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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEJILHOTO pPa3BUTHUSA
JUYHOCTH 00YyYarommXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUsa oOydaronuxcsi, GopMupoBaHUs (PYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHHH PEATbHOIO M HUICANIBHOT0, XapaKTepe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILUICHHUSA, HEOOXOMUMBIX MJi1 aJalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneyrBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHHU OOYYarOIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIIBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacCTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHUBHOIO
npeobpazoBaHus  AeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM IEATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(ECCHOHATBPHO BaXXHBIX KA4yeCTB, IMOITOMY akKTyajbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHUS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00yJaromxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum obOpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenuUKO TeOMETPUU U HEOOXOAMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BOZMOKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM e TENbHOCTH.

JlocTmkeHre ULelnu OCBOCHHUS MpPOrpaMMbl 00ECTIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opMHpOBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM,;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (dopMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YEpTeX ax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHITHSIMH O
MHOTOTpaHHHMKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad W 3amad C
MPAKTHUECKUM COJIEP KaHUEM;

e Pa3BUTHUE UHTEJUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIUIEHHUS;



o (dopmupoBanue GYHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  MPAKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K AAbHEUILIEMY
U3YYECHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha ONEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copepikaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanaukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKAaTeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefleéHHbIM M0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MpPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOUYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomeTpun oTBoAUTCS 2 yaca B Heaelno B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpSIMbIMU B TPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHBIE INIOCKOCTH; CBOMCTBA MAapaJIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHl HAa TIJIOCKOCTH: TETPAdIp,
KyO, TapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeopemMa O NpsIMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXKAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI Ha TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TMPU3HAK MEPIEHAUKYISAPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISIPax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; u ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yCceu€HHad mnupaMuaa. OJEMEHTbl TMpu3Mbl W nupamMujbl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPAMHU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJE€MEHTh CHMMETPUH B MUPAMUIAX, MapaJlieIenuIie1ax, MpaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruucinenne d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuueckas MOBEPXHOCT, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKON TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolas M OCh;, IUIONIaAh OOKOBOW M TOJHOMU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: ocHOBaHUWE U BepIillMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0IA L ChEpHI.

N3o0pakeHue Tel1 BpallleHHs Ha TJI0OCKOCTU. Pa3BépTka IuIMHIApa U KOHYcCa.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 Heé. O0BEM IuIMHIpAa,
KoHyca. O0BEM 11apa u miomaab chepsl.

[lonoOuble Tenma B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAILEE Yepe3 BEPIIUHY), CEUCHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCi0. Pazno)keHrne BEKTOpa Mo TPEM HEKOMITTIaHAPHBIM
BekTopam. [lpaBwiio mapamienenunena. PemeHue 3amay, CBS3aHHBIX €
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmiue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



BerunciieHre yrioB Mexay IMPsSMBIMHU M IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOUN HIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTZIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTETbHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0Opa3oBaHUI0 U



caM000Opa30BaHUIO HA TMPOTSIKEHUU BCEU MXU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpPBI, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeUeCKOM IesATEeNbHOCTH, JTaloB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IIMBUIM3ALMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAZICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCBUIMU.

1)  Vuusepcanvhvie  no3nasamenvHwle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckune aeiicTBUs:

e BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OMpeNeSIieHUs]  TMOHSTHH;  yCTaHABIMBaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KpPUTEPUU
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJCHHUSIX U YTBEPKIACHUSIX,
npeiaraTb KpUTEPUHU 17151 BBISIBJICHUS] 3AKOHOMEPHOCTEN U MPOTUBOPEUU;



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IBI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOATENbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NPoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI TIO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBISBIATH A€PUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U OPM IMPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAMUEHble Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YECHHbBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pPELICHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAliora, OOHApyXHBaTh Pa3U4yMe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuu Y4eOHBIX 3ajlay; MPUHHUMATH I1€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldl0  COBMECTHOM  paboTHI,
pacnpenensaTh BUABI pabOT, JOroBapUBaThCA, OOCYXKIaTh IpoOLECC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMI MPOAYKT MO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, AJITOPUTM PEILICHUS 3a]1a4d, BHIOUPATh CIIOCO0 peIIeHUs
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABAaTEIbHOW pediaekcun KaKk OCO3HAHMUS
COBEPIIIAEMBIX JICHMCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JAHHBIX, HAWJECHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSICHATDH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEILICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
Y ILUIOCKOCTEH.

KnaccugpumnupoBaTe B3aUMHOE pAacCMONOKEHHE NPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBath MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYyrpaHHOrO yrjla; JMHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA M HEBBITYKJIbII
MHOTOIPAHHHUK, 3JIEMEHTBI MHOTOTpaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjnaccuukanmy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIeIUNebl).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpoutrh ceYeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEJJOB,  BBIIIOJIHSATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABbl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYUCIEHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a1aun Ha HaxOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKUE METOJAbl MPH PELIECHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (POPMYIT; BBIYUCISATH COOTHOLIEHUS MEXK Y TIOLIaAIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh MOHATHSIMHU: CHMMETPUS B IPOCTPAHCTBE;, IIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekats, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHAOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIME MPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PAaCIIO3HABATH MTPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHUS HA TMPAKTUKE: aHAJIU3UPOBATh pPEAIbHbBIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh ITOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI U TEOpEM, amnmapara ajareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
TAJIUHAPUYECKON MMOBEPXHOCTH; IIWIIMHIP; KOHUYECKAst TOBEPXHOCTH, 00pa3yromme
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBICHATH CITOCOOBI MOTYYEHUS TEJ BPAILCHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMCHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHHUK, BITMCAHHBIN B Chepy M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISITE COOTHOMICHHUSI MEXIY TUIOMAASMU MOBEPXHOCTEH W 00BbEMaMH
OAOOHBIX TEII.

N300paxaTh u3ydaemMbie (UTypbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh paBUIIO Mapajvieaenunesaa.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPAaCKIa[bIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumeHsTh reomeTpuuecKkue (HaKkThl IJIs1 PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJaralonX HECKOIbKO IIaroB PEeLIEHUs, €CIIH YCIOBUS IPUMEHEHHUS 3aaHbl
B sSIBHOU (popme.

