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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OO0pa30BaHUIO, M TPaJAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
I[EJTIOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO W I0O3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0yYarommXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOIO
pa3BuTUs oOydaronuxcsi, GopMuUpoBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCHUUIUIMH. Pa3BuTue y oOydaromuxcs
IPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPAKECHHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUW M TPOLECCOB PEATBHOrO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [UIsl aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYyEMOEe MpPU H3YYEHHH OO0YyYaroIIMMHCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs T'e€OMETPUYECKUX 3aJad, YMEHHE BBIJBUTaTh U OINpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3NKu.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX AesTeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHMalbHOro ObITHs, (opma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHIHOTO MO3HAHUS U AKTHUBHOIO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI Y4E€OHOM M TPYIOBON NE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATEHO BAKHBIX KA4eCTB, MOITOMY aKTyajbhbHa
3amaya (opmMupoBaHHS y OOYYArONIMXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a3zoBOM
ypOBHE 0OyueHus — 00ImeoOpa3oBaTelbHOE W OOIMIEKYJIBTYpHOE pPa3BUTHE
oOyJarommxcss  4epe3  O0OCCIedYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
cnenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HUCTIOIB30BAHIEM T'€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HA4YCHA IS
OOyYarOIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOMTH OOIIME MAaTEMaTHYECKUE YMEHHS, CBSI3aAHHbBIC
co crenuPuKoO TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO Oolee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOGECCUOHATBHON e TETHHOCTH.

JlocTikeHne 1emu  OCBOCHMSI MPOTpaMMbl  OOECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpHOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

 popMUpOBaHUE TIPEACTABJICHHS O TEOMETPUH KaK 4YaCTH MUPOBOU KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BRXHEUITUX MAaTEMATHYECCKHUX MOJCISX, TMO3BOJISIONINX OMHMCHIBATH U
U3ydaTh pa3HbIC SBJICHUS OKPY)KAIOIIETO MUPAa;

« popMUpOBaHUE YMEHUS PACIO3HABATh HA YEPTEKaX, MOJCIISIX U B peallbHOM
MUpPE MHOTOTPAaHHUKH U TeJa BPAIICHHUSI,;

e OBJIQJICHUE METOJIaMU PEIICHUS 3aJlad Ha IMOCTPOSHUS Ha HM300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIIEHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIECHUSI OCHOBHBIX THIOB 3a/1a4; (OpMUpOBaAHUE
YMEHUS TPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYKICHUS B XOJE
pelIeHusl CTepEeOMETPUYECKMX 3aJad M 3aJa4y € MPaKTUYECKUM
CoZlepKaHUEM;

e Pa3BUTHE MHTEJUIEKTyaJIbHBIX U TBOPUECKUX CIHOCOOHOCTEH 00ydaromumxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIILJICHUS;



o popmMupoBaHuEe (QPYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHONW T'€OMETpPHUU:
YMEHUE PaCIO3HABATh MPOSBICHUS I'€OMETPUUYECKUX MOHSITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B pEabHBIX KU3HEHHBIX CUTYalUAX U IPH U3YYECHUU
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
T€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus — NPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCcsl B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7a4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. Co3nanue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJISIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHNUS.

OcHoBHbIE cozeprkaresibHble TuHUN Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U TIJIOCKOCTH B IPOCTPAHCTBEY, « Teya BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpesensercs He TOJbKO [0 COJAEPKATENbHBIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpEHEro 0011ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM oOydeHwUs,
CTPYKTYPHUPOBAHO TakuM o00pa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIIKCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH O0Yy4yaloUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi IpOYHble MHO>KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpumn orBoAuTCs 2 yaca B Henento B 10 knacce u 1 4ac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TOCTPOCHUHM CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[APAJUICIIBHOCTD TPEX MPAMBIX; MAPAIUICIBbHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapauiesenumne]; ToOCTPOCHUE CEUCHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHbIE W TEPINECHAUKYISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopema O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY INMPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMEepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronbHas
Npu3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSIMOYTOJIbHBIN
napajieJienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI;, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUJIbI; IPABUIIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS MHPAMUJA; NPABWIbHAs TPEYrojbHAs NUPAMHUIA W MPABUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Breruncienre dJ1€MEHTOB MHOTOTPAHHHKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTIOBEPXHOCTB, obOpazyronue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UIWJIWHJIPUYECKOM TMOBEpXHOCTU. L[lumuHap: oCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MOBepXHOCTU. KOHyC: OCHOBaHUME U BEpIlMHA, 00pa3yrolas
U OCb, TIUIOMaJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 00 06BEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00bEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM m1apa u miomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaznoskeHure BeKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKalsipHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUW B JPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAS ICTETHKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEpecax 30pOBOTO M 6€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03/J0POBUTEIBHOU
JEATEIbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymelr mpodeccnrt W Ppeannu3oBBIBATH COOCTBEHHBIC KWU3HCHHBIC TUIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKONW KYJIbTYpHI, TMOHUMAHUEM BIUSHUS
COIMAJTBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWM I PEIIeHUS 3aaad B
o0NacTh OKpyXKawImleld cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOLIEH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ATaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [WBUIN3AINW;, OBJAJACHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIIECTBIIATH IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OCUCMBUAMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue qeicTBus:

* BBISIBJISITh U XapPaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OMpeeCHUST  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHWsS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh,  (OPMYIHPOBATH H  TPEOOPa30OBBIBATH  CYKICHHS:
yTBEpAUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBISIBJISITh ~ MaT€MaTU4YECKHE€  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTtuBopeurss B (akTax, JTAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,



npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BEIOMpATh CIOCOO pelieHus y4eOHoM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pelUIeHUs, BBHIOMpaTh Hauboiee MOAXOMAIIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiCTBHS:

e ICTIOJL30BAaTh BOMPOCHI KaK HCCIIEIOBATEIbCKAN HHCTPYMEHT IO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

¢ IPOBOINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHS,
mpoliiecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOIIECCaMU;

e CAMOCTOSITEIBLHO (HOPMYJIHPOBATH 0OOOIIEHUSI U BBIBOJIBI O pe3yJIbTaTaMm
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanmeii:

e BBISIBJISITH ACPUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAMUMBIX JUIsl OTBETa Ha
BOIPOC U JJISI pEIICHUS 3a/1a4H;

e BEIOWpaTh WH()OPMAITUIO U3 UICTOYHHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HMHPOPMAIUIO PA3TUIHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBaTh MHPOPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

copMUpO8aAHHOCIMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, aBaTh MOSICHCHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PEe3yIbTarT;

