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HHOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma ydeOHoTO Kypca «l'eoMmerpusi» 0a30BOTO YpOBHS JIs
obyuarommxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOro
roCcyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CpeAHero odiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMA, TPEIBABIICMBIX K
MaTEeMaTHYeCKOMY OOpa3OBaHHWIO, U TPAIUIUANA POCCUUCKOTO 00pa3oBaHMSI.
Peanuzanust mporpaMMbl 00€CIIeYMBAET OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIMSIMH,
COCTABJISIIOIIMMU OCHOBY JIJIsI CaMOPA3BUTHSI W HENPEPHIBHOIO 00pa30BaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOT0, JIMYHOCTHOIO M TO3HABATEIBLHOI'O PAa3BUTHS
JUYHOCTU 00YYarONInuXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpHUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUYECKON 3HAYMMOCTBIO METANpPEeIMETHBIX H
NPEeIMETHBIX PE3yJIbTaTOB O0yuY€HHs TeOMETPUHM B HAMPABICHUU JMYHOCTHOIO
pa3BUTHs OOyyaromuxcs, (QopMuUpoBaHUS (YHKUMOHAIBHOW MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBbIX AUCUMIUIMH. PazButre y oOydaronuxcs
IPABUWIBHBIX NPEICTABICHUN O CYIIHOCTH M IPOMCXOXKIACHUM I€OMETPUYECKUX
a0CTpaKkInii, COOTHOIIEHUH PEATbHOTO M HACAIBHOIO0, XapakTepe OTpaKeHUs
MaTeMaTH4YEeCKOW HAyKOW SBICHUHM W TPOLECCOB pPEAIBHOTO MHUpPaA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMaTUYECKOI0 MOJEIUPOBAHNS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
y4YalllMXxcsi, a TakKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX [UJIs ajanTaluu B
COBPEMEHHOM OOIIIECTBE.

I'eomerpust sBisieTcs: OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, TaK KaK OOECIEYMBAET BO3MOXKHOCTh M3YYCHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MpllieHue, (GOpMHPYEMOE MNPU HM3YUYEHUU OO0YYarOIIUMHUCH
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJ€E pEeuIeHUs FeOMETPUYECKUX 3a/lad, YMEHHE BBIIBUIATh U OIPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA MPHU PEIICHUU 3aJlady €CTECTBEHHO-
HAYYHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BceX 00JacTsIX NAeATeIbHOCTH uenoBeka. OpHeHTalusi 4yeloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro COLMAIBbHOTrO OblTusA, (dopma
OTpaXEHUsI OKPY’KAIOIIET0 MHPA, YCIOBHUE YCHEHIHOTO IMO3HAHUS M aKTUBHOIO
npeoOpa3oBaHusa  AEUCTBUTENbHOCTH. OnepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHAET pa3Hble BHUABI Y4EOHOM M TPYIOBOM N1E€ATEIBHOCTH,
SBJISICTCSI OJTHUM W3 TPO(ECCHOHATBFHO BAXKHBIX KAadyeCTB, TMOATOMY aKTyalabHa
3amaya (opMUpPOBaHMS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIIICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTUYECKOMN ACATSIBHOCTH TT0 MHOTUM HaIPaBICHUSM.

Ilens ocBoenust mporpamMmbl ydebHOro Kypca «['eomerpus» Ha 06a3oBoM
ypoBHE 00yueHuss — oOmieoOpa3oBaTeIbHOE H OONIICKYJIBTYPHOE pa3BUTHE
oOyuaromuxcst ~ 4yepe3  obOecriedeHHEe  BO3MOXHOCTH  IPUOOpETeHHs U
UCIIOJIb30BAaHUSI CUCTEMATUYECKUX TEOMETPUUYCCKUX 3HAHWMA W JICUCTBHH,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOI0JDKEHUS 00pa30BaHUS
0 CTICIIMAILHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOIH30BAHUEM F€OMETPUHU.

[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAUYEHA s
00yJaronuMxcsi CpeHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHUMA
Ha YpOBHE OCHOBHOIO 00I11ero oopa3zoBanusi. TakuMm oOpa3om, oOydaroniecs Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MAaTeMAaTHYECKHE YMEHUs, CBS3aHHbBIC
co crneuu@uKoid TreoMeTpuM M HEeOOXOAMMBIE JUIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YYHTh T€OMETPHIO Ooee
rIIyOOKO, €Clid B JaJbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHYCCKHUX
3HAHUX B MPOGECCUOHATBHON JESTENHHOCTH.

JlocTkeHrWe 1eaM OCBOEHHS MPOrpaMMbl  OOECNEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMH 3aJadaMH OCBOCHHS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 Kiaccax sBISIOTCS:

o (opmupoBaHHEe TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY’KAIOIIUM MHPOM;

e (opmupoBaHue mpeacTaBICHUS O MHOTOTPAHHMKAX M TeNaxX BpallEeHUs
KaK O BaXHEHIIIMX MaTEeMaTHUYECKUX MOJCIISX, MO3BOJISIONIUX OMHUCHIBATH
Y U3y4aTh pPa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHsS paclo3HaBaTh Ha YEpPTEkKaX, MOJEISAX U B
peabHOM MHpPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIAJICHHE METOJaMH PEIIEHUS 3aJa4 Ha TOCTPOSHHUSI Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTpaHHUKAaX U TeJaxX BpalIEHUs! U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAQJCHWC QJITOPHUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHWE yMEHHUS TPOBOAUTH  HECIOXHBIE  JTOKA3aTEIIbHBIE
pPacCyKJIeHHUsS B XOJ€ pEIICHUS CTEPEOMETPHUUECKHX 3ajad M 3aJad C
IPAKTUYECKUM COJICPKAHUEM;



e pa3BUTHE WHTEJIEKTY aJIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronuxcs, [O3HABaTEIbHOW  AKTUBHOCTH,  HCCIEI0BATEIbCKHUX
YMEHUM, KPUTUYHOCTH MBIILJICHHUS;

e (opmupoBanue GbyHKUIHOHATBHON I'PaMOTHOCTH, pEIEBAHTHOM
F€OMETPUU: YMEHUE PAclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEAIbHBIX KU3HEHHBIX
CUTyallMsIX M TPU M3YUYEHUU JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEW, (OpMyIMpOBAaTh UX Ha S3bIKE
TF€OMETPUU U CO3/1aBaTh F€OMETPUUYECKUE MOJEIH, TPUMEHITh OCBOCHHBIN
F€OMETPUYECKUN ammapar Uil PEeleHUs MPaKTUKO-OPHEHTHPOBAaHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MMOJTYyUYEHHBIE PE3YJIbTATHI.

OTnMYUTENHbHON OCOOEHHOCTHIO MPOTpaMMBbl SBIISETCS BKJIIOYEHHUE B KYypC
CTEPEOMETPUU B Hayalle €ro HW3y4yeHus 3aJay, pelIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa Haj
HUMH, UYTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIMPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJIbHEUIIIEMY U3YUYECHHIO ITPEIMETA.

[Ipeanoutenue OoTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHMs, TO
€CThb TEOPETUYECKHE 3HAHUS MMEIT B CBOEM OCHOBE YyBCTBEHHOCTbH IPEIMETHO-
NPaKTUYECKON AESATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
y4daluxcsi B Kypc€ CTEpEOMETPHM IPOBOJIUTCA 3a CUET pEIICHUsA 3ajJad Ha
CO3/laHHWE  NPOCTPAHCTBEHHBIX OOpa3oB M  3aJady HAa  ONEPUPOBAHME
OpOCTpaHCTBEHHbIMU oOOpa3zamu. CoznaHue oOpas3a MPOBOJUTCS C OMOPOM Ha
HATJIIIHOCTh, a OIEpUpOBaHHE o0Opa3oM — B YCJIOBHUSX OTBJICUEHHUS OT
HATJIITHOCTH, MBICJIEHHOTO U3MEHEHHUS €T0 HCXOJAHOI0 COACPKaAHUA.

OcHoBHBIE conepKaTenbHble JIMHUU Kypca «l'eomerpun» B 10—-11 knaccax:
«MHororpanHukm», «IIpsiMble U IIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTOpbl U1 KOOPAUHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUM
pacnpenensiercs He TOJbKO IO COAEpKATeNbHbIM JMHUSM, HO W TIO ToJaM
0o0yueHUs Ha YPOBHE CpeJIHEro 00IIero oopa3oBaHusl.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHMSI pabouell MporpaMMbl, pacnpenelEHHbIM IO TrojJaM OOy4YeHHs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE TIE€OMETPUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OO0Yy4YalOIUXCs, pacUIupss U
yrayOnsis e€, o0pa3ysi IpOYHbIe MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun orBoauTcA 2 yaca B Henelo B 10 kitacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTEpeOMETpUM. Toyka, mpsMas, IUIOCKOCTH,
npocTpancTBO. lloHATHE 00 aKCMOMAaTHMYECKOM MOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHue TMpsSIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajulelibHble W CKpeIIMBaroIMecs mpsAMble. [lapamienbHOCTh NPSIMBIX H
IUDIOCKOCTEM B NPOCTPAHCTBE: TNAapajICiIbHbIE IPSAMBIE B IMPOCTPAHCTBE;
NapajlieIbHOCTh TPEX MPSAMBIX; MapauIeIbHOCTh MPSIMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXKAY MNpPsIMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napajiyieIbHbIC IJIOCKOCTH; CBOICTBA
napayyiebHBIX  TUIOCcKocTed. [Ipocrelimme mpocTpaHCTBEHHBIE (QUTYPHI Ha
IUTIOCKOCTHU: TE€Tpa’ip, KyO, napajuiesenumnei; ToCTPOCHUE CEUCHU.

[TepneHaUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE, MPSMBIE MApPAJUICIbHBIE W NEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TMEPHEHAUKYJISIPHOCTA NPSMOM M IUIOCKOCTH, TEOpEMa O MPAMOUN
NEPIICHAUKYJIIPHON IIJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YrOJ MEXAY IPSMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yTOJ, JIMHEWHBIM yrojsl JBYIPAHHOTO  yrija.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JO INIOCKOCTH, PACCTOSHHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TpoeKmus  (Gurypsl Ha  TIJIOCKOCT.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK  NEPHEHIUKYJISAPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIIEHAUKYIIAPAX.

MHororpaHHuKH

[TonsiTie MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBINMYKJIbE MHOTOTPAHHUKHU; Pa3BEPTKAa MHOTOrpaHHuKa. [Ipusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HaKJIOHHAs MPHU3MBbI; OOKOBasi U
NOJIHAS MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuga, TpaHd U
OCHOBaHHE MUPAMHJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHUIBI; TTPaBUIIbHAS U
yced€éHHasg MNHUpaMuaa. OJIEMEHTbl NOpu3Mbl U nupamunbl. [IpaBuibHbIE
MHOTOTPAaHHUKHU: MOHSTUE MPAaBWIBHOTO MHOTOTPAaHHMKA; MpaBWIbHAS MpU3Ma U
MpaBUIbHAS MNHPAMUJIA; NPaBWIbHAA TPEYTOJbHAs MUPAMUA W MPABUIbHBIN
TeTpadp; KyO. IlpencraBmeHne o TPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexkas’ap v ukocasap. CeyeHus nNpu3Mbl U TUPaMUIbI.

CuMMeTpusi B MPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPIMOM,
IUDIOCKOCTUA.  OJJEMEHTBl CHMMETPHUM B IHpPaAMHJAAX, NapaJUIeICIUIeIax,
NPaBUIIbHBIX MHOTOTPaHHUKAX.