Pemate npocreiiline reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaus Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOILIEHUU U
HaXO0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH aJropuT™MaMm, NPUMEHsS
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IpumeHaTs nOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpyBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyalluM W TIPUMEHSTh H3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAIbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUHU, MCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 10 nommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢e37
5 MHororpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DEMET MHOTOTPARIHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [TOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Konrposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
¢J1a Bpattetus https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
uugposbie
Nen/m | Tema ypoka Kontpoabnbie IIpakruueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OCHOBHbIE TOHATHUSI CTEPEOMETPUU: TOUKA, MpsMas,
| IIJIOCKOCTh, MPOCTPAHCTBO. [IpaBuia n300pakeHus Ha 1 bubnuorexa [{OK
PHUCYHKAX: N300paKeHHsI JI0OCKOCTEH, MapaiebHbIX https://m.edsoo.ru/aecc77cd
NPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
bubnunoreka LIOK
2 MHOTOIPAaHHUKOB Ha PUCYHKaX, Ha MIPOCKIIMOHHBIX 1
https://m.edsoo.ru/a63959ed
yepTexax
[TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUN
bubnuoreka [IOK
3 CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPHUU U CIECACTBUS U3 1
https://m.edsoo.ru/Occ5cdfe
HHX
[TonsiTrie 06 akcMOMaTHYECKOM MOCTPOSHUU
bu6nmorexa LIOK
4 CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPHUU U CIEICTBUS U3 1
https://m.edsoo.ru/239c¢8cb4
HHX
[TonsiTrie 06 akcMOMaTHYECKOM MOCTPOSHUU
bubmunoreka IIOK
5 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 1
https://m.eds00.ru/65¢c6b106
HUX
[TonsiTe 06 aKCHOMATHYECKOM MOCTPOCHUH
6 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 1 bubmorexa [IOK
' https://m.edsoo.ru/258fc245
HUX
7 [TonsTHSA: TEpeceKaronIruecs MIOCKOCTH, i bubnunorexa LIOK

NnepeceKarnmmecsa npsamas 1 rmiI0CKOCTb

https://m.edsoo.ru/2d8a9c99




[NousTus: MEPECEKAIMNECA IIIIOCKOCTH,

bu6nmmoreka [IOK

8
repecekarouecsd npsamas v niI0CKOCThb https://m.edsoo.ru/db685e73
B3auMHoOe pacnosnoxeHue npsiMbIX B IPOCTPAHCTBE:
9 MEPECEKAOIINECS], TAPATIIEIbHBIE U CKPEIINBAOILINECS bubmmorexa LIOK
P Hees, Tap P B https://m.edsoo.ru/1a2520f6
psiMbIe
[TapamienbHOCTh IPSMBIX U MIJIOCKOCTEH B
10 MIPOCTPAHCTBE: Mapasuie/ibHbIE IPSIMbIE B IPOCTPAHCTBE; bubmmorexa [IOK
poctp - apa P poctp ’ https://m.edsoo.ru/93ad36b3
MapaJyIeIbHOCTh TPEX MPSIMBIX
1 [TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B bubnuorexa [IOK
npocTtpancTie: [lapamienbHOCTh MPSAMON U INIOCKOCTH https://m.edsoo.ru/ee1d19b9
12 VYrael ¢ cCOHanpaBIE€HHBIMH CTOPOHAMU bubmmorexa [TOK
P P https://m.edsoo.ru/9f4071b9
13 Yron mexay npsiMbIMU B IPOCTPAHCTBE bubmmorexa [TOK
Ay TP pocTp https://m.edsoo.ru/fe733862
14 Yron mexay npsiMbIMU B IPOCTPAHCTBE bubmorexa [IOK
Ay TP pocTp https://m.edsoo.ru/2935a9a0
s [TapannenbHOCTH MIOCKOCTEN: NapaieIbHbIe bubmuoreka [IOK
[UIOCKOCTH https://m.edsoo.ru/2e18f255
16 CBoiicTBa mapayIeIbHBIX TIIOCKOCTEH bubmmorexa [IOK
P https://m.edsoo.ru/e504d656
17 [IpocrTeiimme nmpocTpaHCTBEHHBIE PUTYPHI HA bubnmnorexa [JOK
MJIOCKOCTH: TETPadIp, KyO, mapasiesienurne https://m.edsoo.ru/4a28dc02
13 HauanbHble cBefieHHs 0 KyOe U mUpaMue, ux bubmmnoreka HOK
pa3BEpTku U Mojenu. CeuyeHuss MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
Hauanpubie cBeieHus 0 Ky0e U mupamMuie, ux bubnuoteka [JOK
19 "
pa3BEépTKU U MojJienu. CeueHuss MHOTOIPAaHHUKOB https://m.edsoo.ru/3d8ffd32
b K
20 ITocTpoenne ceuenuit nomorexa LO

https://m.edsoo.ru/1d434d0f




bu6nmmoreka [IOK

21 ITocTpoenne ceuenmii
TpocHH HeHHH https://m.edsoo.ru/ec26fe5d
KonTponbHas padora o Teme "IIpsiMble U TIIOCKOCTH B
22 npocrpadcTse. IlapamieIbHOCTL IPAMBIX U bubmorexa OK
pocTh o P p https://m.edsoo.ru/9a0a9%56
IUIOCKOCTEN
o [leprieHAMKYASIPHOCTH NPAMOU U TIIIOCKOCTH: bubnmnoreka HOK
MEPIEHAUKYIISIPHBIE IPAMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [Ipsimble mapassienbHbIe U EPIEHIUKYISIPHBIE K bubnunoreka LIOK
MJIOCKOCTH https://m.edsoo.ru/Oac11c95
)5 [IpsiMbie mapassienbHbIe U EPIEHINKYISIPHBIE K bubnnorexa [JOK
MJIOCKOCTH https://m.edsoo.ru/ba545966
26 IIpusnak nepneHIuKYISIPHOCTH IPSIMOU U INIOCKOCTHU bubmmorexa LOK
p p JUKYTLAD p https://m.edsoo.ru/f85bfc46
27 IIpusnak nepneHIUKYISIPHOCTH IPSIMOU U INIOCKOCTHU bubmmorexa LIOK
p PHCHIIKY AP p https://m.eds00.ru/79165d15
28 TeopemMa 0 IPAMON IIEPIIEH UK YIISIPHOMN IIIIOCKOCTH bubmmorexa OK
p p PHCHIIKY AP https://m.eds00.ru/635¢5087
29 Teopema o npssMoN NEPHIEHAUKYIIPHON INIOCKOCTHU bubmmorexa HOK
p p PHCHIIKY AP https://m.edsoo.ru/bd3745f8
30 Teopema o mpsAMON HEPNEHIUKYIIPHON MIIOCKOCTH bubmorexa HOK
p p PHCHAMKYTAD https://m.edsoo.ru/7d18834b
31 [lepneHaAUKYNIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKH bu6mmoteka IIOK
J10 IUNIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 TUIOCKOCTH https://m.edsoo.ru/33c477d3
1 [leprieHAUKYNISAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKU bubmuorexa [JOK
JIO TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH https://m.edsoo.ru/66fefadd
3 [lepnieHauKyAsIp U HAKIOHHBIE: PACCTOSIHUE OT TOUKHU bu6nunorexa LIOK