*B X0J/I¢ OOCYXJICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIEMBI, perIacMou 3a/1a4uu, BEICKa3bIBaTh UJCH, HAIICIICHHBIC Ha TIOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXKICHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHAliora, OOHAPYKMBATh Pa3IM4Me W CXOJCTBO IO3UIIUN; B
KOppEKTHOH popme PopMyTHpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS,

e IPEJICTABIISATH PE3YJIbTAThl PEIICHUS 33]1a4M, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSATEIBHO BBIOMpAaTh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a/1a4 MPe3CHTAIMN 1 OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U MCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYaTbHOM
paboOTHI TIpU pEIICHWM YYeOHBIX 3a7ad; MPUHUMATH IIEJIb COBMECTHOM
NEATeTbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacupenensaTh BHABI pabOT, JOTOBApUBATHCA, OOCYXKIaTh IPOIeCC U
pe3yabTaT padoThl; 00001aTh MHEHHS HECKOIBKHX JIFOJICH;

e YJaCTBOBATh B TPYNMOBBIX (popmax paboThl (0OCYyX)aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

3) VHueepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusaiom
Gdopmuposarue cMbICI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

e COCTABJISITH IJIaH, aJITOPUTM PEILIEHUS 3a7a4u, BRIOUPATh CIOCOO PEIIeHUs ¢
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEJIBHOM  peQuieKCMM KaK  OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJaJIeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIECKOM 3a/1a4u;

e IPEABUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PELICHUU 3a1a4H,
BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
JAHHBIX, HAWJAEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEM;



e OLICHUBATh COOTBETCTBHUE pe3yibTaTa LEJIH W YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHAMU: NAPATUICTBHOCTD U MEPICHINKYISPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBaTh B3auMHOE pacloONOKEHHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mMepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TMOHSATHSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKIIbIHI
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBIMYKIIBIE W HEBBINYKIbIE MHOTOTPAaHHHWKH, IPaBUJIbHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH PHUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CJICIOB.

CTpouTh CEYCHHS MHOTOTPAHHHKOB METOJIOM  CIICIOB, BBIMOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
arOpUTMaM, TPHUMEHSS W3BECTHbIE AaHAJUTUYECKHE METOJbl MpPHU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMuja) ¢ TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOILICHHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOTI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHMOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKkThl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOUM (hopMme.

[IppuMeHATP  MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: AaHAJIU3UPOBATh PEAbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATHI M TEOPEM, arnmnapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OO0pa3yrolue
HWIMHAPUYECKONM  MOBEPXHOCTH;  IWIMHAP;  KOHUYECKass  MOBEPXHOCTD,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u map).

OOBIICHATH CIOCOOBI MOTYYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATUSIMH: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYII.

OnepupoBaTh MNOHATUSAMHM: MHOTOTPAaHHUK, BIHUCAaHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

Bb4ucnsTe COOTHOLIECHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaemple (QUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00J1J1aI0T.

[IpuMeHSTh NpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJararoluX HECKOJIBKO IIArOB PEIIEHUs, €CJIN YCIOBHUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

PemaTte npocreimme reoMeTpU4YeCcKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOIICHUW U
HaxX0XXJICHUE FeOMETPUYECKUX BEJIUYMH 10 00pa3liaM WU ajilrOpUTMaM, MPUMEHSI S
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTHE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMEHATh MOJMyYEHHbIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATH PpPEAJIbHbBIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI M TEOpPEM, anmapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUYECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
1 BBenenue B crepeoMeTpurio 10 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
) [IpsiMble 1 IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnmnoreka [HOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IeprieHAMKYAAPHOCTD NPAMBIX U 12 bubmuorexa [IOK
TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
4 VYTriael MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1 Bubmaorexa ITOK
https://m.edsoo.ru/1¢209e37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
N but6mmoreka [IOK
6 O6bé ororpa 0 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa OK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/ P KourpoJubnbie | IIpakTuyeckue (ubp )
NPOrpamMmbl Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tena Bpamenus 12 bubmmorexa [TOK
https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 1
O6bEMEI TE > https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
3 B 10 1
€KTOPBI U KOOPJIUHATHI B TPOCTPAHCTBE hitps-//m.edsoo.ru/1c209¢37
4 [ToBTOpeHue, 0600mEeHNE, 7 | bubmuoreka [JOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka KourpoJusbnbie | IIpakTHyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
OCHOBHbIE IOHATHSI CTEPEOMETPUU:
TOUKa, MpsMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuna
oBDaKE A DHCVHKA | bubmuorexa [JOK
u KCHHS Ha PUCYHKAX:
P prCyH . https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTHA: nepecekaromuecs
0CKOC epeceKaroImec a 1 bubamorexa LOK
IJIOCKOCTH, 11 KaloIIHecs mpsMast
- 11ep P https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTb
[TonsaTus: nepecekaromuecs
0CKOC epeceKaromec a 1 bubmmorexa LOK
IJIOCKOCTH, 11 Kalomrecs mpsmMast
- 11ep P https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha | bu6muoreka [JOK
pHYCYHKaX, Ha IPOECKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
HauanbHble cBefieHus 0 KyOe u
NUpaMHJIE, UX PA3BEPTKU U MOJETHU 1 bubmmorexa LIOK
PaMIe, 1x passep ' https://m.edsoo.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
HauanbHble cBefieHus 0 KyOe u 1 bubmuoteka [JOK




ApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

Ilonsatue 06 akCHOMATUYECKOM

but6mmoreka [IOK
7 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TousiTHe 00 aKCHOMATHYECKOM
8 IIOCTPOCHUH CTEPEOMETPUU: AKCHOMBI bubmorexa [IOK
P pOOMEIpHH. https:/m.edso0.ru/239c8cb4
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX
[TousiTHE 00 aKCHOMATHYECKOM
bubnunoreka LIOK
9 MOCTPOEHUU CTEPEOMETPUM: AKCUOMBI
https://m.eds00.ru/65c6b106
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX
[TousiTHE 00 aKCHOMATHYECKOM
10 IIOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
p p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
1 IIPOCTPAHCTBE: NepeceKarouecs, bubmuoreka [JOK
napajijIeJIbHbIE U CKPEIUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamienpsHOCTh IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajijielibHbIE IIPSIMBIE B bubmorexa [IOK
P P . https:/m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh IPSIMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bubmuoreka [JOK
[TapaienbHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTriel ¢ cOHanpaBJIEHHBIMU bubnunorexa LIOK




