHHE MOJAEITUPOBATH
peayibHbIE CUTYaIlMM Ha $3bIKE MAaTEeMaTHKH; COCTaBISITh BBIPAXKEHUS,
ypaBHEHHUS, HEPaBEHCTBA M MX CHUCTEMBbl [0 YCIOBUIO 3aJayH,
HCCIIeI0BaTh TIOCTPOEHHBIE MOJENNW C HCIOJIb30BAaHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHEe apupMeTHYecKoe, MeuaHa,
HauOoJiplllee W HauMEHblIee 3HA4YeHUus, pasMmax, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHME H3BJEKaTh,
UHTEpIpPETUpOBaTh HMH(MOPMAIMIO, MPEACTaBICHHYI0 B TalOnMuax, Ha
IUarpaMmmax, rpagukax, OTpa)xarollyto CBOICTBA pealbHbIX IPOIECCOB U
SIBJICHUI; MPEICTAaBIATh HH(OPMALMIO C IOMOIIBIO TAOIHUI U TUarpaMmM;
HCCIIEI0BaTh CTATHUCTUYECKHE JIaHHBIE, B TOM YHUCIIE C NPUMEHEHHEM
rpadUuecKuX METOJOB U  JJEKTPOHHBIX CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAECHUS C IOMOULIbIO JUarpamMm

pacccuBanua 1 JIMHEHHOM perpeccun




YMeHue OoInepupoBaTh IOHATHUSAMHU: CIIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4aHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TI'paUuecKuX METOJIOB; IPUMEHSTH
(GopMyNBI CIIO)KEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOITHOMN
BEpOSATHOCTH, (popmyny bepHyiiu, komOuHaTOpHBIE (aKThl U HOPMYIIHL;
OLICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUI; YMEHHE OIEpUPOBATh
MOHATUAMM: CIydailHasi BEJWYMHA, PACIPEAEICHUE BEPOSITHOCTEM,
MaTeMaTH4YECKOe OKHMJIaHUE, JIUCIEPCHUs U CTaHJApTHOE OTKIOHEHHE
CllydallHOM BENWYMHbBI, (QYHKIMM pacnpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, II0KA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeaeiaceHuil ams
pelleHus 3ajad; 3HAaKOMCTBO C MOHATHUAMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUYHBIX MCCIEIOBAHUMN; YMEHHE IPUBOJAUTH MPUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE OIEpUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAHOBKA,
YUCJIO COYETAHMM, YHCIIO TEPEeCTaHOBOK; OmHOM HbIOTOHA; yMeHuHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS JUIsl pELLICHHs 3a1a4;
OIICHUBATh BEPOSITHOCTH peasbHbIX COOBITHI; COCTaBJIISITh

BEPOSATHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MTOJyYE€HHBIN PE3YIIBTAT

YMeHue onepupoBaTh TMOHATUSMU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeJWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJl, TPEXTPAHHBIA YTOJ, CKpPEUIMBAIOUIUECS TMpsSMBbIE,
MapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroiu
MEXAY NPSIMBIMHU, YTOJd MEXKIY HpSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IJIOCKOCTSIMHU, PACCTOSIHHE OT TOYKU JIO IJIOCKOCTH, PACCTOSIHUE MEXKITY
MPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMU; YMEHUE UCIOJIB30BaTh MPU
pelIeHny 3a/1a4 u3ydeHHble (aKThl U TEOPEMbI IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTeMaTH4YeCKUEe MOJETH C TOMOIIbI0 TE€OMETPHUUECKUX TOHATUH H

BCJIIMYHMH, pCIIAaTh CBA3AaHHBIC C HUMHU MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMHU: IJIOMAAL (GUTYphl, 00bEM (UTYpHI,
MHOTOI'PAaHHUK, NMPaBUJIbHBIH MHOTOTPAaHHUK, CEYCHHE MHOIOI'paHHHKA,
KyO, mapajulenenures, Npu3Ma, NuUpamuaa, (Gurypa M IMOBEPXHOCTb
BpallleHMs], LUUIMHJIP, KOHYC, Iap, cdepa, IUoOmaab cdepsl, IIOLIalb
MOBEPXHOCTH NHUPAMHJIbl, NPU3MbI, KOHYCa, LWIHHApA, 00BEM Kyoda,