A0 TIOCKOCTH, paCCTOAHUC OT HpﬂMOﬁ J0 IIIIOCKOCTHU

https://m.edsoo.ru/a5b7b8e3




HepHGHI[I/IK}’Hﬂp 1 HAKJIOHHBIC: PACCTOSAHUEC OT TOUKHU

bu6nmmoreka [IOK

34 J10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 TUNIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSIMOM U bubmmoreka [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbI{ yroJ, JMHEWHBIA YroJl JBYTPaHHOIO yIJia bubmmorexa [IOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yToJ, JMHEHHBIA YTOJl JBYTPAHHOIO yIJia bubmmorexa [IOK
https://m.edsoo.ru/c7c777ed
18 [lepneHAMKyYISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubmmoreka [JOK
NEePHEHANKYJISIPHOCTH ABYX IIIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepneHIMKyISIpHOCTD MJIOCKOCTEN: IPU3HAK bubnuoreka [IOK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHAMKyYISIPHOCTD MJIOCKOCTEM: IPU3HAK bubnnorexa [JOK
NEePHEHANKYJIIPHOCTH ABYX IIIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o Tp€x nepneHAUKYISIpax bubmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepneHAUKYIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepHeHANKYIIpaAx brommorexa [TOK
https://m.edsoo.ru/91246736
KonTponbhas pabota nmo remam "lleprneHANKYIIpHOCTH
44 HpSIMBIX U II0cKocTeR" 1 "YTIIbI MEXIy NPSIMBIMU U bubmmorexa LIOK
" https://m.edsoo.ru/5b971ef3
MIJIOCKOCTSIMU
[TonaTe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI
bubnunorexa LIOK
45 MHOTOIPAHHUKA, BBIMYKJIbIE U HEBBITYKIIbIE

MHOT'OT'paHHUKH pa3BépT1<a MHOTI'OrpaHHUKa

https://m.edsoo.ru/2d24e873




HpI/ISMaZ Nn-yroJjibHas mnpusMa,; rpaHd 1 OCHOBaHHsL

bu6nmmoreka [IOK

46 MPU3MBI; TIpsIMasi ¥ HAKJIIOHHAS PU3MBI; O0KOBast U
P > 1P P ’ https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTH MPU3MBbI
47 [Tapannenenunen, NpsAMOYTOIbHBIN NapajuleNIeUNe] U bubmmoreka [JOK
€ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojapHas nupaMmujia, TpaHd 1 OCHOBaHUE
48 MUPaMHUJIBI; OOKOBAs ¥ MOJIHAS TOBEPXHOCTh MTUPAMU/IBI; bubmorexa HOK
P ’ . P P ’ https://m.edsoo.ru/fblcd0as
IIpaBUJIbHAS U YCEUEHHAS TMPAMU/IA
[IpaBusibHBIE MHOTOTPAHHHUKU: TTIOHSATUE TTPABUIILHOTO
49 MHOTOI'PaHHUKA; MTPaBUJIbHAS [IPU3Ma U NMPABUIIbHAS bubnnorexa [JOK
[IUpamMu/ia; paBuibHas TpeyrojabHas nupaMuia u https://m.edsoo.ru/074c8865
IIPABWIbHBIN TeTpa3ip; KyO
50 IIpencraBnenue 0 NpaBUJIbHBIX MHOTOIPAaHHUKAX: bubnnorexa [JOK
OKTa’Ap, AOACKAdAP U UKOCADIP. https://m.edsoo.ru/a0fddSbf
CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO
51 TOYKH, IPSIMOM, MIIOCKOCTH. DIEMEHThl CHMMETPUH B bubnmnorexa [JOK
mUupamMuIax, mapauiejaenuneaax, NpaBuiIbHbIX https://m.edsoo.ru/b9e777d9
MHOTOT'PaHHHUKAX
50 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, bubnuoreka [JOK
JMaroHaiau, yribl https://m.edsoo.ru/6¢cdbecef
[Tomane 60K0BOI MOBEPXHOCTH M TOJTHOM
53 MMOBEPXHOCTH MPSIMOM MPU3MBI, TIIOIIAb OCHOBAaHHUH bubmotexa HOK
P PAMOT TIPHSMEL, ) : https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU MTPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH M MIOBEPXHOCTH
54 [IPaBIILHON ITUPaMUIbI, TEOPEMA O ILIONIAAN OOKOBOM bubnuorexa [IOK
p p . . p https://m.edsoo.ru/5603e30b
MOBEPXHOCTH YCEUEHHON MTUPaMUJIbI
bubnmnorexa [JOK
55 KonTtponbnas pabora mo teme "MHoOrorpaHHUKH" 1

https://m.edsoo.ru/a95f5c04




bu6nmmoreka [IOK

56 ITo e 00 00béme
o M https://m.edsoo.ru/7ad0020b
bubnunoreka LIOK
57 005¢ a
bEM THPANHAN https://m.edsoo.ru/235171b3
bubnunoreka LIOK
58 O0nBe
DEM TTHPAMIb! https://m.edsoo.ru/f47dfefd
bubnunoreka LIOK
59 O0Be
DEM TTHPAMIb! https://m.edsoo.ru/79¢10312
N bubmuoreka [IOK
60 0
OOBEM nHpamuip! https://m.edsoo.ru/2faadc3f
61 O0BEM TIPU3MBI bubmmorexa [IOK
https://m.edsoo.ru/79853608
bubnuoreka [IOK
) "
6 OOBEM mpH3MbI https://m.edsoo.ru/1e053890
bubnuoreka [IOK
63 O0nBe
PEM TPHIMET https://m.edsoo.ru/482d3f51
64 KonTponbnas pabora no teme "O0bEMBI bubmuoreka [IOK
MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573c
65 [ToBTOpenue, 0000IIeHNE CUCTEMAaTH3aIUs 3HAHUH. bubmuoreka [IOK
ITocTpoeHue cedyeHu B MHOTOIPAHHUKE https://m.edsoo.ru/098bedad
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITNS 3HAHUN.
66 Brluucnenue paccTosHUA: MEXy IBYMsI TOUKaMH, OT bu6mmoteka IIOK
TOYKH JI0 NIPSMOM, OT TOUKHU 10 TIIIOCKOCTH, MEKY https://m.edsoo.ru/f7792ba9
CKPEIIUBAIOIIUMUCS TIPSIMBIMU
but6mmoreka [IOK
7 4
6 TOroBaz KOHTPOIbHas padota https://m.eds00.ru/b9146bc0
68 [ToBTOpeHue, 06001IeHNE cucTeMaTU3alks 3HAHUH. bu6muoreka [JOK