CTOpOHaMH https://m.edso0.ru/9f4071b9
15 VYron Mexay nNpsMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanmienbHOCTb MJIOCKOCTEH: Bu6mumoteka [JOK
napajuieyIbHbIE IIITOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napamienabHbIX MIIOCKOCTEN brbmmorexa LIOK
P https://m.edsoo.n/e504d656
[Ipocreiimme npocTpaHCTBEHHBIE
19 (GUrypsl Ha IIOCKOCTHU: TETPAd bubmorexa LOK
yp - TETpadIp, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
bubmnoreka IIOK
20 I1 i
OCTPOCHHE CEACHIH https://m_edsoo.ru/1d434d0f
but6mmoreka [IOK
21 I1 i
OCTPOCHHE CCHCHHH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "[Ipsimble M TUIOCKOCTH B bu6muoreka [JOK
npocrpancTse. [apamiensHOCT https://m.edsoo.ru/9a0a9%56
MPSIMBIX U MJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HJI(l)jCKOCTI/I'}II'Ie 1:)HeH MK IJDM HbIE bubmorexa [TOK
- MEPTCHAMKY AP https://m.edsoo.ru/b19f6asd
MIPSIMBIE B TIPOCTPAHCTBE
24 [IpsiMble mapaienbHele U bu6muoreka [JOK
NEPIEHINKYIIIPHBIE K IIIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [IpsimMble mapaenbHble U bubmuoreka [IOK

NEPpUNCHAUKYIIIPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/ba545966




[Ipu3Hak nepneHauKyJIApHOCTH

but6mmoreka [IOK

26
IPSIMOM U INIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak neprneHIuKyJISIPHOCTH bu6muoreka [IOK
MPSAMON U TIIOCKOCTH https://m.edsoo0.ru/79165d15
73 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYIISIPHOMN MIJIOCKOCTH https://m.eds00.ru/635¢5087
79 Teopema o npsmoit Bu6mumoteka [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuoreka [IOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE:
31 anCTOFIHI/IeyOT 1;)0111(1/1 0 TUIOCKOCTH bubmmorexa [IOK
P ? ’ https://m.edsoo.ru/33¢c477d3
paccTostHue OT MPSMOM JI0 IIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
32 a(i)TOHHI/IeyOT ?quI/I 0 IUIOCKOCTH bubmmorexa [TOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSAMOU JI0 TIIOCKOCTH
[lepneHauKynsip U HAKIOHHBIE:
33 a(?CTOHHI/IGYOT liquH 0 TTIOCKOCTH bubmorexa HOK
P f[ ’ https://m.edsoo.ru/a5Sb7b8e3
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
34 a(i)TOHHI/IGYOT liquH 0 IUIOCKOCTH Bubnrorexa [IOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT NMPSAMOM JI0 MIIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnuotexa [JOK
MPAMOU U TIIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByTpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JIIBYTPAHHOIO yIJja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ bubnuoteka [JOK




JBYTPAHHOI'O yIJia

https://m.edsoo.ru/c7c777ed

[leprieHAMKYASAPHOCTD IIOCKOCTEH:

but6mmoreka [IOK

38 OpU3HAK NEPIECHANKYIIPHOCTH B
P up FHRYIUP ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
IlepneHIUKYISIPHOCTE IIOCKOCTEN:
39 i} §3Ha1< neynei UKYIISIPHOCTH 1B buGnuorexa [IOK
P up FHRYIUP ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
IlepneHIUKYIIPHOCTD MJIOCKOCTEH:
40 o II;SHaK neynefl UKYIISIPHOCTH 1B buGnuorexa [IOK
P up AHIYIEP ABYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 Teopema o0 TpEX NEPHEHIUKYIIIPAX buGnuorexa [IOK
p p p JHKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX NEPHEHIUKYIIIPAX Bubmiorexa OK
p p p JHKYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MmepreHANKYIIpax bubmorexa HOK
p PEX HCPHCHIMKYID hitps://m.eds00.ru/9f246736
KonTponbHas padoTa no temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [JOK
mockocTeil" u "YTibel MeX1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOTpaHHNKA, OCHOBHBIE
3JI€MEHTHI MHOTOTPaHHUKA,
45 BBINYKJIBIE U HEBBLINYKIILIE bubmorexa LIOK
- o https:/m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OTpaHHUKa
[Ipu3ma: n-yroipHas mpru3Ma; TpaHd U
P o P P bubmuoreka [JOK
46 OCHOBAHMS TIPU3MBI; TIpsiMasi 1

HaKJIOHHAsA NMMPHU3MBbI; OokoBas u

https://m.edsoo.ru/b4ad63ad




IIOJIHAs TIOBEPXHOCTD IIPU3MBI

[Tapannenenumnen, NpaMOyTroJIbHBIN

bubnunoreka LIOK

47 .
napaJuIeJIeNUIIe] U ero CBOUCTBA https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojapHas nupamusa,

IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;
bubnunoreka LIOK
48 OOKOBAas M TIOJIHASI IOBEPXHOCTH
. https://m.edsoo.ru/fblcd0as
MMPaMH/JIbl; IPAaBUJIbHAS U yCeuEHHAs
nMpamuia
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHATHE MPaBUIBHOTO

49 MHOTOTpaHHHKA; IPaBUIIbHAS TIPU3Ma bubnmnoreka HOK
U TIPaBUJIbHAS IUPAMUJIA; IPABUIIbHAS https://m.edso00.ru/074c8865
TpeyroyibHasi nupamuaa u
IIpaBWIbHBIN TETpa’ip; KyO
[IpencraBienue o MpaBUIbHBIX

50 MHOT'OTPaHHUKAX: OKTa3 bubmorexa HOK

P ' P> https://m.edsoo.ru/a0fdd5bf
JOJIEKadAp U UKOCAdIP.
CummeTpus B IpOCTPaHCTBE:
CUMMETpPHSI OTHOCUTEIILHO TOUYKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTBI bu6muoreka [JOK
CUMMETPHUU B IMpaMUIaX, https://m.edsoo.ru/b9e777d9
napajuieJienumneax, NpaBUiIbHbIX
MHOTOTpaHHUKAX
Brrunciienune 31eMeHToB

52 MHOTOTI'PDAaHHHUKOB: pEOpa, IruaroHajiIn bubnnorexa [IOK

P - bebpa, ’ https://m.edsoo.ru/6cdbecef
YTJIIBI
53 [Tnomaas 60KOBOM MOBEPXHOCTH H bubnunorexa LIOK