BrluncneHue 5JeMEHTOB MHOTOTPAHHMKOB: péOpa, JIuMaroHadu, YIJIbL.
[Tnomaas OOKOBOM MOBEPXHOCTHM M TIOJHOW IMOBEPXHOCTU MPSMOW MPHU3MBI,
IUIONaJh OCHOBAaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON TPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHONW MHPAMHUIBI,
TeopemMa O Momaau yceuéHHo mnupamuabl. [lonarue 006 00bEmMe. OOBEM
MAPAMHU/JIBI, TPU3MBL.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

11 KJTACC

Tena Bpalmenus

Hununapuyeckas MTOBEPXHOCT, oOpazyroriue HUAJTUHIPUIECKON
MOBEPXHOCTH, OCh IWUJIUHJIPUYECKOW TOBEepXHOCTH. I[lwinHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasyrwmas W OCh, IUIOMAas OOKOBOW U TOJHOU
MIOBEPXHOCTH.

Konnueckasi moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepXxHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yroiast
U OCh, IUIONAJAh OOKOBOW W TIONHOW TIOBEPXHOCTU. YCEUYEHHBIM KOHYC:
oOpasyrolye u BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JUaMeTp; IUIONaJb MOBEPXHOCTH CQEPBHI.
B3aumHoe pacrnionoxenue chepbl U INIOCKOCTH; KacaTellbHas MJIOCKOCTh K cepe;
IJI0MIAb CEpHI.

N3o0paxkenne Ten BpalieHusl Ha TIOCKOCTU. Pa3BépTka munHapa U KOHyca.

KomOunanuu Tenm BpamieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHHUK, WM TEJO
BpaIICHUSI.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOWCTBA 00BEMOB Teil. Teopema 00 00bEMe
OpsIMOYTOJILHOTO TapajuieNienumena u ciueactsus u3z He€. OO0bEM UUIUHApPA,
koHyca. O0BEM 1apa u mioaib cepol.

[TogoGubie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TT0I00HBIX TEJL.

Ceuenuss mwiMHApa (MapajieIbHO U NEPHEHIUKYJISIPHO OCH), CEUCHHS
KOHyca (mapajuleIbHOE OCHOBAaHUIO W TPOXOSIIEe 4Yepe3 BEpIUIMHY), CEYEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocTy U B IpocTpaHCcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PasiioxkeHne BEKTOpa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3amad, CBSI3aHHBIX C
NIPUMEHEHHEM TNpPaBWJI JEUCTBUM C Bekropamu. lIpsMoyronsHas cucrema



koopauHaT B mnpoctpanctBe. Koopaunatel Bektopa. I[lpocteiiiue 3agaum B
KOOpAMHATax. YTol MexJy BekTtopamu. CkalspHOE MPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexkay NPSMBIMHA M TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIIA
METOJ IIPU PELICHUHU T€OMETPUYECKUX 3a/1a4.



INJTAHUPYEMBIE PE3YJIBTATDI
JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS IMPOTrpamMMbl y4yeOHOro IMpeaMera
«MaremaTrka» XapakTepu3yrTCs:

I'paxknanckoe BocmuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUAIOIIErocs KaKk akKTUBHOTO
U OTBETCTBEHHOI'O0 WJIE€HA POCCHIMCKOro oOIlecTBa, MPEACTaBICHUEM O
MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHHIA,
npolLeayp TpakIaHCKOro oOmmiecTBa (BBIOOPHI, OMNPOCHl U TMP.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C MX
GYHKIUSMUA 1 HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCUHUCKOM TPaKJaHCKOW HICHTUYHOCTH, YBaKCHUS
K MPOILIOMY M HAaCTOSIILIEMY POCCHICKON MaTeMaTUKH, IIEHHOCTHBIM OTHOILIEHUEM
K JOCTH)KCHUSIM POCCHUHCKMX MAaTEMAaTHMKOB M POCCHUUCKON MaTeMaTHYeCKOM
IIKOJIbI, K HCMOJb30BAHUIO 3THX JOCTHXKEHUM B JAPYrMX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHUEM JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO HapOoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, JOTUYECKOTO TIOBEICHHS,
CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKU U I€ITEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYMBOTO Oy AYIErO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOUYas ACTETHUKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyXJICHUM;
BOCIIPUUMUYUBOCTHIO K MATEMATUUYECKUM ACTIEKTaM Pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
HMHTEpecax 370pOBOro U 0€30MacHOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE MHUTAaHHE, COATAHCUPOBAHHBIA PEXKHM 3aHATHI H

OTJIbIXa, perymnsipHas dbusnueckas aKTUBHOCTb); ¢buznuecKoro
COBEPIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
JESITEIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHMEM ILIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
paznmuuHbiM  cepam  TpoPeCcCUOHATBHOW  JIEATENIbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKCHUSIMH, YMEHUEM COBEPIIATh OCO3HAHHBIA BBHIOOD
Oynyimiei mnpogeccuu U PpPeaqn30BbIBATh COOCTBEHHBIC >KU3HEHHBIC TIaHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MareMaTH4eCKOMy OOpa30oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKECHUU BCEU KU3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH NPAKTUYECKUX 33]]a4 MAaTEMATHUYECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYypbhl, MOHUMAaHUEM BIUSHUS
COI[MATIbHO-?KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpenbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTHYECKUX MpodIieM;
OpUEHTaIlMell Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWU MJId pelieHus 3aaad B
00JlacTH  OKpYyXalolllel cpelbl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKU MX
BO3MOXHBIX ITOCJIEACTBUH JIJIs1 OKPYIKAIOLIEH CPEBI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HaykKu UM  OOINECTBEHHOW TNPAKTUKHA, TMOHUMAHHEM
MaTEMaTUYECKON HAyKh Kak cQepbl YeNIOBEUECKOW JIeATeTbHOCTH, JTanoB e
pa3BUTUS M 3HAYUMOCTHU JJIs Pa3BUTUS I[UBUJIM3AIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBJISITh MPOEKTHYIO M HCCIEIOBATENIbCKYIO JEATEIIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHUS IPOrpaMMBbl YU4eOHOTO IpeaMeTa
«MaremaTtuka XapaKTepU3yHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelcmsusiMuU, YHUBEPCANIbHbIMU PecyIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  nosnaseamenvmvle  Oeticmsus,  obecnevusarom
Gdopmuposanue 6a308blX KOCHUMUBHBIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKpyJcarowe2o  Mupa,  HNpuMeHeHue  J102UHeCKUXx,
UCce008amenbCKux onepayull, ymeHutl pabomams ¢ uHgopmayuelti).

ba3oBbie Jornyeckue 1eMcTBUS:

e BBISABJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MATEMaTUUECKHUX
O00OBEKTOB, MOHATHI, OTHOLICHUM MEXIy MHOHATUAMH; (HOPMYIUPOBATH
ONpe/ieJIeHUs]  TOHATHM; yCTAaHABIMBATh  CYLIECTBEHHBIM  MNpPHU3HAK
KJaccuuKalui, OCHOBaHHUA JUIsi OOOOIIEHHS M CpPaBHEHUS, KPUTCPUH
MIPOBOIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (HOPMYIUPOBATH MW TPEOOPA3OBBIBATH  CYXKIICHUS:
yTBEPAUTEIbHBIE M OTPHUIATEIbHBIC, C€IMHUYHBIC, YaCTHBIC M OOIIHE;
YCJIOBHBIC;

e BBISABISATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBOpeursi B (PakTax, MAHHBIX, HAONIOJAEHUAX U YTBEPXKICHUSIX;



npejjiaraTb ~ KpUTEpUU  JJIS  BBISIBIGHHS ~ 3aKOHOMEpPHOCTEH |
IIPOTUBOPEUHIA;

e JleNIaTh BBIBOJbI C MCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JIEIYKTHUBHBIX W
UHAYKTUBHBIX YMO3aKIIIOUEHUI, YMO3aKIIOUECHUN 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATEILHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKIAEHUN (MPAMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
NPUBOJUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBI;

e BbIOMpATH cMOCOO penieHus yuyeOHOUM 3adgauu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIICHUs, BbIOMpaTh HauOolee MNOAXOMSIMIMN C YYETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregabcKue AeCTBUA:

e HCIOJIb30BaTh BOIPOCHI KaK HUCCIIEIOBATEIIbCKUNM MHCTPYMEHT IO3HAHUS;
dbopMynMpoBaTh BOMPOCHI, (PUKCUPYIOUIUE MPOTUBOPEUHE, MpoOIIeMy,
yCTaHaBJIMBaTh  MCKOMOE MW  JaHHOe, (OpPMHUpPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULUIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIILHO CIUIAHUPOBAHHbBIN HKCIEPHUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO
00BbEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

e CaMOCTOSITENBHO (hOPMYIUPOBATH OOOOIICHHS U BBIBOJABI IO PE3YJIbTaTaM
POBEIEHHOIO HAOMIOJEHUS, UCCIEIOBAHUS, OIEHUBATH JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pab6ora ¢ undgopmanmueii:

e BBIABIATH JAeuuTel UHPOpPMAIIUU, JAHHBIX, HEOOXOJAUMBIX JJII OTBETA
Ha BOMPOC U JJIsl PEIICHUs 3aa4H;

e BBIOMpaTh HHPOPMAIMIO U3  HCTOUYHUKOB  PA3JUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHGOPMAIIUIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MH(POPMAIIHIO, MPEJCTABIATh €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUyuecKy;

e OILICHUBATH HaJIEKHOCTh uH(popMaun 1o CaMOCTOSATEIILHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvHvle  KOMMyHUKamueHvle  Oelicmgus,  00ecneyusarom

CchOpMUPOBAHHOCb COYUATLHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0uienue:



BOCIIpHHUMaTh ® (OpMyIHpOBaTh CYXICHHUS B COOTBETCTBUH C
YCIIOBUSIMHM | TIETSIMUA OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO
XOJTy pellIeHus 3aa9i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTar;

B X0/ OOCYKICHHS 33/1aBaTh BOIIPOCHI 1O CYIIECTBY O0CYXIaeMOM TEMBI,
po0JIeMBI, perIaeMoi 3a7ja4u, BHICKA3bIBATh UJICH, HAIICJICHHBIC HAa TIOWCK
pEIIeHUs; COIMOCTaBISATh CBOM CYXXIEHUS C CYXXICHUSMU JPYTUX
YYaCTHUKOB JHMAaJiora, OOHApyXKUBAaTh pa3jMunie U CXOJACTBO TO3UIIHIA; B
KOPPEKTHOU popme hopMyTUpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTAaBIATh  pE3yJAbTaThl  pEIIEHUS  3aJa4d,  OKCICPUMEHTA,
UCCJIEIOBAaHUS,  TMPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  QopMmar
BBICTYIUICHUS C YUETOM 3a]1a4 MPE3ESHTAIIMHA U OCOOCHHOCTEH ayAUTOPHH.

CoTpyannuecTBo:

3)

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYyIIECTBA  KOMaHJHOW U
WHINBUYJIbHON PaOOThI MPU PEIICHUH YUCOHBIX 3a71a4; IPUHUMATH I1CJTb
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOMU
paboThI, pacrpeaeNsaTh BUAbI padOT, JOTOBAPUBATHCS, 00CYXKIATh MPOIECC
U pe3ynbTar paboThl; 00001IaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
y4acTBOBaTh B TPYNNOBBIX (hopMax paboTsl (00CyX)aeHMS, OOMEH MHEHUH,
«MO3TOBBIE TITYPMBD» U WHBIE); BBIIOJHITH CBOK 4YacTh pabOTHl U
KOOPAWHHUPOBATh CBOM JCHCTBUS C JPYTUMHU WICHAMH KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMHA TPOAYKT MO KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHUCTBHS.

Vuusepcanonuvie  pezynamuensie Oeticmeus, obecneuugarom

GdopmuposaHrue cCMbICLOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 33a]]a4l, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C YYETOM HOBOM
uH(pOpMaLUy.