Brrunciaenue YIJIOB: MCIKAY CKPCHIUBAOIIUMUCH

https://m.edsoo.ru/56765e8b




MIPSAMBIMHA, MEXKIY pr[MOﬁ " IINIOCKOCTBIO, ABYI'PAHHBIX
YIJIOB, YIUIOB MCKAY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hununapudeckas HTOBEPXHOCTh, 00pa3yromue
1 OUWINHAPUYICCKOU IIOBEPXHOCTH, OCh IINHAPUIECKOU 1 buGnnorexa LIOK
P P ’ P https:/m.edsoo.ru/6054b8c1
MIOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBast IOBEPXHOCTb,
2 o0pa3yromias U OCh; IIIOMAAb OOKOBOW U IOJHOM 1 bubmmorexa LHOK
pasyio ’ https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0pakeHune MuIMHApPa Ha TUIOCKOCTH. Pa3BépTKa
3 nunHapa. CeueHus IMHAPA (TUIOCKOCTHIO, | bubnnoreka [JOK
NapaJuIeIbHON WIH NIEPIEHIUKYISIPHON OCU https://m.edsoo.ru/016e25eb
IUATTUHIPA)
Konundeckas moBepXHOCTH, 00pa3yrolre KOHUYECKOM
4 MMOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU 1 bubmmorexa [TOK
p ’ p https://m.edsoo.ru/c94ba09b
MMOBEPXHOCTHU
5 Konyc: ocHOBaHue U BepiInHa, 00pa3yroias u OCh; | bubnnoreka [JOK
IUI0IAab OOKOBOI M MOJTHOM MOBEPXHOCTH https://m.edsoo.ru/897dd3b2
6 VYceu€HHbIN KOHYC: 00pa3yIoIINe 1 BHICOTA; | bubnunorexa [JOK
OCHOBaHMS U OOKOBasi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300paxkeHne KoHyca Ha MIOCKOCTH. Pa3BépTka
7 koHyca. CeueHusi KoHyca (MIOCKOCThIO, MapauieIbHON 1 bubnmoreka [JOK

OCHOBAHHIO, U IJIOCKOCTBIO, IPOXOIALIEH Yepe3
BEPILUHY)

https://m.edsoo.ru/Obde 1be8




Cdepa u map: HeHTp, paanyc, IuaMeTp; IIoaab

bu6mmoreka [IOK

8
MOBEPXHOCTHU Cepsl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl U IIOCKOCTH; bubmmoreka [JOK
9
KacaTellbHasl TNIOCKOCTh K cdepe; miomanb cepbl https://m.edsoo.ru/bed12a43
10 N3o6paxkenue cdepsl, mapa Ha miockocTd. CedeHus bubnunoreka [IOK
mapa https://m.edsoo.ru/bc15f7f2
11 KoMOuHamwst Ten BpaieHus: ©# MHOTOTPaHHUKOB bubmmorexa [OK
t pati P https://m.edsoo.ru/3cef10e5
12 MHororpaHHHK, OITUCaHHBIN 0KOJI0 chepsr; chepa, bubnnoreka [JOK
BIIMCAaHHAsl B MHOIOTPAHHUK HJIA B TEJIO BPAIICHUS https://m.edsoo.ru/0b136158
13 [TonsTre 06 06bpéMe. OCHOBHBIE CBOHCTBA 00BEMOB bubnuorexa [JOK
TEeln https://m.edsoo.ru/26a03fb7
N bubnuorexa [JOK
14 O0BEM IUIMHIpA, KOHYCa
I npa, Y https://m.edsoo.ru/5513d87b
N bubnuorexa [JOK
15 O0BEM mIapa u wiomaab chepsl
P mane chep https://m.edsoo.ru/d189bde2
[Tono6ubIe Tena B mpocTpancTBe. COOTHOLIEHUS
16 MEX1y TUIOIIAIMU TIOBEPXHOCTEH, 00bEMaMu bubmmorexa [OK
oy tman p ’ https://m.edsoo.ru/810cfleb
MOO0HBIX TET
17 Kontponbnas padota nmo temam "Tena Bpamienus" u bubnuoreka [JOK
"O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha III0CKOCTH U B TPOCTPAHCTBE bubmorexa HOK
p poctp https://m.edsoo.ru/Scaefclb
19 Cno>xeHue ¥ BhIYMTAaHHUE BEKTOPOB bubmmorexa [TOK
P https://m.edsoo.ru/23f4f089
bu6 OK
20 YMHOXEHUE BEKTOpa Ha YHUCIIO nomoreka 1]