ITOJTHOW ITOBEPXHOCTHU MPSAMOM

https://m.edsoo.ru/37d84157




IIPU3MBI, IUIOMIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTH H
IIOBEPXHOCTHU ITPABUIILHOMN

but6mmoreka [IOK

4
> HHpaMHf[H’ feopema o HHOHEaHH . https://m.edsoo.ru/5603e30b
OOKOBOI TTOBEPXHOCTH YCEUEHHOM
MU PAMH/TBI
55 KonTponbhas padota no teme bub6nuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5c04
bubnuorexa [JOK
H N
>6 onsHe 06 0bneme https://m.edsoo.ru/7ad0020b
N bu6mmoteka [IOK
57 06
EM THpaMHIB! https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
38 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
> OOBEM mpamHIE! https://m.edsoo.ru/79¢10312
bu6nuorexa [IOK
60 O6Bé
DM THPAMITIB! https://m.edsoo.ru/2faadc3f
. but6mmoreka [IOK
1 .
6 O0bem mpr3met https://m.edso0.ru/79853608
but6mmorekxa [IOK
) N
6 O0BEM mpu3MEL https://m.edsoo.ru/1e053890
bubnunorexa LIOK
63 O06Bé
DEM TIPUSMBL https:/m.edso0.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoteka [IOK

"O06bEMBI MHOTOTPAaHHUKOB"

https://m.edsoo.ru/28a6573¢c




65

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH.
[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

but6mmoreka [IOK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3aLMs 3HAHUMN.
Beluncrnenue paccTOsSHUN: MEXKIY
JBYMsI TOUKaMH, OT TOUKH J10 PSMOIA,
OT TOYKH [0 IIJIOCKOCTH, MEXKAY
CKPEILMBAIOINMUCS IPSIMBIMU

bubnunoreka LIOK
https://m.edsoo.ru/f7792ba9

67

HroroBas koHTpobHAs paboTa

bubmnoreka IIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHHE, 0000IIEHNE
cHUCTEMaTH3als 3HaHHM.
Brruunciienue yrioB: Mexy
CKPEIIMBAIOIIUMUCS TTPSIMBIMH,
MEXy NPSAMOM U IJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
IIOCKOCTSMU

bubnuorexa [JOK
https://m.edso00.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
Cdepa u map: ueHTp, paauyc,
bubnunoreka LIOK
1 JUaMETp; TUIONa/lb IOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
B3aumnoe pacrnionoxenue chepsl 1
bubmunoreka IIOK
2 IIJIOCKOCTH; KacaTeabHasl JI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3ob6paxenue chepsl, mapa Ha 1 bubnmoreka [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15£7f2
Hunuuapudeckast TOBEPXHOCTb,

4 oOpa3zyromue MUINHIPHIEeCKOM | bubnmnoreka [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCkh; | bubnuotexa [JOK
TJI0MAIb OOKOBOM M MOTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3obpakenue muimHapa HA
MJIOCKOCTH. Pa3BEépTka nmuiuHapa.

but6mmorexa [IOK
6 Ceuenust nuuHApa (MIIOCKOCTHIO, 1
. https://m.edsoo.ru/016e25eb
napajuieIbHON WIn
MEPIECHIUKYISIPHON OCH LIUIUHPA)
7 Konunueckast moBepxXHOCTb, 1 bubnuotexa [JOK




o0pa3yroIire KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEpILINHA
KOHHMYECKOU ITOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBAHME U BEPIIMHA,

but6mmoreka [IOK

8 oOpas asi ¥ 0Ch; TLIOIIA,
p yI?Hl e f’ frotanh https://m.edsoo.ru/897dd3b2
OOKOBOM U MOJIHOW MTOBEPXHOCTH
VceuéHHBIN KOHYC: 00pa3yrolue 1
Y pasyio but6mmoreka [IOK
9 BBICOTA; OCHOBaHUS M OOKOBas
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3o06paxenne koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IIOCKOCTBIO, bubnmnoreka [HOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPILUHY)

1 KoMmb6unanus ten BpaiieHus u bu6nunorexa [IOK
MHOTOTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIUcaHHAS B bubnmnoreka [JOK
MHOT'OTPaHHUK UJIN B TEJIO https://m.edsoo.ru/0b136158
BpAaIICHUS

13 [TonsTre 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOIicTBa 00BEMOB TEI https://m.edsoo.ru/26a03fb7

bubnunorexa LIOK

14 O0BéM HUIMHApPa, KOHYyCa

HIDHHEApa, KOHYy https:/m.edsoo.ru/5513d87b
bubnunorexa LIOK

15 O06BéMm mapa omaab che

BEM wIapa 1 oAk chepat https://m.edsoo.ru/d189bde2

16 [Tono6HbIe Tena B MPOCTPAHCTBE. bu6muoreka [JOK




COOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOAOOHBIX TE

https://m.edsoo.ru/810cf1leb

17 KontposnbHas paboTa mo temam bu6muoreka [IOK
"Tena Bpamenus" u "OO0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha m10cKoCTH U B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/Scaefc1b
bubnuoreka [IOK
19 CinoxeHue ¥ BBIUUTaHUE BEKTOPOB
https://m.edsoo.ru/23f4f089
bubnuoreka [{OK
20 h%
MHOMCHHC BEKTOpA Ha HHCIO https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMILIaHAPHBIM BEKTOpam bubmmorexa [IOK
p Pam. https://m.edsoo.ru/a28fd74e
[IpaBuino napamnenenumnena
Pemenue 3aay, CBSI3aHHBIX C
22 MPUMEHEHUEM ITPaBUJI JEHCTBUH C bubmmorexa [TOK
P papiiA https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBII METOT
23 Il I/Ip CLIEHUU FGOMe’ll:“) WYECKUX bubmmorexa [TOK
prp p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMoyronbHas cucteMa
24 KOOpJWHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! Bekropa. IIpocteiimne https://m.edsoo.ru/48db7058
3a/1a4yd B KOOPJAMHATAX
)5 VYron Mexay BeKTOpaMH. bubnmnoreka [JOK
CkansipHOe MpOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruncnenue yrios Mexy bu6muoreka [IOK

MpsIMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e




KonrponsHas pabora o Teme

27 "BekTopbl 1 KOOPJWHATHI B bubmorexa [OK
P " P https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHuEe, 0600IIEHNE U

73 cucrtemaTusanus 3HaHui. OCHOBHBIS bubnuotexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

79 cucrtemaTusanus 3HaHui. OCHOBHBIS bubnuoreka [{OK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

30 cHUCTeMaTH3alvs 3HaHWK. 3a1aun bubnuoreka [{OK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHue, 06001IeHNE 1

31 cHUcTeMaTH3alvs 3HaHWK. 3a1aun bubnuoreka [{OK
IUTAHUMETPUH U METOJIbI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpenue, 0600IIEHNE U