CaMOKOHTPOJIb:

BJQJICTh HABBIKAMHU TIO3HABATEIBHOW pPEQIIEKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JIEHUCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CMOCO0AMM  CaMONPOBEPKU, CAMOKOHTPOJIA mpolecca |
pe3yybTaTa pelIeHUsI MaTEMATUYECKOMN 3a/1a4H;

IPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7]a4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OILICHMBAaTh COOTBETCTBHE pe3yJbTara IEIU M YCJIOBUSM, OOBSICHSTH
MPUYMHBI JOCTHKECHUS WM HEJAOCTHKEHHS PE3YJbTATOB AECATEIIBHOCTH,
HAXOJUTh OIMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OrnepupoBatTh MOHIATUSIMU: TOUYKA, MPSIMasi, IIIOCKOCTb.

[IpyMeHSATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX TNpPU PEUICHUU
TreOMETPUYECKUX 3a]1a4.

OrniepupoBaTh MOHATUSAMHU: MAPATUICIIBHOCTh U MEPICHANKYIISIPHOCTH TIPSMBIX
Y TJIOCKOCTEH.

KnaccudummpoBath B3aMHOE pPACTHOIOKEHHE TPSIMBIX M IIJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHSITUSIMHU: JABYTPAHHBIA YIOJI, TPaHU ABYIPAHHOTO YTJa,
pedpo IBYTpaHHOIO yrja; JUHEWHBIA YroJl IBYyTPAHHOIO YIja; TpaayCHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHMK, BBIMYKIBIM U HEBBITYKIBINA
MHOT'OTPaHHUK, 3JIEMEHThI MHOTOT'PaHHUKA, MPABWIHHBIN MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuia; NpU3Ma,
IPSIMOYTOJIbHBIN MapajuieNenuIe, Kyo0).

KnaccudummpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHMS  JJId
KiIaccupukanuy (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; MPaBUIbHBIC
MHOTOTPAaHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TapaJUIeICIUIe bl ).

OnepupoBathb MOHATUSIMU: CeKyIas IJIOCKOCTb, ceuyeHue

MHOTOTpaHHUKOB. OOBACHITH MPUHIIMITBI TOCTPOEHUSI CEYEHUHN, UCTIONB3Y S

METO/]I CJIE/IOB.

CtpouTh CeuYeHHMS] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBIMIOJHSTH
(BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BHI
CBEpXy, COOKY, CHU3Y.

Pemats 3amaun Ha HaxOXACHUE T€OMETPUUYECKUX BEJIMYUH 1O o0pasiaM Uiu
QIrOpUTMaM, MPUMEHSS] U3BECTHHIE AHAIIUTHUYECKHE METOMbl MpU PELICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMHU, OT TOYKH JIO TPSAMOH, OT TOYKHM JIO TIUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMHUCS TTPSIMBIMHU.

Pemiats 3a1aun Ha HaxXOXACHUE TE€OMETPUUYECKUX BEJIMYUH MO o0pasiam WUiu
aNropuTMaM, MPUMEHSASI U3BECTHHIE AHAIIUTHYECKUE METOMAbl MPU PELICHUH
CTaHJAPTHBIX  MaTeMaTHYeCKUX 3a7a4 Ha  BBIUHUCICHUE YTIOB  MEXKIY
CKPCILUBAIOIIUMUCS  TPSAMBIMH, MEXKIYy TPSAMOA H  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSAMHU, IByTPAHHBIX YTJIOB.



Beraucisate 00bEMBI U TUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHHWKOB (MpH3Ma,
nupamMuza) ¢ TOpuMeHeHueM (GOpMyJl; BBIUMCISATH COOTHONICHHS] MEXIY
TJIOIIAIIMH TIOBEPXHOCTEH, 00BEMaMH M0 I00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHSAMH: CHMMETPUS B IIPOCTPAHCTBE; IIGHTP, OCh H
TUTIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPHI.

M3BnekaTh, MOpeoOpa3oBBEIBATh M HHTEPIPETUPOBATH HHOOpPMAIMIO O
IIPOCTPAHCTBEHHBIX I€OMETPUUYECKHUX (UTYpaX, MPEJACTABICHHYIO Ha YepPTEkKax W
PHUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (AKTBI I PEHICHUS CTEPEOMETPHUCCKHUX
3a/1a4, MPEANOIararouX HECKOIBKO MIaroB PEIIeHUs, €CIIA YCIOBUS MPUMCHCHHUSI
3a/1aHbI B SIBHOM (hopme.

[IpuMeHsATh TpoCTEHIIMEe MPOrpaMMHBIC CpPEACTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUICCKUX 3a71a4.

[IpuBOINUTh HpPUMEpPHl MaTEMATHUYCCKHX 3aKOHOMEPHOCTCH B IIPUPOJE U
YKU3HH, pacTiO3HABATh MIPOSIBJICHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh TMONyYCHHBIC 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATH pEabHBIC
CUTyalli W TPHUMEHSITh HM3yYCHHBIE TOHATHS B TIPOIECCE IOWCKA PEIICHUs
MaTeMaTU4ecKu C(OpMyIHPOBAHHON TPOOJIIEMBI, MOJIEITUPOBATh peaTbHBIC
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJICIH C
UCII0JIb30BaHUEM TE€OMETPUICCKUX TIOHITHH M TEOPEM, almapara ajareOpsl; perarh
MPAKTUYCCKUE 3a/1a4H, CBA3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BEITHYHH.

11 KITACC

OnepupoBaTh TOHATHSIMHU: HWIUHAPUYECKAs TOBEPXHOCTh, oOpasyrommue
UUWIMHIPUYECKOW  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKAass  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON TOBEPXHOCTH, KOHYC; chepruyecKkas MoBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OMYyUYEHUS TeJl BpaIlleHUsI.

KnaccudummpoBats B3auMHOE pacosiokeHue chepsl U MI0CKOCTH.

OrnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA, BHICOTA
CErMEHTAa; IIapOBOM CJI0I, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIrO CJIOS;
IaPOBOM CEKTOP.

Boruucnate  00bEMBI M IUIOIIAQM  TOBEPXHOCTEM  Ten  BpallleHHS,
FEOMETPUYECKUX TEJI C MPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHWK, BIUCAaHHBIN B cdepy U
OMHCAaHHBIA OKOJIO cdepbl; cdepa, BNHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIICHUS.

BbiuucnaTh COOTHOIIEHUSI MEXAY IUIOMIAIIMU MOBEPXHOCTEW M 00bEMamu
MOAOOHBIX TEI.



N300paxarb u3ydaemble (UIypbl OT PpYKHM M C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BoInonHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPAILLCHUS.

W3BnekaTb, WHTEPOPETHPOBATH M NPeoOpa3oBbIBaTh HH(OpMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJCTaBICHHYIO HA YepTexax U
PUCYHKaX.

OneprpoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpInoNHATE JEWCTBHS CJHOXKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHHUS BEKTOPA Ha YUCJIO, OOBSCHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaroT.

[IprMeHATh MpaBWIIO MapajuieIenuneaa.

OneprpoBaTh NOHATUAMM: JE€KAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAHMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEAECHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJISIPHOE IIPOM3BEACHHUE, pPACKIAAbIBATH BEKTOP 110 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensiTb reomerpuueckue (GakThl A PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEAnoaararlinX HECKOJIbKO IaroB PEIIECHUs, €CJIM YCIOBUS MPUMEHEHUS
3a/laHbl B IBHOM (hopme.

Pemate mpocrelmme reoMeTpuyecKue 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAXO0XJIEHUE T€OMETPUUYECKUX BETUYMH N0 00pa3laM Wiu aaropuTMaM, IpuMeHss
M3BECTHBIE METO/IbI IIPHU PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKHX 3a/1a4.

[IpumensaTy mOpocTedive NPOrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPHU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH HpUMEpPBl MATEMATHYECKUMX 3aKOHOMEPHOCTEW B MPUPOJAE U
KWU3HH, PACTIO3HABATH IIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpumeHTh MOJMyYEHHbIE 3HAHUS HA ITPAKTUKE: AHAIU3UPOBATH pPEabHBIC
CUTyallud W TPUMEHATh HM3YYEHHBIE TMOHSITUS B IMPOLECCE IOUCKA PELICHUS
MaTeMaTU4ecku Cc(HOopMyJIHpOBaHHON MpPOOJIEMbl, MOJETUPOBATH peajbHbIE
CUTyallun Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUIECKUX TIOHSITHI B TEOPEM, armapara aareOpsl; penarh
PaKTUYECKUE 33141, CBI3aHHBIE C HAXOKIECHUEM I'€OMETPUUECKUX BEIUYMUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (uu¢posbie)
Kontpoabsubie | IlpakTnuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [JOK
! Brezetine B crepeomerpuio 10 0 0 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 | 0 bubmmorexa [JOK
[TapamienbHOCTD IPSIMBIX U INIOCKOCTEH https://m.edsoo.ru/1c209¢37
3 [lepnieHqUKYIAPHOCTD NPSAMBIX U 12 0 0 bu6nuoreka LIOK
MJIOCKOCTEH https://m.edsoo.ru/1¢209¢37
bubmuoreka [{OK
4 VYTibl MEXAY OPSIMBIMU U IIJIOCKOCTSIMU 10 1 0 hitps://m.cdsoo.ru/1c209¢37
bubmuoreka [{OK
> Mrororpastic i ! 0 https://m.edsoo.ru/1c209e37
" bubmuorexa [IOK
6 OO0BbEMBI MHOTOTPaHHUKOB 9 1 0 hitps://m.cdsoo.ru/1c209¢37
_ bubnmnoreka LIOK
7 IToBTOpEeHME: ceueHMs, paCCTOSHUS U YTJIbI 4 1 0 hitps-//m.cdsoo.ruw/1c209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIJACC

KoanuecTBO Yyacon DJIeKTPOHHbIE
HauMeHoBaHHe pa3/iejioB H TEM nudpoBbIe
Ne i/ P KouTpouabHbI IIpakTHuyeckue (acpp )
NMporpaMmaI Bcero o0pa3oBaTejibHbIE
e padoThI padoThI
pecypchbl
bu6mmoreka [IOK
I Tena spamenns 12 0 0 https://m.edsoo.ru/1¢209¢37
N bubnuoteka [JOK
2 ObbeubI TEN > ! 0 https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 0 hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpenwue, 0600IIECHNE, 7 | 0 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




ITOYPOYHOE INTAHUPOBAHMUE

10 KUIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI
pecypchl
OCHOBHBIE TTOHATHSI CTEPEOMETPUH: TOUKA,
npsiMasi, III0CKOCTb, MPOCTpaHcTBO. [IpaBuna
bu6mmoreka [IOK
1 M300paKeHHs Ha PUCYHKaX: H300pakeHus 1 0 0
N https://m.edsoo.ru/aecc77cd
MJIOCKOCTEH, MapaieTbHbIX MPSMBbIX
(OTpe3KOB), CepelMHbI OTpe3Ka
) [TonsiTHs: mepeceKarouecs MIOCKOCTH, ) 0 0 bubnuorexa [LIOK
MEepECEKAIIMECS MPSIMast U TIIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 ITonsTHA: Iepecekarouecs MI0CKOCTH, 1 0 0 bub6nuoreka [IOK
IepeceKaroluecs npsaMas U II0CKOCTh https://m.edsoo.ru/db685¢73
3HAKOMCTBO C MHOTOI'paHHUKAMU,
4 M300paXKeHHEe MHOTOTPAaHHUKOB HA 1 0 0 bubmmorexa LOK
P P https://m.edso0o.ru/a63959%ed
PHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX
HauanpHbie cBeieHus 0 KyOe U mupamuse,
5 X pa3BépTKU U Moaenu. CeueHust 1 0 0 bubnmorexa [OK
passep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbie cBeleHUS O KyOe U MUpaMHu/Ie,
6 UX pa3BEPTKU U Mojienu. CedeHus 1 0 0 bubmorexa LOK
P ' https://m_edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTrie 06 akCHOMATHYECKOM TTOCTPOSCHUU
bu6mmoreka [JOK
7 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U 1 0 0