https://m.edsoo.ru/dee379¢eb




)1 Paznoxxenue BekTopa 1o TpémM HEKOMIUIaHAPHBIM bubnunoreka [HOK
BekTopaM. [IpaBuiio napannenenumena https://m.edsoo.ru/a28fd74e
2 Pewrenune 3amay, CBA3aHHBIX ¢ TPUMEHEHUEM ITPaBUIL bubmmoreka [JOK
JIEUCTBUI C BEKTOpaMU https://m.edsoo.ru/5a827900
3 KoopanHatHO-BEKTOPHBINA METO ITPU PELIEHUN bubnnoreka [HOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpssMoyronbHas cucteMa KOOpJIMHAT B IPOCTPAHCTBE.
24 Koopaunarsl Bextopa. [Ipocreiimue 3anaun B bubmmorexa [TOK
P pa. 1ip 8 https://m.eds00.ru/48db7058
KOOpJMHATAX
)5 VYron mexay BekTopamu. CKalsipHOE POU3BEICHHE bubnuorexa [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruucnenue yrioB Mexay OpsIMbIMU U INIOCKOCTSIMU bubmmorexa [OK
T yp https://m.edsoo.ru/8efbe78e
7 KonTponbhas padbora no teme "BekTopsl u bubnnorexa [HOK
KOOPJMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0600IIeHNE U CUCTEMATH3AITUS 3HAHH.
28 OcHoBHbIE QUTYPBI, PAKTHI, TEOPEMBI Kypca bubmmorexa LHOK
YPHL > TEOPENBLIYP https:/m.edsoo.ru/1780basd
TJITAHUMETPUHU
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH.
29 OcHoBHbIE QUTYPBI, PaKThl, TEOPEMBI Kypca bubmmorexa LOK
YPBL, ’ p My https://m.edsoo.ru/078cd184
MJIAHUMETPUHU
30 [ToBTOpenue, 0000IIeHNE U cUCTeMaTH3alHs 3HaHU. bubnnoreka [JOK
3aza4yM INIAaHUMETPUN U METOABI UX PEILICHUS https://m.edsoo.ru/7491efe0
a1 [ToBTOpeHmEe, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUM. bu6mmorexa [IOK
3a7auu IIAaHUMETPHUHU U METOABI HX PEIICHUS https://m.edsoo.ru/4dffda97
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS 3HAHUH.
bu6mmoreka [JOK
32 OcHoBHbIE QUTYPBI, PAKTHI, TEOPEMBI Kypca

CTepPeOMETPUH

https://m.edsoo.ru/74b2ad91




bu6mmoreka [IOK

33 HToroBast KOHTpOJIbHAs paboTa 1
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 0000IIIEHNE ¥ CHCTEMAaTH3allvsl 3HAHUN 1 bubmorexa HOK
https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OrnepupoBaTh NOHIATHAMU: TOUKA, MPAMasi, INIOCKOCTh
75 [TprMeHSITh aKCHOMBI CTEPEOMETPUH M CIICACTBHSI U3 HUX TPU PEIICHUH
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHSIMH: MAPaJUIENBHOCTh M MEPIEHIUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
74 KnaccuduimpoBaTs B3aMMHOE pacIoOKEeHUE MPSIMBIX U TIIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHITHSIMH: JBYTPAHHBIN YTOJI, TPaHH JIBYTPAHHOTO yTJIa,
7.5 pebpo IBYrpaHHOro yria, JHMHEWHBIM Yron JBYIpaHHOTO YTIa,
rpagycHas Mepa JByTpaHHOIO yria
OnepupoBaTh NOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBIMYKIIBIHA
7.6 MHOTOTPaHHUK, JIEMEHTBI MHOTOTpaHHHKA, MIPaBUJIbHBIN
MHOTOTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (ITUpaMHJIa, TPU3MA,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
. KIacCupuKanuyd  (BBIMYKJIbIE W HEBBIMYKJIBIE  MHOTOTPAHHHKH,
' MpaBWJIbHBIE MHOTOTPAHHHUKH, TPSMble ¥ HAKJIOHHBIE TMPU3MBI,
napauieIeTuneIbl)
- OnepupoBaTh  TOHSITHUSIMH: CeKymias  TUIOCKOCTb, ceueHue
' MHOTOTPaHHUKOB
210 OOBSICHITh TPUHIUIBI  ITOCTPOCHHUS CEUYCHUH MHOTOTPAaHHHUKOB,
' UCIIOJIb3YS] METOJ CIIEI0B
Ctpouth cedeHHs] MHOTOTPAHHHUKOB METOJOM CJIEJIOB, BBIMIOTHSTH
7.11 (BBIHOCHBIE) TUIOCKME YEPTEKH W3 PUCYHKOB TMPOCTBHIX OOBEMHBIX

¢duryp: Bua cBepxy, cOOKy, CHU3Y




7.12

Pemats 3amaun Ha HaX0Xk/IEHHUE FEOMETPUUECKUX BETUYHH 0 00pa3iam
WM ajNropyuT™MaM, INPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MATEMATUYECKMX 3aJad Ha BbIYHCICHUE
PacCTOSAHUN MEXKIY ABYMSI TOUKaMH, OT TOYKH JO IPSIMOM, OT TOUYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIHUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XIACHUE I'COMCTPHUYCCKUX BEJIUYHH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUEC MCTOJbI IIPpHU
PEIICHUN CTaHAAPTHBIX MaTEMAaTHYCCKHUX 3aJa4d Ha BbBIYMCICHHUEC YIJIOB
MCKAY CKPCIIUBAOIHUMHUCA IMPAMBIMH, MCIKIY HpﬂMOfI " IMIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

Beraucisate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHpamMuaa) C OpUMCHCHHEM  (GOpMYJ,  BBIYUCIATH
COOTHOILEHUS MEXK1Y TUIONIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOT0OHBIX

MHOTI'OIr'paHHUKOB

OnepupoBaTbh NOHATUSIMU: CUMMETPUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPHPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (DUTypax, MpeACTaBICHHYIO Ha

YepTekKax U pUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pPELICHUs, €CIU YCIOBUS
IIPUMEHEHHUs 3aJ1aHbl B IBHOU (hopMme

IIpuMeHATh mpocCTEHIIHE NPOrpAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paClliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATh TOJTYYEHHBIE 3HAHUS Ha TMpaKTHKe: aHAJTU3UPOBATh
peanbHblEe CUTYallMM W MPHUMEHSATh W3YyUEHHBIE MOHATHS B TpOIEcce
MOUCKA pelIeHUs] MaTeMaTu4ecku C(OpMyIUpPOBAHHON MPOOIEMBI,
MOJICIIMPOBATh PeAbHBIC CUTYAIH Ha S3BIKE TEOMETPHH, UCCIIETOBATh
MOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM T'€OMETPHUUECKUX TOHATHH U
TeopeM, armnapara aireOpsl, pelarb NPaKTHUYECKUE 3ajauu, CBI3aHHbIE