1 cuctemaTusanus 3HaHui. OCHOBHBIS bubnuoreka [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

but6mmorekxa [IOK
33 Hrorosas koHTpoIbHAs paboTa
p p https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600mEeHNE U but6mmorekxa [IOK

cUCTEeMaTH3aInsI 3HaHUH

https://m.edsoo.ru/f465d10e
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepPsieMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBarh MOHATUSMU: TOYKA, MPsMasi, INIOCKOCTh
75 [IpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPH PEIICHUU
' TCOMETPHUYECKUX 3a7a4
73 OnepupoBarh MOHATHSAMH: TapPaLUICIBPHOCTh W TEPIEHANKYISIPHOCTH
. MPSIMBIX U IJIOCKOCTEHN
74 KnaccudunupoBars B3auMHOE PacloOiIOXKEHUE MPSMBIX M IMJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: JABYTPAHHBIN YTOJ, TPAaHHU JBYTPAHHOTO YTJIA,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YTOJ IBYTPAHHOTO yIJia, TpaaycHas
Mepa JIBYTPaHHOTO yTiia
oy OnepupoBarh TOHSATHSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
. MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPAaBUIIHHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHUJBI MHOTOTPAaHHHKOB (MHpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajIeNenuIe], Ky0)
KnaccupumupoBare  MHOTOTPAaHHHKH, BBIOMpas  OCHOBaHUS  JUIA
. knaccupukanud  (BBIMYKJIBIE W HEBBINYKIbIE  MHOTOTPAHHHKH,
' MPaBWIbHBIE MHOTOTPAHHHUKH, TPSAMbIE H  HAKIIOHHBIC IPH3MBI,
napaieenune/ibl)
- OnepupoBatb MOHSTUSMU: ceKymas TJIOCKOCTH, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIB3YSl METOJT CIIEIOB
_ Ctpouth ce4eHHsT MHOTOTPAaHHUKOB METOJIOM CJIEAOB, BBIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiroputrMaM, IMNPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOIBI IIPpU
peiCHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbBIYHCIICHHC
paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

IIIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS IMPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiroputMaMm, IMNPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKHUE METOJbI IIpH
PEIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

Boruucnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAAsIMU MTOBEPXHOCTEM, 00bEMamMu 0T0O0HBIX

MHOI'OI'paHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMU:. CUMMCETpPpHUA B IIPOCTPAHCTBE, LCHTP, OChb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpeACTaBICHHYI Ha

YepTekKax U pUCYHKax

7.17

[IpumensTs reomerpuueckue (GaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANONArallluX HECKOJIbKO WIaroB pPEIICHUS, €CIHA YCIOBHUS

MIPUMEHEHHUSI 3a1aHbI B SBHOU (hopme

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA W DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPCOMCTPUICCKUX 3a1a1

7.19

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpOJAC U

JKHU3HH, paCliO3HABATh POABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

HpI/IMCHHTB IMOJIYYCHHBIC 3HAHWA HA IMPAKTHUKE: aHAJIN3UPOBATh PCAJIbLHBIC
CUTyallud W TPUMEHATh W3YYCHHBbIE TOHITHS B TIPOIECCe MOMCKA
pereHus MaTeMaTUYECKH chopMyTUpPOBaHHOM poOJIeMBl,
MOZCIIMPOBATh PCAJIbHBIC CUTYyallUW Ha SA3BIKC I'COMCTPUHU, UCCIICAO0BATH
MOCTPOSHHBIE MOJEIH C HCIOJIb30BAHHEM T€OMETPUYCCKUX TOHSATHHA U
TEopeM, armapara airedpsl, pemarh MPaKTUIECKUe 3a/1a4u, CBSI3aHHBIE C

HaXOXIACHUEM I'€COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTarTa
6 I'eomerpus
OnepupoBaTh NOHIATUSIMU: UIMHIPUYECKAsl TTOBEPXHOCTH, 00pa3yolne
61 [WIMHJIPAYECKON TOBEPXHOCTH, MHMIUHAP, KOHHYECKAs MOBEPXHOCTb,
' oOpa3ymomye KOHMYECKOHW  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (HUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacriojiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAaHHUE IAPOBOTO CIIOS, BBHICOTA
[IAPOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI M MUIOIMIAAM TMOBEPXHOCTEH Ten BpalleHUS,
' TEOMETPHYECKHX TeJl C IPUMEHEHUEM POpMYIT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIMCAHHBIH B cdepy H
6.7 OTHMCaHHBIN 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaleHus
63 BBIMHCIATE COOTHONIICHHS MEXIY IUIOMIQJSMH IOBEPXHOCTEH W
' 00BEMamMu TOJOOHBIX Tell
. N3o0paxath nzydaemple QUTYPHI OT PYKH M C MPUMEHEHHEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BBIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpalleHUS
W3Biiekath, WHTEPIPETUPOBATH M TPeOoOpPa3oOBBIBaTh WH(GOPMAIUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTrexax U pUCyHKaX
[TpumeHsTh TeOMeTpUUYecKrue (PAKThI JJIsl PEHICHUS] CTEPEOMETPUICCKIX
6.12 3aja4, MpEeArojaraluX HECKOJIbKO IIaroB pEUIeHMs, €ClIU YCIOBHUS

MPUMEHEHHUS 3a/laHbl B IBHOU (hopMme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonaaTs I[CﬁCTBPI?I CJIOKCHHUA BEKTOPOB, BBIYWTAHHUA BEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakiUMH CBONCTBaMU OHHU

o0azaroT

6.15

[TpuMeHsTh paBUIIO NapajuIeNeNnuIea NPy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
Yroa MEXIYy BEKTOpaMH, CKalsIpHOEC IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpA Ha YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIPHOC NPOU3BEACHHUC, PACKIIaIbIBATh BEKTOP 110

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,HaB8.TB IIJIOCKOCTh YPABHCHHUEM B ,Z[CK&pTOBOfI CUCTCMC KOOpAMUHAT

6.19

Pematsn HpOCTGfII.HHG rCOMCTPpHUUCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemarsn 3aJa4d Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIICHUM H
HaXO0XIACHUEC T'COMECTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCETOBI npu PEIICHUA CTaHAAPTHBIX

MATCMAaTHYCCKHUX 3a1a4

6.21

IIpuMeHATh mnpocTEHIIME NPOrpPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTECPCOMETPUUCCKUX 3a1avd

6.22

IIpuBOAUTE MpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCliO3HaBaTh MPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

6.23

[IpuMeHsATH TONydYeHHbIE 3HAHHUA Ha TpPaAKTHKE: AaHaJIU3UpPOBATh
peasibHble CUTyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IpoIecce
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOpMYyITUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBATh pealibHble CUTYallMd Ha S3bIKE T'€OMETPUH, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKHe 3aJaul, CBSI3aHHBIE C