CIICACTBUA U3 HUX

https://m.edsoo.ru/0cc5cdfe



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/aecc77cd

[TonsiTue 06 aKCHOMATHYECKOM MOCTPOCHUU

bu6mmoreka [IOK

8 CTEPEOMETPHUH: AaKCHOMEI CTEPEOMETPUHU U
p p p p https://m.edsoo.ru/239¢8cb4
CIIEICTBUS U3 HUX
[TonsiTHe 06 aKCMOMATHYECKOM TIOCTPOCHUH
9 CTEPEOMETPUH: AKCHOMEI CTEPEOMETPHUU U bubmmorexa LIOK
P pHH: P P https://m.edso0o.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTve 06 aKCHOMATHYECKOM TIOCTPOCHUH
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U bubmorexa TIOK
p pHit: p p https://m.edsoo.ru/258fc245
CJIIENCTBUS U3 HUX
B3auMHOe pacnosnoxeHue npsMbIx B
11 OPOCTPAHCTBE: IEPECEKAIOIINECS Bubmorexa IJOK
pocTp - 1ep ’ https://m.edsoo.ru/1a2520f6
napajuieIbHbIE U CKPEIIUBAIOIITUECS TTPSIMBIC
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B
2 MPOCTPAHCTBE: NapajlielIbHbIE MPSIMBIE B bu6mmoreka [JOK
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapannenbHOCTh MPAMBIX U MJIOCKOCTEH B
13 npoctpaHcTee: IlapamenpHOCTh IPAMOM bubmorexa [OK
poctp ’ P p https://m.edsoo.ru/ee1d19b9
U INIOCKOCTHU
14 VTIIBI ¢ COHanmpaBiIeHHBIMU CTOPOHAMU bubmorexa LIOK
p p https://m.edsoo.ru/9f4071b9
15 Yroa Mexay NpsIMBIMH B IPOCTPAHCTBE bubmmorexa LIOK
Ay p poctp https://m.edsoo.ru/fe733862
16 Yron Mexxny IpsSAMBIMU B IIPOCTPAHCTBE Bubmorexa HOK
Ay b pocip https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEH: bubnmuotexa [JOK
rapajuiesIbHbI€ TIJIOCKOCTH https://m.edsoo.ru/2e18{255
18 CBolicTBa napajuieNIbHbIX IIOCKOCTEN bubnuorexa [IOK



https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4

https://m.edsoo.ru/e504d656

19 [Ipocreiimue mpocTpaHCTBEHHbIE PUTYPHI HA bubnuoreka [IOK
MJIOCKOCTH: TETpasp, KyO, mapasiesienure T https://m.edsoo.ru/4a28dc02
N bu6mmoreka [IOK
20 Hoctpoenne ceuenmii https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoenne ceuenmii https://m.edsoo.ru/ec26fe5d
Kontponbnas padora mo teme "[Ipsmbie u
22 IJIOCKOCTH B NpocTpaHcTBe. [lapanmiensHoCTh bubmorexa OK
poctp o P https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEN
” [leprnieHIUKYISIPHOCTD MPSIMON U TJIOCKOCTH: bubnuorexa [LIOK
[EPIEHINKYIISPHBIE IIPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6aSd
24 [Tpsimble napasuieabHbIe U bubnuoreka LIOK
MEPHEHINKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
25 [Ipsambie napauienbHbIC U bubnuotexa [JOK
MEPIEHINKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
2% [Ipu3Hak nepHneHaNKyJISIPHOCTH IPSIMON U bubnuorexa [JOK
IUIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOU U bu6mmoreka [IOK
IJIOCKOCTHU https://m.edsoo0.ru/79165d15
73 Teopema 0 npsAMON NEPIIEHAUKYIISPHOM bubnnoreka [OK
IUIOCKOCTHU https://m.edso0.ru/635c¢5087
29 Teopema o npsiMOit TIepIIeHANKYIIPHON bubmmorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsIMOI NepIIEHANKYIIPHON bubnuorexa [LIOK
IJIOCKOCTHU https://m.edsoo.ru/7d18834b
[lepnenauKyIsip U HAKIOHHBIE: PACCTOSHUE
31 PHCHALKYILP P bubmuoreka [JOK

OT TOYKHU O INIOCKOCTHU, paCCTOAHHUEC OT



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656

IIPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/33¢c477d3

[leprnieHuKyIsip ¥ HAKJIIOHHBIE: PACCTOSHUE

bu6mmoreka [IOK

32 OT TO 0 MJIOCKOCTH, PACCTOSHHUE O
T [HfH Ao T T, paccrosnme ot https://m.edsoo.ru/66fefadd
MPsIMOM 10 TJIOCKOCTH
[lepnenguKyIsIp U HAKJIOHHBIE: PACCTOSTHHE
33 oT E")O‘{Kj ILOyHJ]l:)CKOCTI/I aCCTo;II)HI/Ie oT bubmmorexa [IOK
. P https://m.edsoo.ru/a5b7b8e3
MPSIMOM 10 TNIOCKOCTH
[lepneHauKyIsip U HAKJIOHHBIE: PACCTOSIHUE
34 OT IT)quI/I z[oynnlc))CKocm aCCTof{)HI/Ie oT bubmorexa HOK
. P https://m.edsoo.ru/dbee22bc
IPSIMOM 10 TUIOCKOCTH
35 YTIbl B IPOCTPAHCTBE: YIOJI MEXKIY MPSIMOU bubnuoreka [OK
U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbI{ yroJi, TMHEUHBIA yroJl bubnuotexa [IOK
JIBYTPaHHOIO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJ, JUHEHHBIN yroi bubnuorexa [LIOK
JBYTPaHHOIO yria https://m.edsoo.ru/c7c¢777ed
38 IlepneHqUKyIAPHOCTD IIJIOCKOCTEM: IIPU3HAK bub6nuoreka [LIOK
NEPHEHANKYISIPHOCTU ABYX IJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 [lepneHauKyISIPHOCTD IIJIOCKOCTEN: MpU3HAK bubnuoteka [IOK
MEPIECHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepnieHIUKYISIPHOCTD MJIOCKOCTEMN: TPU3HAK bubnuorexa LIOK
MEPIECHANKYIAPHOCTH JBYX IJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX MEPIECHINKYJIIAPAX bubmmorexa [IOK
p P PTICHIHKY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MepIEHINUKYJIIApax bubmmorexa [IOK
p P PTICHIHKY AP https://m.edsoo.ru/52188a7d
N bubmuoreka [JOK
43 Teopema 0 TpEX nepneHIuKyJIsIpax

https://m.eds00.ru/91246736



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/33c477d3

KonrposnbHas padora no remMmam
"I[lepnieHAUKYJIAPHOCTD MPSIMBIX U

bubmuoreka [JOK

44 .
iockocTe" u "YTibl MeXAy IpSIMBIMU U https://m.edsoo.ru/5b971ef3
II0CKOCTAMU"
IToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
45 3JIEMEHTBl MHOTOTPAHHUKA, BBIITYKJIbIE 1 bubmuoreka [{OK
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHUKA
[Ipu3ma: n-yronpHas npu3Ma; rpaHy U
46 OCHOBAHUS IIPU3MBI; IIpsiMasi U HAKJIOHHAs bubnuoreka [HOK
pU3MbL; OOKOBasI U MOJIHASI TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBbI
47 [Tapannenenunes, MpIMOYTOIBHBIN bubnmoreka [JOK
napajulesIenuIle]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yroiapHas nupamuja, rpaHu u
43 OCHOBaHHUE TUPAMUJIBI; OOKOBAs U TOJIHAS bu6mmoreka [IOK
[IOBEPXHOCTb MUPAMUJIBI; IPABUIILHAS U https://m.edsoo.ru/fblcd0as
yced€HHasi nupamMuaa
IIpaBuiIbHBIE MHOTOI'PaHHUKHU: ITOHATHE
[IPaBUJIILHOTO MHOTOI'PaHHUKA; IPABUIIbHAS
bubmuoreka [JOK
49 Mpu3Ma U IpaBUJIbHAs NUPaMUIA;
https://m.edso0.ru/074c8865
MpaBUJIbHAs TPEYTOJIbHASI MUPAMUIA U
IIPABWIBHBIN TeTpa3ap; KyO
IIpencraBieHue o NpaBUIbHBIX
50 MHOTOTpaHHHUKaX: OKTa’dp, T0AEKadIp U bubmmorexa [OK
’ ’ https://m.edsoo.ru/a0fdd5bf
MKOCAdIP.
51 CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS bubnuoreka [HOK

OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/5b971ef3

DIEeMEHTHI CUMMCTpPUH B ITUpaMUaax,
mapauiCiCrnuicaax, mpaBuJIbHbIX
MHOT'OTpaHHHUKaX

Brrancnenue 31eMeHTOB MHOTI'OI'PaHHHUKOB:

bu6mmoreka [IOK

52
pE€Opa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaae 60KOBOM MOBEPXHOCTH M IMOJTHOM
53 MIOBEPXHOCTHU IIPSIMOM IPU3MBI, IIJIOIIA/b bubnuoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOU https://m.edsoo.ru/37d84157
MOBEPXHOCTHU TIPSIMOU TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MPaBUILHOMN MUPAMHU/IBI, bubmmoreka [IOK
TeopeMa o IIou[aau OOKOBON MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOU UPAMUIbI
55 Konrponsnas padora no reme bu6nuoreka [IOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5¢c04
bubmuoreka [JOK
56 IT 6 00b¢
OIUITHE 0D ODBEME https://m.edsoo.ru/7ad0020b
bubmuoreka [JOK
57 O06Bé
PEM TIMpaMuIpt https://m.edso0.ru/235171b3
N bubmuoreka [JOK
58 O0bEm mupamiabt https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
> OOBEM mHpamH LI https://m.edsoo.ru/79¢10312
N bubmuoreka [JOK
60 06
DEM TIHpAMIID! https://m.edsoo.ru/2faade3f
N bubnuorexa [JOK
61 06
HEM PH3MBL https://m.edso0o.1ru/79853608
62 O0bEM TpU3MBI bubnuoreka [IOK



https://m.edsoo.ru/79853608
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/5603e30b
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https://m.edsoo.ru/1€053890

bubmuoreka [JOK
. 1
63 OObEM MpH3Mb: https://m.edsoo.ru/482d3{51
64 KonrposbHas pabora no reme "O6bEMBI | bu6nuoreka [IOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpeHME, 0600IIEHNE CUCTEMATH3AIIHS
. N bubnuotexa [IOK
65 3HaHui. [locTpoeHue ceueHuit B 1

MHOTI'OI'paHHHKE

https://m.edsoo.ru/098bedad

[ToBTOpeHmE, 0600IIEHNE CUCTEMATH3AIIHS
3HaHWM. Beluncienue pacCTOAHMN: MEXIY
66 JIByMsI TOUKaMH, OT TOYKH JI0 TPSMOM, OT
TOYKH JI0 IJIOCKOCTH, MEKIY
CKPELIMBAIOIMIMMUCS TPSIMBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

Bbu6moreka [JOK
67 Urorosast koHTpobHAS paboTa 1 hitps//m.cdsoo.rw/b9146bc0
[ToBTOpeHME, 0000IMIEHNE CHCTEMAaTU3AINS
3HaHUU. BeIUKCIIEHUE YTIIOB: MEXIY
68 CKPELIMBAIOLIMMUCS IIPSIMBIMU, MEXK/T 1 bubmotexa [IOK
P . p ’ Y https://m.edso0.1ru/56765e8b
MPSIMOU U INIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEXY TIIIOCKOCTAMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/098bedad
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11 KIJACC

KoauvecTBo 4yacon DJIeKTPOHHBbIE
nupposbIe
Ne n/m Tema ypoka KonrpoJsbubie | IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: neHTp, paauyc, IMameTp; bubmmorexa [JOK

1 0 0
IJIOMIA/Ib TOBEPXHOCTHU ChEephl https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

bubnuorexa [IOK
2 IUIOCKOCTH; KacaTelIbHas IIOCKOCTh K 0 0
https://m.edsoo.ru/bed12a43
cdepe; miomanb cepsl

3 N3o6paxenue chepsl, mapa Ha MIOCKOCTH. 0 0 bubnuorexa [{IOK
CeueHnus mapa https://m.edsoo.ru/bc15£7f2
Hunuaapudeckast TOBEPXHOCTb,

4 o0pa3yroue UIMHIPHIECKON 0 0 bubmmorexa [JOK
MMOBEPXHOCTH, OCh LIWJIMHIPUYECKOMN https://m.edsoo.1u/6054b8cl
MMOBEPXHOCTH

WIMHJIP: OCHOBAHHS U OOKOBAsI
5 EOBG XHIz)CTB o0pa3yroIas U 0Ch; IO 0 0 bubmmorexa LOK
pRTOSTE, OOPTY ’ https://m.edso0.ru/188f6216
OOKOBOI1 U MOJIHOI MTOBEPXHOCTH
N3o00paxkenne NUINHAPA HA MIIOCKOCTH.