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH




11 KIIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBanus
pe3yJbTara
6 I'eometpus
OnepupoBarb TOHSITUSIMH UTAHIPUYECKast MMOBEPXHOCTb,
61 oOpa3yolye TUIUHAPUYECKONW MOBEPXHOCTH, LUIUHIAP, KOHHUYECKas
' MMOBEPXHOCTh, OO0pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas moBepXHOCTh
6.2 Pacrio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOMYYEHUS TEI BpAIlCHUS
6.4 KnaccudunupoBars B3aUMHOE pacIoiioKeHUE CPephl U MIIOCKOCTH
OnepupoBarh NMOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMCHTA,
6.5 BBICOTA CETMEHTA, IIapOBOM CIIO, OCHOBAHKE IIAPOBOIO CIIOSI, BHICOTA
IAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W IUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUYECKUX Tell C MpUMEHEHHEM (PopmyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy Hu
6.7 ONMCAaHHBIN OKOJO cdephl, cepa, BNUCaHHAS B MHOTOTPAHHUK WM
TEJIO BpalleHUs
63 BbluHcnsTe COOTHOIIEHMS] MEXAY IUIOMAASIMU TOBEPXHOCTEH U
. 00bEéMaMu 1MOJJOOHBIX TEI
6.9 N3o06paxaTs n3ydaembie GUTYpHI OT PYKU U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTYp: BHUIl CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh U MPEOOPA30BHIBATE HH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYpax, MPEJCTABICHHYIO Ha
gepTekax U pUCyHKax
[IpumensITh reoMeTprueckue GakThl TSl PEIICHUS] CTEPEOMETPHUECKHUX
6.12 3aja4, IPEANoJararoliX HECKOJIBKO IIAroB PEIICHHS, €CIH YCIOBHS
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremoaHaTh I[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpa Ha 4UCIIO, 06'bHCH5ITB, KakKMMH CBOMCTBAMHM OHH

o0JIaaroT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICnuIeaa npu CI0XKECHNHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: NCKAPTOBbBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBEHCTBO BEKTOPOB, KOOPAHUHATEI BEKTOPA,
yroji MCEXKAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BCKTOPbI

6.17

HaxoauTh cymMMy BEKTOpPOB M NPOMU3BEIACHHE BEKTOpA HA YUCIIO, YOIl
MEX/1y BEKTOpaMHU, CKaJIIPHOE POU3BEACHHE, PACKIIA IbIBATh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG TCOMCTPHUUCCKUEC 3ala4Yd Ha IIPUMCHCHHC

BCKTOPHO-KOOPAUMHATHOI'O MCTOJ1a

Pemarsn 3aJa4yyd Ha J0Ka3aTCJIbCTBO MAaTCMAaTHU4YCCKHUX OTHONIICHUH U
HaXO0XKACHHUC 'COMCTPHYCCKUX BCIIUYHNH I10 06pa3uaM WK aJITOPUTMaM,
IIPUMCHSA HN3BCCTHBIC METOBI npu pEeIICHUN CTaHAapPTHBIX

MaAaTEMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpumensaTy mnpocTelie NpOorpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKUX
3a7a4

[IpuBoAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKA3HU, PACIIO3HABaTh MPOSBJIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHATh MONYyYEHHBIE 3HAHHWS Ha TMPAKTUKE: aHAJIU3UPOBATh
pealbHbIE CUTyallUH M NPUMEHATh U3YYEHHBIC MOHATHS B IPOIECCE
MOMCKA PEeNICHUsST MaTeMaTU4ecKu CGHOPMYITUPOBAHHOW MPOOIEMEI,
MOJIETIMPOBATh PEAJIbHBIE CUTYAI[UU HA SA3bIKE T€OMETPUM, UCCIIEA0BATh
MOCTPOEHHBIE MOJICNIH C UCIOJIb30BAHUEM T€OMETPUUYECKUX TMOHATHIN U
TeopeM, afmapara anredpbl, peniath NPaKTUYECKUe 3a]a4u, CBSI3aHHbIC

C HAXOXXACHUEM I'€COMCTPUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eomerpus

OcHoOBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IIOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleJIbHbIE IMPSIMBIE B  IPOCTPAHCTBE,
[apaJUIeIbHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMOM M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroOJI MEXKAy IpPsAMBIMA B IPOCTPAHCTBE.
[lapamienpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX —MIockocted. [Ipocreiimne npocTpaHCTBEHHbIE (UIYpbl Ha

IIOCKOCTH: TETPAdIP, Ky'6, napajiieJIcnmIic [, moCTpOCHUC CeUYCHUI

7.3

7.4

[lepneHIUKYNSIpHOCTh TPSIMOM M IUIOCKOCTH: NEPIEHIUKYISpPHbIE NpPSMbIE B
IIPOCTPAHCTBE, MpPsSMbIE MApAJUIEIbHbIE WU IEPHNEHAUKYISIPHBIE K IUIOCKOCTH,
MpPU3HAK NEPIEeHIUKYIIPHOCTH NpPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOil
NEPIEHIUKYJIAPHON IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yrojl MEXIY NPSIMON U
IJIOCKOCTBIO,  JIBYIPAHHBIA  YroJl, JIMHEWHBIA Yrojd JBYI'PaHHOrO  yrIuja.
IlepnieHIUKYNSAp M HAKJIIOHHBIE: PACCTOSIHUE OT TOUYKH JO IUIOCKOCTH, PACCTOSIHHUE
OT NPAMOH J10 TUIOCKOCTH, MPOEKIUS (PUTyphl HA IIOCKOCTh. [IeprneHIuKynsipHOCTb
IUIOCKOCTEH: MPU3HAK MEPIEHANKYIIPHOCTH IBYX IulockocTe. Teopema o Tpéx
MepIeHIUKYIIApax

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JI€MEHTHl MHOTI'OIPAHHUKA, BBIIYKIIbIE U
HEBBIMYKJIbIE MHOTOI'DAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronapHas
MpU3Ma, TpaH! ¥ OCHOBAHHS MPU3MBI, IPsIMasi U HAKJIOHHAS TPU3MbI, OOKOBas U
MOJIHAS MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYT OJIbHBIN
napajuieJienuIe] U ero coucrsa. Ilupamupa: n-yronpHas nupamMuaa, TpaHU U
OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U TIOJIHAS MOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS U
yCceu€HHasi INupaMuaa. OJIEMEHTbl MpU3Mbl M nupaMuisl. [IpaBunbHbIC
MHOTOTPaHHHUKU: MOHATUE MPaBUJIBHOIO MHOI'OIPAaHHUKA, MpPaBUJIbHAS MPU3Ma U

MpaBWIbHAsg TUPaMUJa, MpaBWIbHAS TPEYroJibHas NUpaMHIa U IPaBHIbHBIMN




7.5

7.6

7.7

terpasap, kyO. IlpencraBieHune o mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadp,

noexadap u ukocasapyrue CedeHust Ipu3Mbl U MUPAMHUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHUpaMUJaxX, MapajulelieluIenax,

IMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOW TIOBEPXHOCTHM M IIOJHOM IOBEPXHOCTH MPSIMOM IpHU3MBI, ILIOIIAIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NPSAMOH pu3Mbl. [ Lomaas 60xoBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IIPABWIBHOM NUPaMUIbl, TEOpPEMa O ILIOLIAAU

yceu€nHoit nupamupsl. [Torstue 06 00bpéMe. OOBbEM HPaAMUIBL, TIPU3MEI

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS  MEXKAY  IUIOMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEIl

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yroliue IMIMHIPUYECKON MOBEPXHOCTH,
OCh UMWJIUHApPUYECKOW moBepxHOCTH. Llunmuuap: ocHoBanust u  OOKOBast

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ1011adb OOKOBOI U IOJHOM TTOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOWAAb OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroIiye U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOMIalb TOBEpXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cepe, MmIomaisb

cepsl

6.4

N3o6paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KOHyca

6.5

KomOuHanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
OPsIMOYTOJIBHOTO Tapajuienienunena u ciueactsuss u3 He€. OOBEM IWIHMHIpA,

koHyca. O0BEM mapa u miomaab chepol

6.7

[MomoOuple Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAIIMU

MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI




6.8

Ceuenus nunuMHapa (mapajyieNbHO U NEPHEHAMKYISPHO OCH), CEUEHHUS KOHYyca

(mapanenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEPE3 BEPLLUHY), CEUEHUS 11apa

6.9

6.10

BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kcilo. Pa3inokeHue BEKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekropaMm. [lpaBuno mnapamienenunena. PemeHwe 3agad, CBSI3aHHBIX €

MPUMEHEHHUEM IPABUII ACUCTBUI C BEKTOpaMU

[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitimne 3amaun B KOOpJAMHATax. Yroil Mexay BekTopamu. CKaisipHOe
IMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

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




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

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (popMynupoBaThb W ONEPUPOBATH MOHATUSAMHU: ONpEIEICHHE,
aKCcUoMa, TeopeMa, CIEICTBUE, CBOMCTBO, IPHU3HAK, J10KA3aTeIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
¢dopMmynupoBaTh 00paTHOE U IPOTUBOIOJIOXKHOE YTBEP)KACHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYXKACHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpPOBATh IMOHATUSMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpalMy HaJ MHOYKECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIM  ammapar Juisi OINUCaHUS  peasbHBIX
IIPOLIECCOB U SIBJICHUM W NIPU PEIICHUHU 3aj7ad, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX IIPEIMETOB; YMEHHUE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHME 3a/JaBaTh U
OINMCHIBATh Tpadbl pa3IMUHbIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HAaTYpaJIbHOE YHUCIIO, IEJI0€ YHCIIO,
CTENEeHb C IeJIBIM TMI0Ka3aTesieM, KOpEeHb HaTypalbHOU CTENEeHHU, CTETICHb
C palMOHAJIBHBIM  TIOKa3aTeleM, CTeNeHb C JIEUCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yucia, CHHYC, KOCHHYC ¥ TaHTEHC
MIPOU3BOJBFHOTO YHCIIA, OCTAaTOK MO MOJYJIO, pallOHAIbHOE YHUCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IIEIBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCENT, YMEHHE HCIOJb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl IeTUTeNh U HaUMEHbIIee
oOuiee KpaTHOe, adroput™ EBKiMAa npu penieHuu 3ajad; 3HaKOMCTBO
C pa3IMYHBIMU TMO3UIUOHHBIMH CHUCTEMaMH CYHUCIICHHS; YMEHHE
BBITIOJIHATH BBIYUCIICEHHUE 3HAYEHUH U MpeoOpa3oBaHusl BhIPAXKEHUH CO

CTETEHSIMH U JIorapudmamu, npeodpa3zoBaHus APOOHO-PALUOHATBHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass  TPOTPECCHsl,  TEOMETpHYECKas  IPOrpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IIOCJIEOBATEIBHOCTH, B TOM UHUCIE€ C I[OMOIIbIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMILUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(MeTHYecKue NeUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBATh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeiuTeNb

MaTpHUILIbl, F€OMETPUYECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MU CHUCTEM; YMCHHC pCIIATb YpPaBHCHUA,
HCPAaBCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA MW CHUCTEMbI C IApaMCTpOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS PCHICHUA MAaTEMATUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX oOmacrei HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHIAMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MEPUOJUIHOCTh (PYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
(GYHKIUH, SKCTpeMyM (YHKITH, HauOOoIbIlIee U HAaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAS (DYHKINS, aCHMITTOTHI
rpaduka GyHKIUU, TepBas W BTOpas NPOW3BOAHAS (PyHKIHUH,
TEOMETPUUYECKUI ¥ (PU3MUECKHI CMBICT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAenEHHbId MHTETpall; YMEHHE HaXOJUTh AaCUMMOTOTHI Tpaduka
(YHKIIMU; yMEHUE BBIYHCIATH MPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMMO3UIMHU (YHKIIHI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy QyHKIHUU; YMEHHE HAXOIUTh MPOU3BOIHBIC JIEMEHTAPHBIX
(GyHKIUH; yMEHHE WCIOJIb30BaTh MPOU3BOMHYIO JUISI UCCIIEIOBAHUS
(GbyHKIMA, HAXOIUTH HAMOOJNIBIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITU;
CTpOUTh TpaUKM MHOTOUJICHOB C HCIOJBL30BAaHUEM armapara

MaTE€MaTUYCCKOI'O aHa/IM3a, IPUMCHATD ITPOU3BOJHYIO JJIs1 HAXOXKIACHUA




HaujIydymiero peuiCHusA B MPUKIAAHBIX, B TOM YHUCJIE COLOUAIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOIaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS C TOMOILBIO AU(PepeHIINATbHBIX YPaBHEHUI

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMS, KOMITO3UIMS (QYHKIUHA, TUHEHHAsS (YHKIMS, KBaJpaTHYHAS
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMM, TOKa3aTenbHass W JorapupmMuueckas (QyHKIUH, yMEHHUE
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHMUs
rpaduKoB (GYHKINH, UCTIONB30BaTh TPAPUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, NPU PEIICHUH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 337a4 U3 peaJbHON JKWU3HM; BHIpaKaThb (OpMylIaMu 3aBHCHMOCTHU
MEKIY BETMYHMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHU,

HCPAaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3a/ladll Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, MCCIIEOBATh IOJ[y4EHHOE PEIICHUE H
OLIEHUBATh MPaBIONOJ00HOCTh PE3yJbTaTOB; YMEHHE MOJICINPOBATh
peanbHble CUTyallMd HA S3BIKE MATEMATHKH; COCTABIISTH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJENIH C MCIONb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOJTYYCHHBIH pe3ybTatT

YMeHue onepupoBaTh IMOHATUSIMHU: CpeqHee apupMeTHYEcKoe,
Me/raHa, HauboJipllee ¥ HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaH/apTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMEHUE H3BJIEKaTh,
HMHTEPIPETUPOBATh MH(OPMALINIO, TIPEICTABICHHYIO B TaOIWIaX, Ha
auarpammax, rpagukax, OTpa)aronryro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBICHUH; TPEICTABISITh HHPOPMAIMIO C TOMOMIBIO TabIUIl U
JUarpaMM; HCCIIEIOBaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM YHCIE C

NpUMEHEHHEM TpauyecKuxX METOJOB U 3JEKTPOHHBIX CPE/CTB;




rpau4ecKd HCCIEeI0OBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuun

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HMCIOJIB30BAaHUEM TPAPHUUECKUX METOJOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh MOHATHAMM: Ciy4dalHas BEJIMYHMHA, paCHpEACIICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHM paclpeicieHus Hu
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0OKa3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Uisl peleHHs 3a/1a4; 3HAKOMCTBO C NOHSTHSMU: 3aKOH
OOJNBIINX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPHl MPOSABICHHUS 3aKOoHAa OOJIBLIMX YHCENl B
NPUPOJHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpPOBATh
MOHATUSIMM: COYETaHHME, IEPECTAHOBKA, YNCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUEe NPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHHUs Ul pelleHHs 3a/1ad; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATh NOJYYECHHBIH pe3ybTaT

YMeHue onepupoBaTh TMOHATUSAMHU: TOYKA, IMpsMas, IIJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAaHHBIM Yroji, CKPELIMBAIOLIUECS MpPSMBIE,
MapajuiebHOCTh U MEPIEHIUKYISIPHOCTD NPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSMBIMH, YTroJl MEXIY NMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMH, PAcCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHHE HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTEMaTHYECKHE MOJAEIN C IOMOLIbI0 I'€OMETPHYECKUX IOHATUH U

BCJIMYMH, PCIIATh CBA3AaHHLIC C HUMU ITPAKTHUYCCKUC 3aa4n
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YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb (GUTYPBI, 00bEM (UTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKA,

Ky0, Mapaijenenure], npusMa, nupamuaa, Gurypa m HOBEpXHOCTh
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BpallleHMs], LWIMHIP, KOHYC, 1ap, cdepa, mIomanb chepsl, mIomanb
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapaJuleenueia, TUpaMubl, PU3Mbl, LHIUHAPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHUS] KOHYCA U LIWJINHIPA,
NapajuIeJIbHBIE OCH WM OCHOBAHUIO, CEYECHHE IIapa, IJIOCKOCTD,
Kacaromascs cepbl, HAIMHIAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOIpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME MpPHUMEHSATh CBONCTBA TIE€OMETPUYECKUX (Uryp,
CaMOCTOSITENTFHO (HOPMYITHPOBATh OINPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'EOMETPHUUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM OIPOBEPraTh HX; yMEHHE IPOBOJUTH
kinaccuukanuoo QGUryp 1O pa3MyHBIM [PU3HAKaM, BBIIOJIHATH

HGO6XOHI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHune omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE PUTYPHI, B TOM YUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPHUUECKUE OTHOIICHHS
MpU PELICHUH 3aJ]]a4; HaXOJWUTh T€OMETPHUYECKHe BETUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUHM 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEATbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YrOJI, IUIOMIalb, 00BEM, TUIONIAAh MOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHKCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHAPA, TUTOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapauiesenuIeaa, TUPaMubl, MPU3MBI,
OWIMHApA, KOHYyCa, Iapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp

12

YMeHue omnepupoBaTh  MOHATHUSMHU:  MPSAMOYTOJIbHAas  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpPA HA YUCIO, Pa3I0KEHHE BEKTOpa 1O
0a3ncy, CKaISIpHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEACHHE, YrOJ
MEXIYy BEKTOpaMH;, yMEHHE  HCIOJNb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JUIS PEIICHUS TeOMETPUYECKUX 3a7ad W 3a1ad

JpYTruX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METON sl pELIeHUs 3a/]ayu;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTUKU B HM3YUYCHHH MPUPOJHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUHUCKOM UM MHUPOBOH

MaTeMaTHYECKOU HAyKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn

1 Hucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

- Panmonanbhbple  uyucia. OOBIKHOBEHHbIE M JECATHYHBbIE JPOOM, IPOLIEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaIbHOU cTeneHu. J{eHCTBHS ¢ apupMeTHIECKIMU
' KOPHSMH HAaTypaJIbHOU CTEIICHU

14 Crenenp ¢ wnensiM mnokasareneM. CTelneHb € palMOHAIBHBIM IIOKA3aTEIIEM.
' CBoiicTBa cTENeHU

s CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIrO apryMeHTa

1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl

JlelicTBUTEeNnbHBIE 4YKCIa. ApUdMETHUECKHEe OIepaluud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuOnrxkE€HHbIE BBIYUCIIEHNUS, TPaBUIa OKPYTJICHUS, MPUKHUJIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN

1.8 [IpeoOpazoBanue BeIpaKeHUN

1.9 KommiekcHele uncna
2 YpaBHEHHUsI U HEpABEHCTBA

2.1 [enble u 1poOHO-pallMOHANTbHBIE YPaBHEHUS

2.2 HppannoHaibHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHMs

24 [Toka3zaTenbHbIE U JOrapuPMUUECKUE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuuecKke HEPaBeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILIbI




3 OyHK1MU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymm QyHKmmm.
39 IIpomMexxyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKUMsA C HaTypajJbHbIM M LEJbIM IOKa3zaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl rpadukoB Qynkuuid. CoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIE FIeMEHTApHBIX (YHKIMHA
[IpumeHeHne NPOU3BOMHOM K HMCCIEOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 skcTpeMyMbl. HaxoxxeHne HanbobIero 1 HaMMEHbLIETo 3HaYeHUs! QYHKIMU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JOrHKa
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMu. J[narpamMmel Ditiiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTU B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
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