HaXO0XXJACHUCM I'COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUSA

I'eomeTpus

7.1

OcHOBHBIE MOHATHS CTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMETPHUU U CICACTBUSA U3 HUX

7.2

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napaJuleJbHble M CKpemuBamomuecs npsmele. llapamnenbHOCTs NOpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIECTBHOCTh NPSAMOW M TUJIOCKOCTH. YTJbI C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJd MEXKAYy NpsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleIbHbIE TNIOCKOCTH, CBOMCTBA MapaJlJIEIbHbBIX
mwiockocTei. [Ipocteiimue mpocTpaHcTBEeHHBIE (GUTYPHI HA TUIOCKOCTH: TETPadp,

KyO, mapajuiesnenumnes, NoCTPOCHUE CeYeHUN

7.3

[lepneHgUKYISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIEC U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YroJl MEXAYy IMpsAMOM M IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHHBIM yroa JaByrpaHHoro yria. Ilepnengukymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIHsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIspHOCTh MIIOCKOCTEM:
NPU3HAK  [EPIEHIUKYISIPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx

NEPHEHANKYIIAPax

7.4

[TonsiTue MHOTOrpaHHHMKAa, OCHOBHBIE AJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKHU, pa3BEpTKa MHororpaHHuka. llpusma: n-yrompHas
IpU3Ma, TPaHU U OCHOBAHMS NPU3MBI, NpsiMasi M HAKJIOHHAs MPU3MBbl, OOKOBas U
II0JIHAsl TIOBEPXHOCTD NMpu3Msl. Ilapannenenunen, npsiMOyroJIbHbIN Napauieaenune
u ero cporcTsa. [lupamuna: n-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.

DIeMEHTHI IIpu3Mbl MW IIHPAMHIBL. HpaBI/IJ'II)HBIe MHOI'OTpaHHUKH: IIOHATHUE




IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBWbHAs NpU3Ma U IpaBWIbHAs IHpaMHIA,
IpaBUJIbHAs TPEYrojibHas MUpaMUAa U MPaBUIbHBIN TeTpasrap, kyo. [Ipeacrasienue
O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOAEKa’aAp U ukocadapyrue CeudeHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMeTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJax, MapajliCjaCcuurcaax, nmpaBUJIbHbIX

MHOTI'OI'paHHHUKax

7.6

Bbluucnenne 351eMeHTOB MHOIOIpaHHHMKOB: p&Opa, auaroHainu, yrisl. Ilnomansb
OOKOBOM IOBEPXHOCTH U TMIOJHOM ITOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIAb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU NMpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH UM IIOBEPXHOCTH IIPAaBUIIBHOM NHMPAaMHJIBI, TEOpeMa O ILIOLIAIN

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

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHo1IeHu MCXKAY IUIOIIadsIMU HOBCpXHOCTeﬁ,

00BéMaMH TTI0OT00HBIX TEI

11 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

6

I'eomerpus

6.1

]_II/IJ'II/IHI[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume I_[HHI/IH,Z[pI/I‘{eCKOP’I MMOBECPXHOCTHU, OCb
HHHHHI{pH‘IGCKOﬁ ITOBEPXHOCTH. HI/IJ'II/IH)IpI OCHOBAHHS M OOKOBas IMMOBCPXHOCTD,

06pa3y101ua;1 " OChb, IIJ101Iaab OOKOBOM M IOJHOM IMMOBCPXHOCTHU

6.2

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKON MMOBEPXHOCTH, OCh M BEPIITMHA
KOHUYECKOW ToBepXHOCTH. KOHycC: OoCHOBaHME W BeplIMHa, oOpasyrolias U OCh,
ionaab OOKOBOM M TIOTHOW TMOBEPXHOCTH. YCEUEHHBINM KOHYC: 0Opasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IMaMerp, oAb MOBEPXHOCTH cdepbl. B3aumHoe

pacnosoxeHue cdepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, MmiIomaiab

cdepbl

6.4

N306paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApa U KOHYCa

6.5

KomOuHanmu Tten BpalleHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN

okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonstre 060 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

MPSIMOYTOJIBHOTO TMapajienenunena M ciuenctsus u3 He€. OObEM UMIMHIpA,




koHyca. O0BbEM mapa u miomaab chepol

HOI[O6HBI€ TCJ1a B IIPOCTPAHCTBE. CooTHomeHusA MCXKIY iomaiasamMun

67 MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TEJ
6.8 Ceuenust nunuHApa (MapajuieibHO U MEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca
. (mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHuUs 11apa
BekTtop Ha miockocty u B mpocTpaHcTBe. CIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpEM HEKOMILIaHAPHBIM
. BektopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
IIPUMEHEHHEM IIPAaBUJI ACUCTBUM C BEKTOPaAaMU
[IpssmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatbl BekTOpa.
6.10 [Ipocreiiimue 3amauM B KOOpJAMHATaX. YTosl Mexay Bekropamu. CkanspHoe

IIPpOU3BCACHUC BCKTOPOB. Brraucnenue YrJI0B MEXKAY NPpAMBIMU W INIOCKOCTAMH.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/lav




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATaM O0CBOEHUSI
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU pelICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATH IMOHATUSAMU: OINpEAEICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBATh
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHJIYKIHH;
IPOBOAMTH  JIOKA3aTEIbHBIE PACCYKIEHUS IpU pPELIEHUU 3aj]ad,
OLICHMBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEepUpPOBATh MOHATUSMU: MHOXECTBO, IMOJMHOXECTBO, ONEPALMU Haj
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui ONMCaHUs peajlbHbIX MPOLECCOB U SBJIEHUHN U IIPU pELICHUN
3ajjay, B TOM 4HCJIE€ W3 JPYTUX YUYeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6amu; UCIONIb30BaTh rpadbl IpU PelIeHUH 3a1a4

YMeHrne omnepupoBaTh MOHATHSIMU: HATypajJbHOE YHCIIO, IEJI0€ YHUCIIO,
CTETIEeHb C IeNIBIM T0Ka3aTeseM, KOPeHb HaTypalbHOM CTEeNeHH, CTENeHb
C palmMOHAJBHBIM  TIOKa3aTeleM, CTeNeHb C  JCHCTBUTEIHLHBIM
nokaszareiaeM, Jorapupm UMCIa, CHUHYC, KOCHMHYC M TaHTEHC
IPOMU3BOJIEHOTO YHCJIA, OCTaTOK IO MOAYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaUMEHbIIee
of1ee KpaTHOe, anropuT™ EBKinaa mpu pemeHnn 3a1ad; 3HAaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MpeoOpa3oBaHMS BBIPAKEHHH CO
CTENEeHsAMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-pALMOHATIBHBIX