6 Pa3péprka nmnuaapa. CedeHus MUIMHAPA 0 0 but6mmoreka [JOK
(III0CKOCTHI0, MapalIeIbHON UITN https://m.edsoo.ru/016e25¢b
MEPIEeHIUKYISIPHON OCH LIUJIMHAPA)

Konunueckas moBepxHOCTh, 00pa3yroliue
7 KOHUYECKOW MOBEPXHOCTH, OCh M BEPIINHA 0 0 bubamorexa [OK
. P ’ p https://m.edsoo.ru/c94ba09b
KOHMYECKOU MOBEPXHOCTH
8 KoHnyc: ocHOBaHME U BEpIINHA, 0 0 bubnunoreka [IOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/bc15f7f2
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o0pa3yromias U 0Ch; IJIOMAAb OOKOBOM 1
MOJTHOM IOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

Y ceu€HHBIN KOHYC: 00pa3yroliue U BhICOTA;

but6mmoreka [IOK

9
OCHOBaHUs M OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3006paxeHne KoHyca Ha IIOCKOCTH.

Pa3Béprka koHyca. CeueHus KoHyca Bbu6mmoreka [IOK

10 .

(TITOCKOCTHI0, MapalIeIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO0, IPOXOSIIEN Yepe3 BEPILIUHY)

1 KomOuHnarwst Ten BpameHus u bubmuoreka [LIOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cefl0eS5
MHororpaHH#K, OMUCAHHBINA OKOJIO chephl;

12 cdepa, BIMcaHHAs B MHOTOTPAHHUK WUJIU B bubmmorexa [OK

’ https://m.edsoo.ru/0b136158
TEJIO BpalleHUs
13 [Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA bubnuoreka [IOK
00BEMOB TeT https://m.eds00.ru/26a03fb7
N bubnuorexa [IOK
14 O61é a, KOHyca
HEM IHITHHIDA, KOHY https://m.eds00.ru/5513d87b
N bubmuorexa [{IOK
15 06
BEM 11apa 1 IIOMAAE Chepe! https://m.edsoo.ru/d189bde2
[Tono6Hble Tena B MpOCTPAHCTBE.
but6mmoreka [JOK
16 CooTHoMIeHUsI MEXy ITOMAISIMHU
. . https://m.edsoo.ru/810cfleb
MOBEpXHOCTEH, 00BEMaMH MOJAOOHBIX TEJ

17 KonTponbhas padora no temam "Tena bubmuoreka LIOK
Bpamenus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha III0CKOCTH U B TPOCTPAHCTBE bubmmorexa [IOK

P pocTp https://m.edsoo.ru/Scaefclb
bubnunoreka LIOK

19 CrnosxeHue v BBIYMTAHUE BEKTOPOB

https://m.edsoo.ru/23{41089



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2

bubnunoreka LIOK

2
0 YMHOKEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o Tpém
21 HEKOMIUTaHAPHBIM EGKTO :M [IpaBuno bubmorexa HOK
p pam. 1p https://m.edsoo.ru/a28fd74¢
napaJuiesienuneaa
Pemrenue 3anay, cBA3aHHBIX C
22 I I/IMGHGHI/I?M MPaBUJI ICUCTBUH C bubmorexa TIOK
p p A https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanaaTHO-BEKTOPHBIN METOT TIPH bubmmorexa [TOK
23
pELIEeHHN TEOMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMmoyronbpHast cucTeMa KOOp/IMHAT B
24 Il pOCT Z.HCTBC Koopaunatst BpeIIiTo a buGmorexa HOK
POCTPAHETBE. ROOPA pa. https://m edso0.ny/48db7058
[Ipocreitmme 3agaun B KOOpAMHATAX
’5 VYron mexay Bektopamu. CKansipHOE bubnnorexa [IOK
IIPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brluucnenue yrioB Mex1y NpsMbIMUA U bubnuorexa [{IOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
Kontposnbnas padota no Teme "BekTops! u bubmuorexa [JOK
27 "
KOOPAUHATHI B IIPOCTPAHCTBE https://m.edsoo.ru/77¢22fcS
[ToBTOpenue, 0000IIEHNE U
’8 cuctemMaTusamnus 3HaHui. OCHOBHBIC bubmuorexa [IOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780basSd
TUTAHUMETPUHU
[ToBTOopenue, 0000IIEHNE U
29 cucteMaTuzanus 3HaHuii. OCHOBHBIC bubmuoreka [OK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPUHT
30 [ToBTOpeHue, 0600IEeHNE 1 but6mmoreka [IOK



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb

cUcTeMAaTH3anys 3HAHUN. 3agaun
IUTAHUMETPUU U METOJIBI UX PEIICHUS

https://m.edsoo.ru/7491efe0

[ToBTOpeHue, 0600IIEHNE 1
31 cUCTEMAaTH3aIMs 3HAHUN. 3amaun
TUTAHUMETPUHU U METOJIbI UX PELICHUS

but6mmoreka [JOK
https://m.edsoo.ru/4dftda97

[ToBTOpeHME, 0600MIIEHNE U
cucreMaTui3anusa sHauuii. OCHOBHEIE

bubmmoreka 1IOK

2 1
3 ¢burypsl, GpakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUU
bubnunoreka LIOK
4 1
33 TOTOBasi KOHTPOJIbHAs paboTa hitps-//m.cdsoo.rw/ec24dc?
34 [ToBTOpenue, 0600ImeHNE 1 i bubnunoreka LIOK

CHCTeMaTHu3alus 3HaHUH

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/7491efe0




HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30OBATEJILHOM ITPOT'PAMMBI

10 KITACC

Kon

NpoBepsieMor
0 pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0]7] NnporpaMmasl CpeaHETO 0611101"0 06pa30BaHl/lﬂ

7 I'eomerpus
7.1 OrniepupoBaTh NOHATUSIMU: TOUKA, MPSAMAasi, IIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIECACTBUSL U3 HUX TIPHU PEIICHUU
' reOMETPUUECKUX 33134
73 OnepupoBaTh NOHATUSMHU: NAPaUIETBHOCTh M TMEPIEHAUKYIISPHOCTH
. MPSIMBIX U MJIOCKOCTEHN
4 KrnaccudunupoBaTe B3auMHOE pacHoiiOKEHUE MPSIMBIX U MJIOCKOCTEH B
' IPOCTPaHCTBE
OrnepupoBaTh MOHATUSIMU: ABYTPAHHBIN YToJl, TPaHU JBYTPAHHOTO yTJIa,
7.5 peOpo IBYTrpaHHOIO yria, TUHEHHBINA yroJl JBYTPaHHOTO yTia, TpaaycHas
Mepa JBYTpaHHOIO yria
76 OnepupoBarh MOHATUSIMHU: MHOTOIPAHHMK, BBINYKJIBIA KM HEBBITYKIIbII
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TPaBUIBLHBIN MHOTOTPAHHUK
77 Pacnio3naBaTth OCHOBHBIE BHABI MHOTOTPAHHHKOB (TUpamMuia, MpU3Ma,
' IPSIMOYTOJIBHBIN Mapaenenumnes, Kyo)
KnaccubumupoBaTe  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
79 kinaccuukanmu  (BBIMYKJIbIE W HEBBINYKJIblE  MHOTOTPaHHUKH,
' OPaBWJIbHBIE MHOTOTPAHHUKH, TPSMble U  HAKJIOHHBIE TMPU3MBL,
napaJuieNIeuIe/bl)
79 OnepupoBaTh MOHATUSIMU: CeKyIIas IJIOCKOCT, CEUeHHE
' MHOTOTPaHHUKOB
710 OOBSICHITH ~ TPHUHIMITBI  TOCTPOCHUS  CEUYEHHWH  MHOTOTPAaHHHUKOB,

HCITOJIB3YyA MCTO CJICAOB

7.11

CTpOI/ITB CCUCHHA MHOTOIPpaHHHUKOB MCTOAOM CJICAOB, BbIIIOJIHATH

(BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:




BHUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1aun Ha HaX0XJIEHHE T€OMETPHUUECKUX BEIWYMH IO o0pa3uam
WIM aIropuT™MaM, IPUMEHSAS W3BECTHBIC AHAIUTUYECKHE METOIBI IIPU
pelIeHUU CTaHAAPTHBIX MAaTeMAaTHYECKUX 3aJad Ha BBIYKMCIICHHE
pacCTOSTHUN MeXAY ABYMS TOYKaMH, OT TOYKHU O IPSIMOM, OT TOYKHU JI0

IINIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCS ITPAMBIMHA

7.13

Pemrate 3aaa4i Ha HaXO0XXACHHUEC I'COMCTPHUYCCKUX BCINYHH I10 o6pa3uaM
Wi aJlroOpuTMaM, MNPUMCHAA H3BCCTHLIC AHAJIMTHYCCKUC MCTOABI IIpU
PEIICHUNU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYMCIICHHUE YIJIOB
MCKAY CKPCUINBAOMIUMUCSH IHPAMBIMH, MCKIY HpHMOI‘/‘I U IIIIOCKOCTBIO,

MCXKIAY IJIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

7.14

Bobuncnare 00BbEMBI M IUIOHIAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ MpUMeHeHHeM (OpMYyJl, BEIUUCISATH COOTHOIIEHUS
MEXIY IUIOLIAIIMU IIOBEPXHOCTEH, o0bEMamMu NOJOOHBIX

MHOT'OI'PaHHUKOB

7.15

OnepupoBaTh NOHATUAMU: CUMMETpPUS B NPOCTPAHCTBE, LEHTP, OChb U

IIJIOCKOCTh CUMMETPUH, LICHTP, OChb U IIJIOCKOCThL CUMMCETPUHN (bHprBI

7.16

W3BnekaTh, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(POPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, MpPEJCTaBICHHYIO Ha

YyepTekax U pUCyHKax

7.17

[IpumensTs reomerpuyueckue (GakThl A PEHISHHUs] CTEPEOMETPUUECKUX
3a/1a4, MPENOJIaraloluX HECKOJIbKO IIAroB PEIICHMs, €CIU YCIOBUS