OpsAMOYI'OJIbHOTO IapaJurCiienuic/ia, MnmupamMuabl, IIPU3MBI, LHUIWHIApPA,




KOHYCa, Il1apa, pa3BEPTKa IMOBEPXHOCTH, CEUCHUs KOHYCa W LWIMHAPA,
MapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYCHUE 11apa, ILIOCKOCTD,
Kacatomasicss cepsl, IMIUHIPA, KOHYCa; YMEHHE CTPOHUTH CeueHHe
MHOTOT'paHHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U MTOBEPXHOCTH
BpALICHUs, UX CEUYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOSTEIHHO
(bopMyHpOBaTh ONpeNeIeHUs] H3Yy9aeMbIX (PUTYpP, BBIIABUTATh TUIIOTE3BI
O CBOHCTBaxX W MPHU3HAKAX T€OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIN
OTpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp 1o
pa3IUYHbIM IIPU3HAKaM, BBIINOJHATH HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOCHUS
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YMeHHne omepupoBaTh TOHATHUSMH: JIBIKCGHHE B IIPOCTPAHCTBE,
napajuieIbHBIA ePEeHOC, CUMMETPHsI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MIOBOPOT, IMpeoOpa3oBaHue M0A00Us, M0J00HBIE (QUIYpbl; YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIH30BATh TEOMETPUYECKHE OTHOIICHHS
IpU PELICHUU 337a4; HAaXOAWUTh T€OMETPUUYECKHE BEIMYHMHBI (AJIUHA,
yroji, IUIoIaas, OObEM) MpH pElIeHUWH 3aJad U3 JAPYruX Yy4eOHbIX
MPEIMETOB M U3 PEaJbHOMN JKU3HU; YMEHHE BBIUYUCISTH T€OMETPUICCKHE
BEJIMYWHBI (UTMHA, YTOJ, IUIONIaab, OOBEM, IUIONIAIh TOBEPXHOCTH),
UCIOJb3ysl M3y4EHHBbIE (OPMYJIBl U METOJbl, B TOM YHUCIE: IUIOLIA[b
MOBEPXHOCTU MUPAMUJIbl, IPU3MbI, KOHYCA, [UIMHApPA, IJI0Iaab chepsl;
00bEM Ky0a, MPSIMOYrOJIBHOIO MapajuleNienuIiesa, TUpaMHIbl, MPU3MBI,
LWINHAPA, KOHYCa, INapa; YMEHHWE HaxOJUTb OTHOUIEHHE OOBEMOB

MOA0OHBIX HUTYP

12

VYmenne OIICPHUPOBATH NIOHATUAMU: IPAMOYI'OJIbHAA CUCTEMaA KOOPAHWHAT,
BCKTOP, KOOpPAHWHATBI TOYKH, KOOPAWMHATBI BCKTOPA, CyMMa BCKTOPOB,
IPpOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHHC BCKTOpPa IIO 6a3Hcy,
CKAJIIPHOC IIPOU3BCACHHUC, BCKTOPHOC IIPOU3BCACHUC, YIoJ MCKIAY
BCKTOpPAaMH; YMCHUC HCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHBII‘/'I MECTO
Il pCHICHUSA TCEOMCTPUYUCCKHUX 3aJa4 W 3a4a4d JpYrux y‘{e6HLIX

npeaAMETOB
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YMmenue BLI6I/IpaTB NOAXOOAIINNA METOJ A peuicHud 3aJadu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUH MPUPOJHBIX U
O6IJ.I€CTB€HHLIX nmpoueccoB Hu ﬂBHCHHﬁ; YMCHHUEC  pacCliO3HAaBATb

NpOsABJIICHUC 3aKOHOB MATCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOJAUTH




OpUMEPbl  MATCMATHUYCCKUX

MAaTeMaTU4EeCKOU HAyKH

OTKPBITUM  POCCUHCKOU

u

MHUPOBOM




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanenble u nensie uyncna. [Ipu3Haky qenuMoCTy HEbIX YUCE
12 Panmonanenapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' OECKOHEUYHBIC MTEPHOIMICCKHE JPOOH
13 ApupmeTnuecknii KOpeHb HaTypalbHOU cremeHu. JleiicTBus ¢ apudmMeTnyeckuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens ¢ 1ienbiM nokaszareneM. CTeneHb ¢ palnoHalbHbIM MokazareieMm. CBoiicTBa
' CTCTICHH
L5 CuHyC, KOCHHYC W TaHI'€HC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIE JOTapUPMBbI
JlelictButenbHple  uynciaa. ApudMeTHYECKHE OTepaluu C JIeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BRIYUCIICHUS, paBUiIa OKPYIJIEHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoGpa3oBanuie BbIpaskeHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [ensie 1 1poOHO-paIIMOHATILHBIE YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Ienpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [TokazarenbHbie U JorapuMUIECKIEe HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucremMbl U1 COBOKYIMHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHULIbI




OyHKIMH U TpaduKh

@Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynxmum. BzaumHO oOpaTHBIE

31 ¢ynkuuu. Yérneie u HeuéTHble GyHkuuu. Ilepuoanueckue GpyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKImm.
3.9 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  |IpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIHWH.
' MakcuMymMbl MU MHHUMYMBI (GyHKUuu. Haubousbliee W HavMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (QyHKUOMS C HATypaJbHBIM W IIeNbIM TOKa3ateneM. EE€ cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmudeckas GyHKINUN, X CBOWCTBA U TPaPUKH
36 Touku paspbiBa. Acumnrorsl rpadukoB ¢yHkumil. CBoiicTBa  (DyHKIMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 Apudmerrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyina CII0KHBIX TPOIIEHTOB
4 Hauana maTemaTtuyeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpumeHeHre mNPOU3BOAHONW K HCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMmbl. HaxoskneHne HanOoJbIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIUU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Murterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 Kom6unaropuka
7 I'eomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B IMTPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n NOBEpXHOCTH BpalllCHUS




7.5

KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.

AKI_[I/IOHepHOG O6I_HCCTBO «M3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
I'eometpus, 10 -11 knaccwl/ Atanacsn JI.C., byry3zos B.®., Kagomies C.b. u

apyrue, AkuuonepHoe oouectBo «M3narenscTBo «IIpocBemmenue»

HHUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET
bu6mmoteka LIOK https://m.edsoo.ru/863efa24

Poccwuiickas snextponHas mkoja https://resh.edu.ru/