BBIpEl)KGHPIfI; YMCHHUE OICPUPOBATH IMOHATHAMHU: ITOCJICHOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeYyHO yObIBaroIlasi TIeOMETpHYecKass Iporpeccus; yMeHue
3aJ1aBaTh [1OCJIE0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dopMynn; yMEHHE ONEepUpoBaTh IOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COMNPSKEHHBIE KOMIUIEKCHBIE YHMCJIAa, MOAYJIb U apTyMEHT KOMIUIEKCHOI'O
yuciaa, ¢opMa 3aluCHd  KOMIUIEKCHBIX 4ucesl (reoMeTpudeckas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yYMETb HPOHU3BOJIUTH
apu(MeTHUECKue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAaMH; TNPHUBOJHUTH
OpPUMEpbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, onpenenurenb  MaTpULBL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIC, HPPALMOHAIIBHEIE,
HoKa3aTesbHble, CTENEeHHbIE, JOrapupMUUecKue, TPUTOHOMETPUUYECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBl, YMEHHE OIEpPUpPOBATh
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB W CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; PEIIATH
YpPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUs] MaTeMaTUYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTD (DYHKIIMH, OrpaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GbyHKIMM, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HAaUMEHbIIee 3HAYCHUS
(GYHKIMU HA TPOMEXYTKE, HepepbIBHAs (YHKIIMSA, aCUMIITOTHI Ipaduka
¢byHKIMY, TIepBasi U BTOpas MPOU3BOJHASA (DYHKLMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, MEpBOOOpa3Has, OINpeneNEHHbIN
MHTETpall; YyMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOM3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (QYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMU; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTAPHBIX ()YHKIIMIA;
YMEHHUE UCMOIb30BaTh MPOU3BOJHYIO JUIsl HCCIeNOBaHHUA (DYHKIU,
HaXOJUTh HAWOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUN; CTPOUTH
rpauKi MHOTOUYIEHOB C HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro

aHajin3a; MNPHUMCHATH HNPOU3BOJHYIO [Jid HAXO0XICHHUA HAWITYUIICTO




pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX U
$U3MYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAJAN U O0BEMBI (PUTY C TTOMOIIBIO
WHTErpajia; IpUBOJAUTH MPUMEPHl MATEMATUYECKOIO MOJETUPOBAHUS C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue OomnepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIUS (QYHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHYHAS
byHKIHS, paroHanIbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUrOHOMETpHUUYecKre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMU, TOKa3aTeibHas H Jorapudmuyeckas QYHKIUU; YMEHHUE
CTpOUTh TpadUKH HM3yYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa30BaHUA
rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPAPUKH JIJIsl H3yUCHHUS ITPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3a]]a4 M3 pealibHOW JKU3HU; BBIpaXaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BCJIMYMHAMH; WCIIOJIb30BaTh CBOHCTBA W Tpapuku QYHKIUH JUIs
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPIWHATHOW IUIOCKOCTH MHOXECTBAa PCIICHHN YpaBHCHHIA,

HCPABCHCTB U UX CUCTEM

VYMeHue pemarb TEKCTOBBIE 3aayM pa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTh TOBAapOB U
YCIIyT, HaJIOTH, 33J]a4i U3 00JIaCTH yNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLICHUBATh MPaBAONOAO0HOCTh pE3yJbTaTOB; yYMEHHE MOJAEIHPOBAThH
peanbHbBIE CUTYallHH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHUYecKoe, MeInaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJeKaTb,
MHTEPIPETUPOBaTh MHGOPMAIUIO, TMPEACTaBICHHYI0O B TaliHIlax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOMCTBA PEAbHBIX MPOLIECCOB H
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;
UCCIIE0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM

rpaguyueckux METOJOB M  JJIGKTPOHHBIX  CPEIACTB; TrpauuecKu




ucciacaoBarb COBMCCTHBIC Ha6JHOI[eHI/ISI C I[oMombr JguarpamMm

paccerBaHMs U JTMHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITUSI; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; MPUMEHATH
(GOpMyIbI CIIOKEHHUS W YMHOXKEHHUS BEpPOSTHOCTEH, (OopMyny MOTHOU
BEpOATHOCTH, hopmyny bepHyin, koMOnHaTOpHBIC (GaKThl U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITUH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHass BETUYMHA, pacCHpellelieHue BepOATHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAaHIAPTHOEC OTKIOHCHHE
CIy4ailHOH BeNWYHMHBI, (YHKIUU pacOpenesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJIBHOTO PAaCHpeesCHHIA;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieNieHud Jyis
pellleHus 3aJav; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBIOOPOYHBIX HCCJICIOBAHUHN; YMEHUE MPUBOJUTH TPUMEPHI
MPOSIBIICHUS. 3aKOHA OOJBIIMX 4YHMCET B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX; YMEHHE OTIEPUPOBATH MOHATUSAMHU: COUCTAHUE, IEPECTAHOBKA,
YHCIIO COYETaHHWM, YHMCIO TepecTaHoBOK, OMHOM HbploTOHA; ymeHue
MPUMEHSTh KOMOUHATOPHBIC (DaKTHI M PACCYKICHUS JIJIST PEIICHUS 33729,
OIICHUBATh BEPOSTHOCTH peabHBIX COOBITHIA; COCTaBIISITh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBarh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUH Yyrodi,
JIBYTPAaHHBI YroJ, TPEXTPaHHBIA YIroJ, CKPEIIMBAIOIIMECS IPSMBIE,
MapaJUIEJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MPSMBIMH, YTOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MIPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3y4eHHbIE (DAKTHI M TEOpEeMbl IJIAaHMMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU H

BCJIIMYHH, PCIIATh CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3aaa4n
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YMeHue ornepupoBaTh MOHATHSAMU: ILIOMIAb (GUTYPHI, 00bEM (GUTYPHI,
MHOT'Or'paHHUK, HpaBI/IJIBHBIﬁ MHOT'OrpaHHHUK, CCUCHUC MHOI'OIrpaHHHUKA,