MIPUMEHEHHUS 3aJIaHbl B SBHOU dopme

7.18

[IpumensaTe DpoCTEHIIME NPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI IIPpU PCIICHUN CTCPCOMECTPUICCKUX 3a1a1

7.19

HpI/IBOIII/ITB MMPUMCPbI MaTCMAaTUYCCKUX 3aKOHOMepHOCTCI>'I B IIpupoac u

JKU3HH, PpAaCIIO3HABATH NPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMmeHsTh NOTyUYEHHBIE 3HAHUS Ha NIPAKTUKE: aHAIU3UPOBATh PeasIbHbIE
CUTyallud M TPUMEHATh M3Y4YCHHBbIE IOHATHA B IIpoLEcce IOUCKa
pelieHus MaTeMaTHYECKU copMyIHpOBaHHON pooIeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
HOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM I'€OMETPHUECKUX IMOHATUH U
TEOpeM, anmnapara ajareopbl, pelaTh NPaKTUYECKUE 3aa4l, CBSI3aHHBIE C

HaXOXIACHUEM I'€COMETPUICCKUX BEIINYUH




11 KUIACC

Kox IIpoBepsiemble IpeaMeTHBIC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPSIEeMOro .
. — o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero o0mero 00pasoBaHus
6 I'eomerpus
OnepupoBarh MOHATUAMU: LWIMHAPUYECKas IOBEPXHOCTb, 00pa3yromue
61 LWIMHIPUYECKON IIOBEPXHOCTH, LMJIUHAP, KOHMYECKas IOBEPXHOCTb,
' oOpasyromue KOHMYECKOW  TOBEPXHOCTH, KOHYC, chepuaeckas
IIOBEPXHOCTH
6.2 PacnioznaBath Tena BpameHus (IHIUHIDP, KOHYC, cepa u map)
6.3 OOBACHATH CIOCOOBI OTYYCHHUS TEJT BPAIICHHS
6.4 KrnaccudumupoBaTs B3aUMHOE pacIofiosKeHUe CPEphl U MIIOCKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CErMEHT, OCHOBAHHWE CErMEHTa,
6.5 BBICOTa CETMEHTA, LIApOBOM CIIOH, OCHOBAHUE LIAPOBOIO CJOS, BHICOTA
LIapOBOTO CJI0sI, LIAPOBOM CEKTOP
66 Bbruucnate 00bEMBI M MIIOMAAM TOBEPXHOCTEH TEN  BpalleHUs,
' reOMETPUUYECKUX TEJI C MPUMEHEHHEM (hopMyIT
OnepupoBaTh MOHATUSMU: MHOTOTPAaHHHUK, BIIMCAaHHBIM B cdepy Hu
6.7 OIMCaHHBIN 0K0JI0 cdepbl, chepa, BIMCaHHAsE B MHOTOTPAHHHUK WU TEJI0
BpALICHUS
68 BbluuciATh  COOTHOLIEHMS MEXIY IUIOIIAJIMM  IIOBEPXHOCTEH U
' 00BEMaMHU OJOOHBIX TEI
69 N300paxkaTh n3zyuyaemble (GUIYpbl OT PyKH U C NPUMEHEHHEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PHCYHKOB HPOCTBIX
6.10 00BEMHBIX (PUTYP: BHI CBEpXY, COOKY, CHHU3Y; CTPOHTH CEUCHHS Tel
BpALICHUS
W3BnekaTb, MHTEPIPETUPOBATh U IMPeoOpa3oBbIBaTh HMHPOPMALHUIO O
6.11 MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTrypax, MpelICTaBICHHYIO Ha
qyepTekax U pUCyHKax
[TpumensITh reoMeTpudecKre (akThl ISl PELICHUS] CTEPEOMETPHUUECKHUX
6.12 3a/a4, MPEANONaralMX HECKOJIbKO IIaroB pPELICHMs, €CJIU YCIOBUS
IIPUMEHEHHUS 3aJ]aHbl B ABHOM hopme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonaaTs IIGfICTBH}I CJIOKCHUA BCKTOPOB, BbIYUTAHUA BCKTOPOB U
YMHOKCHUSI BCKTOpa Ha YHCIIO, O6’[>$ICH$ITB, KaKMMH CBOMCTBAMHU OHH

00amaroT

6.15

[IpumensTh NpaBUIIO Napasuieenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHCpI/IpOBaTB MOHATHUAMU: ACKAPTOBBI KOOPAHWHATBHI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA,
yroia MeExXAYy  BCKTOpaMH, CKaJIApHOC IPOU3BCIACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPEI

6.17

Haxomuts cymmy BEKTOpPOB M NMPOM3BEACHHE BEKTOpAa HA YUCIO, Yroj
MEX]y BEKTOPaMH, CKaJISIpPHOE NMPOU3BECHHUE, PACKIIaAbIBATh BEKTOP IO

ABYM HCKOJIJIMHCAPHBIM BEKTOpaM

6.18

3aﬂaBaTB IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOfI CUCTCMC KOOPpAHUHAT

6.19

Pemate npocreiime reoMeTpUyYecKHMe 3aJaud  Ha  [IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O MCTOIA

6.20

Pemrats 3agad4u Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUN U
HaX0XXIACHUC I'COMCTPHUYCCKHUX BCIIMYHUH I10 06p331_[8.M I aJIrOpUuTMam,
IIPUMCHAA HN3BCCTHBIC METO/bI npu pEeIICHUN CTaHAAaPTHBIX

MAaTCMaTHUYCCKUX 3aaa4

6.21

[IpumensaTh mpocTeilliue MnporpaMMHBIE CpEACTBA M BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUUCCKUX 3aa4

6.22

[IpuBoauTH IpUMEpbl MaTEMATHUECKUX 3aKOHOMEPHOCTEW B MPUPOAE U

JKM3HU, PACIIO3HABATE MMPOABJICHUC 3aKOHOB TCOMETPHUUN B UCKYCCTBC

6.23

[IpuMmeHsTh MOMy4YeHHbIE 3HAHUS HA MPAKTHKE: aHAIU3HPOBATh
peanbHbIE CUTyallMd W NPUMEHSATh W3Y4YEHHBIC MOHSATUS B Ipoliecce
MOMCKA pELIEHUS MaTeMaTHYeCKu CQOPMYIUPOBAHHON MPOOIEMBL,
MOJEJIMPOBATh PEajbHbIE CUTyallMH HA SI3bIKE T€OMETPUM, HCCIIEIOBATH
MMOCTPOEHHBIE MOJIENIA C WCIOJIb30BAHUEM T€OMETPHUECKUX MOHATUA U
TeopeM, amnmnapara anredpsl, pelarh NpakTUYeCcKue 3a7auu, CBI3aHHbIE C

HaXOXKIACHUCM I'COMCTPHUICCKUX BCIIMINH




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpur. Touka, mpsMasi, MIOCKOCTb, IPOCTPAHCTBO.
[lonsatne 00  aKCMOMATHYECKOM  TIOCTPOCHHU  CTEPEOMETPUH:  AKCHOMBI

CTECPCOMETPHU U CICACTBUA U3 HUX

7.2

B3aumHoe pacnosnoxeHue NOpAMBIX B NPOCTPAHCTBE:  IEpeceKaroluecs,
napajuiefibHble U CKpeuuBaronuecss mnpsmelie. [lapaiienbHOCTh NOPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: TMapajulelibHble MpsMble B  IPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSIMBIX, MapaJIeIbHOCTh NMPSMOM U IJIOCKOCTH. YTJIBI C
COHANPABICHHBIMU CTOPOHAMH, Yroil MEXAY MNOpsIMbIMHU B IMPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapajuleabHbIe MIIOCKOCTH, CBOWCTBA MapalIebHbIX
wiockocteil. [Ipocreiimme npocTpaHcTBeHHBIE (GUTYPBI Ha MIOCKOCTHU: TETPadJip,

KY6, napajijieJICrIIC I, IOCTPOCHUC CeUCHUU

7.3

[lepnieHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: TNEPIEHAMKYJIAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE TApaJLIEIbHbIE U NIEPIICHAUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYIISIPHOCTHU IIPSMOM U INIOCKOCTH, TEOPEMA O IPSIMOU NEPIEHIUKYIIIPHOU
IJIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIrOJd MEXAY IMpPsSMOM W IUIOCKOCTBIO,
IBYTPaHHbI yroj, JMHEWHBIM yron JAByrpaHHoro ymia. llepnenaukynsp u
HAaKJIOHHBIE: PACCTOSHHME OT TOYKH A0 IIOCKOCTH, PAacCTOSHUE OT NPSIMOU 110
IUIOCKOCTH, MPOEKIUs (PUrypsl Ha IUIOCKOCTh. IleprneHanKynsapHOCTb MIOCKOCTEH:
NPU3HAK  NEPHEHIAUKYJSIPHOCTH  JIBYX  ILIOCKOocTed. Teopema o  Tpéx

MEPIEHINKYIISAPAX

7.4

IlonsiTiE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrosbHas
Mpu3Ma, TpaHd U OCHOBAaHMSI MPU3MBI, MpsMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Mel. [lapanenenunen, npsMOyTroabHbli apalIeIeIUIe]]
u ero coiicTsa. [lupamuaa: n-yrospHas nupamuaa, TpaHd U OCHOBAaHHUE MUPAMUJIBL,

OOKOBas M MOJHAsl TOBEPXHOCTh MUPAMMIBI, MPAaBUJIbHAS U yCeu€HHAs MUpaMuia.

OJIEMEHTBI Npu3Mbl U MUPAMHU/BL. HpaBI/IJILHBIC MHOT'OIrpaHHUKH: TIOHATUC
IIPpaBUJIBHOI'O MHOI'OIpaHHUKA, IIpaBHUJIbHAsA IIpuU3Ma MW IIpaBUJIbHad IIHpaMH/a,

NpaBUJIbHAS TPEYToJIbHAS MUPaMUA U NMPaBUIBHBINA TeTpa’p, kyO. [IpeacraBienue




O TPaBUIBHBIX MHOTOTPaHHHUKAX: OKTa’Ip, NOAeKadIp U uKocarapyrue CeueHHs

IMPU3MBI 1 TUPAMUBI

7.5

CummMeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B NUpaMUJax, Napajijiesenune1ax, npaBuibHbIX

MHOT'OT'paHHHUKaX

7.6

Bbrunciienue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHanu, yrisl. [lmomans
OOKOBOM TIOBEPXHOCTH M TIOJHON TOBEPXHOCTH TPSIMOM TPHU3MBI, ITUIOMIAIb
OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpAMOil pu3Mel. [lnomiane 0oxoBO
IIOBEPXHOCTH M T[IOBEPXHOCTH IIPAaBHJIBHOM NHMPAaMHIBI, TEOpeMa O IUIOIIAIN

yceu€HHoi nupamubl. [lonsarue 06 06béme. O6BEM nMUpaMuIbl, IPU3MbI

7.7

HOI[OGHBIG TCJIa B IIPOCTPAHCTBC. CooTHo1IeHUA MCXKAY II0maIsIMH HOBerHOCTeﬁ,

00bEMaMU ITOJI00HBIX TEN

11 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

6

I'eometpust

6.1

I_II/IJ'II/IH,Z[pI/I‘IGCKaSI MMOBCPXHOCTD, 06p33y10H_[I/IC HHHHHI{pH‘lCCKOﬁ MMOBEPXHOCTHU, OCb
HHHHHHquGCKOﬁ IMOBCPXHOCTH. I_[I/IJII/IHZIpI OCHOBaHHS U OOKOBas IMOBEPXHOCTD,

oOpa3ytomas 1 0Ch, TUIONIAb OOKOBOM U TIOJIHOM TTOBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yolie KOHUYECKOM MOBEPXHOCTH, OCh U BEpILINHA
KOHMYECKOW ToBepxHOCTH. KoHyC: OocHOBaHMe M BepuIMHA, OOpasyromas U OcCh,
wionaab OOKOBOM M TMOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: oOpa3yroliue u

BbICOTA, OCHOBAHHUA U OokxoBas IIOBCPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, 1naMeTp, oAb MOBEPXHOCTH cdepbl. Bzanmuoe
pacrnosioskeHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomaab

cepbl

6.4

N3o0pakeHue Ten BpamieHus Ha TWIOCKOCTH. Pa3BépTka numuHApa U KOHyca

6.5

KOMGI/IHaHI/II/I TCJI Bpali€eHHUd W MHOI'OI'PAHHUKOB. MHOFOFpaHHI/IK, OINMMCAHHBIN

okoJ10 cepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK, WITA TEJIO BPAIICHHS

6.6

[Tonstre 06 oO0béme. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
OpsSIMOYTOJIBHOTO Mapauiesienune/aa u ciaeacTBus u3 He€. O0bEM IMIMHIPA, KOHYCA.