KyO, mapajuienenunen, Npu3Ma, OUpaMuia, (urypa U HOBEPXHOCTH




BpallleHUs, MWJIUHAP, KOHYC, 1map, cdepa, Iiomans cepsl, MIonaib
MOBEPXHOCTH MUPAaMUJIbI, MPHU3MbI, KOHYyCa, IWIMHIpa, 00BEM KyOa,
NpAMOYTOJIbHOI'O IMapaJuiCCnuicaa, nupaMuabl, NpPU3Mbl, LHUIAHIApPA,
KOHYCa, Iapa, pa3BEpPTKa MOBEPXHOCTH, CCUCHUS KOHYyCa W IMJIHHIPA,
napajuieibHble OCH WJIM OCHOBAaHHIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromiascs chepbl, MWIMHAPA, KOHYCA; YMEHHE CTPOUTHh CEYCHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPHl U MOBEPXHOCTU
BpalcHus, UX CEYCHHA, B TOM YHCJIC C IOMOLIBIO 3JICKTPOHHBIX CPCACTB;
yMEHHE MPUMEHSATh CBOMCTBA FEOMETPUUYECKUX (DUTYP, CAMOCTOSTEIBHO
(bOopMyIMPOBATh OMPEICIICHUS U3y9aeMbIX (DUTYp, BBIIABUTATH THIIOTE3BI
0 CBOMCTBaX M MpPU3HAKAX I€OMETPUYECKUX (DUTyp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccupukanuio ¢uryp mo
pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOMUMBIC OMOJHHUTEIIBHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh TMOHATUSMHU: JIBIDKEHHE B IPOCTPAHCTBE,
napajuleIbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MO100Us, MONOOHBIE (QUIYpbI; yMEHHE
pacro3HaBaTh paBHBIE U MOJOOHBIE (UTYpBI, B TOM YHWCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOIb30BaTh T€OMETPUUYECKUE OTHOIICHUS
IpU pElIeHUWH 3a7a4d; HaXOJUTh T€OMETPUYECKHE BETUYMHBI (IJIMHA,
yroji, IUIomaas, O0BhEM) TPU pelIeHUW 3a7ad U3 JPYruX ydeOHBIX
MPEAMETOB U U3 PEAIbHOW KU3HH; YMEHHE BBIUYUCIATH T€OMETPUUYECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONIAa/b, OOBEM, IUIOMIAAh TMOBEPXHOCTH),
UCTIONB3YSl M3Y4YeHHBbIE (DOPMYIBI M METONbI, B TOM YHCIE: TUIOMAIb
MTOBEPXHOCTH MHPAMUJBI, IPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAIL chepsr,
00BEM Ky0a, TPSIMOYTOJBHOTO Mapajuleyenurieia, MTHPaAMHIbI, TPU3MBI,
MWINHAPA, KOHyCa, IMapa; YMEHHE HaXOAWTh OTHOIICHHE OO0BEMOB

noJ00HBIX (uryp

12

YMeHue oneprupoBarh MOHATUSAMU: NPSMOYTOJbHAs CUCTEMA KOOpAMHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPJIMHATBl BEKTOpa, CymMMa BEKTOpOB,
NPOM3BEACHUE BEKTOpPa Ha YHUCIO, DPa3IoKEHHE BeKTopa 1o Oasucy,
CKAJIIDHOE IPOU3BEJICHNE, BEKTOPHOE IMPOU3BEICHUE, YIOJl MEXKIY
BEKTOPAMM; YMEHHUE HCIOJIb30BAaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ
JUISL pelIeHUs] TeOMEeTpPUYeCKHMX 3aJad M 3aJad Jpyrux y4deOHbIX

MPEIMETOB
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YMmenue BbIOMpaTh MOIXOMSIIMN METOX Ui pPELIeHHUS 3a/lauu;
[IOHVMMAHHAE 3HAYMMOCTM MAaTEMAaTHUKM B W3YYCHHU IPUPOJHBIX U
OOLIECTBEHHBIX IPOLECCOB U  SIBJICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOAMTH
IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUMCKOM H  MHUPOBOU

MaTeMaTHYeCKOM HaYKHU




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

15 Pammonanbubie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernuecknuii KOpeHb HATypaJIbHOH creneHH. JeHCTBHUs ¢ apupMeTHIECKHUMHU
' KOPHSIMM HaTypaJlbHON CTEIIEHH

L4 Crenens ¢ 1enbiM nokaszareneM. CTENneHb ¢ paluOHAIBHBIM IT0Ka3areneM. CBOMCTBa
' CTENEHU

s CuHyC, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOTIO apryMeHTa

1.6 Jlorapudm uncna. JlecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI

JeiicTBuTenpHble uyncia. ApupMeTHUECKHEe ONepaud ¢ JeHCTBUTEbHBIMU
1.7 yncinamu. [IpubnnxEHHble BIYUCIEHUS, IPaBUia OKPYIJIEHUS, IPUKHUKA U OL[CHKA
pe3yJpTaTa BBIYUCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHble uncna
2 VYpaBHEHMS U HEPABEHCTBA

2.1 Llenbie u 1pOOHO-paAIIIOHAIBHBIE YPAaBHEHUS

2.2 HppaunroHanbHble ypaBHEHUS

2.3 TpuroHomeTpudeckue ypaBHEHUs

24 [Toka3zarenbHbIe U JTOrapuPpMUUECKHE YPaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA

2.6 NppannoHaibHbie HEPAaBEHCTBA

2.7 [Toka3zarenbHbIC U JTOTapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpudyeckre HEpaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHU U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu




2.11

Matpuia cuctemsl JIMHEHHBIX ypaBHEHUI. OnpeaennTenb MaTpULIbl

3 OyHKIUYU U TpapUKU
31 Oyukuus, cnocoObl 3amanus ¢ynkuuu. ['paduk QyHkiun. BzaumHo oOpaTHbIE
' ¢ynkunu. YétHele n HeuéTHble pyHKuuU. [lepuoguueckue GpyHkum
OOnacte omnpeznenaeHUs W MHOXKECTBO 3HaueHUM QyHkuuu. Hymm ¢ynkuumm.
39 [IpoMeXXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HAa4YE€HUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM ToKaszartenem. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS n-0i CTENEHU
34 Tpuronomerpudeckue GyHKLIUHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
3.6 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIE0BATEIBLHOCTEN
3.8 Apudmernueckast 1 reoMeTpuueckas nporpeccuu. opmyna ciI0XKHBIX IPOIIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHBIE AI€MEHTAPHBIX (PYHKINN
[IpumeHeHre NPOM3BOAHOM K HCCIENOBAaHUIO (QYHKIMM HAa MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxosxaeHne HauOOoNbIIero U HauMEHbIIEro 3Ha4eHus (PyHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuy HajJl MHOKecTBaMu. J[narpaMMel Disiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTH B IIPOCTPAHCTBE




7.3 MHororpaHHuKu
7.4 Tena 1 NOBEPXHOCTH BPALIECHUS
7.5 Koopaunats! 1 BEKTOpBI
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