O0bEM mapa u wiomaab chepol

6.7

[TomoOueie Tema B mpoctpaHcTBe. COOTHOIIEHHS ~ MEXAY — IUIONIAJSMU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

6.8

Ceuenust nmwMHIpa (MapamienbHO W NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHyca

(HapaJIJ'ICJIBHOC OCHOBAHUIO U IIPOXOAAIICC YCPE3 BepIJ_II/IHy), CCUCHUS IIapa




BexTop Ha miockoctd UM B mpocTpaHcTBe. ClokeHHWE U BBIYMTAHHE BEKTOPOB.

YMHO)EHuEe BEKTOpa Ha 4ucio. PaznokeHue BeKTOpa IO TpPEM HEKOMILIaHAPHBIM

6.9
BekTopaM. IIpaBuno mnapamnenenunena. Pemenne 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIPAaBUII ACHUCTBUI C BEKTOPAMHU
IIpsamoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarel BekTOpa.
6.10 [Ipocreiimne 3amadyn B KOOpAWMHATAX. YTrod Mexay BekTtopamu. CKalsipHOE

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY NPSAMBIMH U IUIOCKOCTAMM.

KOOp,Z[HHaTHO—BeKTOpHBII;'I MCTO/J IIpU pCIICHUN I'COMCTPHICCKUX 3a1a4




MMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
NpoBepPsIeMOro OCHOBHO# 00pa30BaTeIbHOM NMPOrpaMMbl CpeIHero 0011ero
TpeOoBaHuUsA o0pa3oBaHusi

Bnanenue meronamu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a]ad;
yMeHue (opMyIupoBaTh W ONEPUPOBATH TOHSATHSIMH: OIpPEICIICHHE,
aKcMoMa, Teopema, CJEJICTBHE, CBOICTBO, NPHU3HAK, J10Ka3aTelbCTBO,
paBHOCHIIbHBIC (DOPMYITUPOBKH; IPUMEHSTh UX; YMEHHE (POPMYITNPOBATH
0o0paTHOE M TMPOTHUBOIIOJIOKHOE YTBEpP)KICHUE, NMPHBOAUTH NPHUMEPHI H
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHUeCKOW WHIYKINH;
NPOBOANTH JOKa3aTeNbHBIE pPACCYXKICHHWS TPH pPELHICHUH 3ajad,
1 OLIEHMBATh  JIOTMYECKYI0  IPAaBWIBHOCTb  PACCYXJAEHUH; yMeHue
OTIIEPHUPOBATH MOHATHUSMHU: MHOXECTBO, TOAMHOXKECTBO, OTEpAIMH HaJ
MHOKECTBAMH; YMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Juis OIMCAaHUs PEaJIbHBIX MPOLIECCOB U SBJICHUN U TIPU PELICHUN
3aga4, B TOM 4YHCIE W3 JPYIHX Y4YeOHBIX TIIPEIMETOB; yMEHHE
OIIepPUPOBATH MOHATHAMMU: rpad, CBI3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaThb M OIUCHIBATh Tpadbl pa3zINIHBIMU

croco0amu; UCTIOIB30BATh Tpadbl P PEIICHUH 3a71a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATypalbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETICHb C IIeJIBIM MMOKa3aTejIeM, KOPeHb HATYpPaJIbHON CTENEHH, CTENCHb
C paluOHAIBHBIM  TIOKa3aTelieM, CTENeHb C  JACHCTBUTEIbHBIM
nmokaszareieM, Jorapupm UHCIa, CHUHYC, KOCHHYC M  TaHTEHC
MPOU3BOJILHOTO YHCIIA, OCTAaTOK IO MOIYJI0, PaIlMOHAILHOE YHCIIO,
HppairuoOHaJILHOC quciio, MHOXECTBaA HAaTypaJIbHbIX, OeabIX,
2 palOHAJIbHBIX, JICI7[CTBPIT€J'H)HI)IX YHUCCII, YMCHUCE HUCIIOJIB30BAaTh
MPU3HAKU JIETMMOCTH, HAUMEHBIIUNA OOIIMNA NETUTeNh U HauMEHbIee
of1iee KpaTHOE, aropuT™ EBKIMIA IpU pelIeHu  3a1a4q; 3HAaKOMCTBO C
pa3IMYHBIMK ~ TIO3UIIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHUS,  YMCHHE
BBITIOJIHATh BBIYUCIICHUE 3HAYCHHM W MpeoOpa3oBaHUsl BBIPAKEHUU CO
CTeNeHsMH U JorapupmMamu, MpeoOpazoBaHus JPOOHO-PAIMOHATBHBIX

BBIPQ)KCHUI; YMEHHE OIEPUPOBATH INOHATHUSAMU: IOCIEI0BATEIBHOCTD,

apudmernyeckas mporpeccus, reoMeTpuyecKas nporpeccus,

OECKOHEUHO Y6BIB3.IOH_[8.H IrCOMCTpHUUCCKAA  IIPOrpeCCusd, YMCHHC




3a/1aBaTh MOCJIEJOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
¢dbopMya; yMEHHE OIEpUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOLYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCH  KOMIUIEKCHBIX 4uces (reoMeTpudeckas,
TPUrOHOMETpUYECKass MW  anredpavyeckas); yMETb IPOU3BOAUTH
apupMeTHyecKue IeHCTBUS C KOMIUICKCHBIMU YHCIaMH; HPUBOAUTH
IIPUMEPBl  UCIOJIL30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMM: Martpuma 2x2 wu  3%3, onpenenurenb  MaTpULbI,

F€OM€TpHLIeCKHI>'I CMBICJI ONIPEACIIUTEIIA

YMeHue onepupoBarh MOHATUSAMU: palMOHAIbHBIE, WPPALMOHAIBHBIE,
MOKa3aTelbHbIE, CTEIEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHMs U HEPAaBEHCTBA, HUX CHCTEMBl; YMEHHE OIEepHpOBAThH
MOHSTUSIMM: TOXAECTBO, TOKIECTBEHHOE NPEoOpa3oBaHUE, YPABHEHHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUH M HEPABEHCTB, PaBHOCUJIBHOCTb
YpaBHEHHUI, HEPABEHCTB M CHCTEM; YMEHHE pEIlaTh ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBbI C IOMOILIBIO PA3NIUYHBIX MPUEMOB; peEIlaTh
YpaBHEHMs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM; IPUMEHATh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUS MaTEMAaTUYECKHUX

3a]1a4 U 33J1a4 U3 pa3IuuHbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NEPUOIMYHOCTD (PYHKIIUH, OrPaHMYEHHOCTh (PYHKLIMH, MOHOTOHHOCTBH
GbyHKIHIH, SKCTpeMyM (YHKIIMH, HAaOOJbIIee U HAUMEHbIIIEEe 3HAUCHUS
(YHKIMU Ha IPOMEKYTKe, HeNpepbIBHAS (DYHKIIMS, aCUMITOTHI Irpaduka
(GbyHKIMY, epBas U BTOpas MPOU3BOJHASA (DYHKLNU, TEOMETPUUYECKUN U
(Gu3nyecKkuif CMBICT TPOU3BOIAHOM, MEepBOOOpa3Hasi, OINpeaAeIEHHBIN
WHTETpajl, YMEHHE HaXOIUTh ACUMNTOTH Tpaduka (QyHKINH;, yMEeHHE
BBIUNCIIATh IPOM3BOAHBIE CYMMBbI, IIPOM3BEIEHHUS, YAaCTHOTO U
KOMIO3ULMN (YHKINH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMY; yMEHHME HaXOJUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUH;
YMEHHUE UCIOJIb30BaTh HNPOM3BOJHYIO JUISL HCCIEeNOBaHUSA (DYyHKIMIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIHWE 3HAueHUs (PyHKUUN; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJb30BAHUEM ammapaTa MaTeMaTHYeCKOTro
aHaJIM3a; NPUMEHATh NPOU3BOAHYIO JJI1 HAXOXKJIEHUS HAWIYdIlIEero

peIICHUA B IIPUKIAJHBIX, B TOM YHCJIC COLOHUAJIbHO-DKOHOMUYCCKUX H

(bM3MYEeCKUX 3a7a4ax; HaXOAUTh IUIOMIAIA U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPHl MATEMaTHYECKOTO MOJICIUPOBAHUSA C

noMouIbo AU epeHnanbHbIX YpaBHEHHIH

YMenue onepupoBaTh MOHATUSAMU: Tpaduk QYHKIUH, oOpaTHas




dbyHkImsa, KoMmo3unus (YHKIHWA, JMHEWHas (yHKIWS, KBaapaTHdHas
GbyHKIWHS, parroHaIbHast byHKIHS, CTETICHHAS byHKIWHS,
TPUTOHOMETpHUYeCKHe  (PyHKIHMH, OOpaTHBIE TPUTOHOMETPHUYSCKHE
GyHKIMHU, TIOKa3aTeidbHas | Jorapudmudeckas QYHKIUU; yMCHHUE
CTPOUTHh TpapUKHd W3YYCHHBIX (DYHKIWN, BBHITOIHITH MpeoOpa3zoBaHUs
rpaduKoB (PYHKIUH, UCIIOJIB30BaTh TPAPUKH JIJIsl U3yUSHHS POLIECCOB U
3aBUCHMOCTEH, MIPH PEIICHUU 3a/a4 U3 JIPYTHX YYeOHBIX MPEIMETOB U
3aJ1a4 U3 peaslbHOM KU3HU; BRIpAXKATh (DOPMYITAMH 3aBHCHMOCTH MEXTY
BEITMYMHAMU; HCIOJIB30BaTh CBOMCTBA M Trpadukud GyHKIUN A
pelIeHrs ypaBHEHUH, HEPABEHCTB U 3a/1a4 C IapamMeTpamMu; u300paxarb
Ha KOOPJWHATHOW TUTOCKOCTH MHOMKECTBA pCIICHWHA ypaBHEHUIA,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/ladd pPa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUKEHHUE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/1a4M U3 00J1aCTH yNpaBlIeHUs JIUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPaBHEHHs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBUIO 3a/ladM, HUCCIEN0BaTh IOJIYYEHHOE DPEIIECHUE U
OILIEHMBATh TPaBJOINOJA00HOCTh pPE3YJIbTAaTOB; YMEHHE MOJEINPOBATh
peaJIbHBIE CUTyallud Ha SI3bIKE MAaTEMATHKH; COCTaBJISATh BBIPAXKCHHS,
YpaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCJIOBUIO 3aJayH,
HCCIEA0BaTh IIOCTPOEHHBIE MOJEIM C MCIOJb30BaHUEM ammapara

anreOpbl, UHTEPIIPETUPOBATH IMOTYUCHHBIN pe3ysIbTaT

YMeHue onepupoBath MOHATHIME: cpeiHee apudmeTuyeckoe, Mearana,
HauOoInpIllee ¥  HAaWMEHbLIEC 3HAYEHHUS, pa3Max, JIUCIEPCHS,
CTaHJIapTHOE OTKJIOHEHHWE YHCJIOBOro Habopa; yMeHHE H3BJIEKaTh,
HMHTEPIPETUPOBATh MH(MOPMAIIMIO, TPEJCTABICHHYI0 B Tabmuiax, Ha
nuarpammax, rpaukax, OTpaskarollyro CBOMCTBA peasIbHbIX MTPOLIECCOB U
SIBIIGHUH; MPEACTaBIATh MH(OPMALIKIO C TTIOMOIIBIO TAOIUIl U TUATPaMM;
HCCIeA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHHUEM
rpaguyecKkux METOAOB M  DIEKTPOHHBIX CPEACTB; Trpaduuecku

nuccjacaoBatb COBMCCTHBIC Ha6J'IIOJICHI/I}I C IHOMOUIbIO JHArpamMm

paccernBaHMs U JINHEWHOW PErpecCHr

YMeHHe onepupoBaTh NOHATHSAMHU: CIyYalHBIA ONBIT WM CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIOJB30BAHWEM TPaPUUECKUX METOJOB; IMPHUMEHSTh
(GopMyJBl CIIOKEHUS M YMHOXEHHUS BEPOSTHOCTEH, (OpMyiTy HOIHON
BEpOATHOCTH, (popmyiry bepHyim, komOuHaTOpHbIE (GaKThl U HOPMYJIBI;

OLICHHUBATh BEPOSITHOCTH pealbHBIX COOBITHI; YMEHHE OIEepUpPOBATh




MOHATUSAMM: CIydaiiHash BEJIMYMHA, paACIpENeNIEHUe BEpPOSTHOCTEM,
MaTeMaTUYeCKOe OXKUJAHUE, OUCHEPCUS U CTAaHIAPTHOE OTKJIOHEHHE
CIly4ailHOM BENUYMHbI, (QYHKUUU paclpeiesieHuss U  IUIOTHOCTH
PaBHOMEPHOr0, IMOKAa3aTelbHOTO M HOPMAJbHOTO paclpeneseHUi;
YMEHUE HCIOJIb30BaTh CBOMCTBA W3YYEHHBIX pACHpEACIICHUN I
pelleHus 3aJay; 3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIHUX YHCE,
METOZbI BBIOOPOYHBIX MCCIIEOBAHUN; YMEHHE TPHUBOJUTH IPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJIbIIMX YMCET B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUAX; YMEHUE OIIEpUPOBATh IMOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHCIIO COYETaHWM, 4YMCIO NepecTaHOBOK; OumHOM HbloToHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAaKTHI M PACCy>KICHUS AT PEeLIeHUs 3a/ay;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJIAITh

BEPOSTHOCTHYIO MOJIEIh M HHTEPIPETUPOBATH MOJTYUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJa, IUIOCKUH yTOI,
NBYTPAHHBIA YyTON, TPEXTPAHHBIA YTOJ, CKpEHIMBAIOIIHECS MpsSMBbIE,
NapajuIeIbHOCTh U NMEPNEHIUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEW, Yroil
MEXIy NPSAMBIMH, YTOJI MEXAY NpSIMON M IIOCKOCTBIO, YTOJI MEXKIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEX/Y TUIOCKOCTSIMHU; YMEHHUE UCIIONIb30BaTh NpU
peleHny 3a7ay U3y4deHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUM; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTh
MaTeMaTHYeCKUe MOJEIU C TOMOIIbI0 T€OMETPUYECKUX MOHITHUHA H

BCJIIMYKMH, p€IIATh CBA3aHHBIC C HUMH IIPAKTUYCCKHUE 3a1a4n

10

YMeHue onepupoBaTh MOHATHAMHU: IUIOMAAb (GUTYPHI, 00BEM (GUTYpHI,
MHOTOTPaHHHK, NPaBIJIBHBI MHOTOTPaHHHK, CEYCHHE MHOTOTPaHHUKA,
Ky0, mapajuienenuien, Mnpu3Ma, Nupamuna, (urypa M IHOBEPXHOCTh
BpalieHus, MWINHIP, KOHYC, ImIap, cdepa, miomanb chepsl, TUIONaab

MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyCa, IWIMHIpPA, 00BEM Kyoa,

MPSIMOYTOJIBHOTO NapajljiesieNueaa, MUpaMUabl, IPU3MbI, LHWIMHIDA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUSI KOHYca W IWIMHIPA,
napajuleJIbHblE OCH WM OCHOBAaHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromascs cQepsl, NWIMHAPA, KOHYCa; YMEHHE CTPOWTH CEUYCHHE
MHOTOTpaHHHKa, N300pakaTb MHOTOTPAaHHUKH, (PUTYpHI U TOBEPXHOCTHU
BpAIlIEHUs, UX CEUEHUS], B TOM YHCJIE C IOMOIIbIO JIEKTPOHHBIX CPE/ICTB;
yMEHHE NMPUMEHSITh CBOWCTBA F€OMETPUUYECKUX (PUTYDP, CAMOCTOSTEIILHO
(bopMyIHpOBATH OIMpPENCIICHUS] U3YYaeMbIX (PUTYp, BBIIBUTaTh TMIIOTE3bI

O CBOMCTBaxX W NMPHU3HAKAX F€OMETPHUUECKUX (pUryp, o0OCHOBBIBATH WIIU




onpoBepraTh HUX; yMEHHE TMPOBOJAUTH Kiaccupukanuio ¢uryp 1o
pPa3IUYHBIM TPU3HAKAM, BBITIOIHATHE HEOOXOIUMBIC JOMOTHUTEIHHBIE

MIOCTPOECHHUSI
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VYMmenne OIICpHUpPOBATH IIOHATUAMMU. JOBHUXKXCHHUC B IMPOCTPAHCTBE,
napajuieNIbHbI TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOA00MS, TMOMA00HBIE (UTYPBI, YMCHHE
pacro3HaBaTh paBHbIC W TOJO0HBIE (PUTYPHI, B TOM YHCJE B MPUPOJE,
HCKYCCTBE, ApXHUTEKTYpE; HCIIOJIB30BaTh T'€OMETPUYECKHE OTHOIICHHS
IIpu pEeIICHUM 3aJad; HAaXOJUTb T'€COMCTPHYCCKHUEC BCIWMYHHBI ()IJ'H/IHa,
yroJ, Iomaab, o0bEM) TpHU peUIeHHH 3aJa4 M3 JPYTruX Y4eOHBIX
npeaMETOB U U3 pCaJ'II)HOI\/'I JKHU3HU; YMCHUC BBIYHUCIIATH TCOMETPUICCKUC
BEJIMYMHBI (JITTMHA, YTOJ, IUIONa]b, OOBEM, TUIOMIAJb TOBEPXHOCTH),
UCTONB3Yys M3yYeHHbIC (OPMYNBI U METOABI, B TOM YHCIE: ILUIOUIA]Ib
MOBEPXHOCTHU MUPAMUJIBI, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAAb cepsl;
00BEM KyOa, MPSIMOYTOIBHOTO TMapaljieNienuneaa, TUPaMUIbl, TPU3MBL,
UWIUHApPA, KOHyCa, IIapa; YMEHHE HaXOIUTh OTHOIICHHE OOBEMOB

MOJOOHBIX (HUTYD
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YMeHue onepupoBaTh MOHATUSIMU: NPSMOYTOJIbHAS CUCTEMa KOOPJIUHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIIO, Pa3lokKeHHe BEeKTopa Mo Oas3ucy,
CKaJSIPHOE TIPOM3BEJICHUE, BEKTOPHOE IIPOU3BEACHHUE, YIoJl MEXAY
BEKTOpPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METO]
JUIS pEIIeHUs TeOMETPUYECKHX 3alad M 3a7ad JPYrux y4eOHbIX

MPEAMETOB
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YMenue BbIOMpaTh TOAXOMAIIMN METONM Uil PEIICHUs 3a/1adyw;
IMOHNMMAaHHE 3HAYMMOCTH MAaT€MaTUKM B H3YYCHUU TMPUPOAHBIX H

O6IJ.I€CTB€HHBIX IponeccoB u HBHCHHﬁ; YMCHHUC  pacCIlIO3HABATb

IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE NPUBOIUTH
IIPUMEPBl  MAaTEMAaTUYECKUX  OTKPBITMM  pPOCCHUMCKOM U MHPOBOM

MaTeMaTHYeCKOMH HAayKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

Kon

1 Hucna 1 BEIYUCIICHUS

1.1 Hatypanbsble u nensie uncina. [Ipu3Haku JeIMMOCTH LEIBIX YUCEN

- Panmonanbupie  yncna. OOBIKHOBEHHBIE U JCCSATHUYHBIE JpOOH, TPOICHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOOU

13 ApudmMeTnueckuii KOpeHb HaTypalibHOW cTeneHu. JlelcTBusa ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTENEHU

14 Crenenb ¢ 1enbiM nokasareneM. CTeneHb ¢ paluoHalIbHBIM MOKa3aTeneM. CBoiCTBa
' CTEIEHU

s CuHyCc, KOCHUHYC M TAaHI€HC 4YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHI'€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. [lecaTnuHbie U HaTypaJIbHBIE JTOrapru(MbI

JleiicTBuTenpHble  yHMcha. Apudmerudeckue omepanuu € JCHCTBUTEILHBIMU
1.7 yrcnamu. [TpuGnnxEHHbIE BHIYMCICHNUS, IPABUIa OKPYTIICHUS, IPUKUAKA U OLICHKA
pe3yabpTaTa BbIUMCICHUN

1.8 [IpeobpazoBanme BeIpaXKCHUI

1.9 KommuiekcHble uncna

2 YpaBHEHHUsI U HEPABEHCTBA

2.1 Lenble 1 1poGHO-paliiOHaIbHBIE YPAaBHEHHUS

22 HppanmoHanbHble ypaBHEHUS

23 Tpuronomerpruyeckre ypaBHEHUS

24 [Toka3zaTenpHBIE U JTOTApH(PMHUIECKIE YPAaBHEHUS

2.5 [enpie 1 TpoOHO-paIMOHANBHBIE HEPABCHCTBA

2.6 HppaunoHaiibHbIe HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JTOTapH(PMUIECKIE HEPABCHCTBA

2.8 TpuronomeTpuyecKre HEpaBEHCTBA

29 Cucremspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu




2.11

Marpuia cucteMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpULIbI

3 OyHKIMH U TpaPUKu
31 Oynkius, crnocodbl 3amanus (ynkuuu. ['paduk dynxiumu. B3anmHO oOpaTHBIE
' ¢ysakuuu. YétHeie u Heu€THBIC QyHKIMU. [leprognmueckue GpyHKIMN
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHWd ¢GyHkimmu. Hymm  QyHKIum.
15 IIpomexxyTkn  3HAaKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (YHKIIHH.
' MakcumymMbl 1 MUHMMYMbI (yHKiud. HauOomnblee u HavMeHbIlee 3HAau€HHE
(GYHKIIMN Ha IPOMEXKYTKE
13 CrenenHass (QyHKIMS C HaTypaJbHbIM M LEJNbIM TOKa3aTesneM. E€ cBoiicTBa u
. rpaduk. CoiicTBa 1 rpaduK KOpHS 7-Ol CTENEHU
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduKu
3.5 IToka3zarenbHas u norapudmudeckas GyHKIUU, UX CBOHCTBA U TpaduKu
16 Touku paspbiBa. Acumnrotsl rpadukoB  QyHkimid. CBoiicTBa  (QyHKIMH,
' HENpEepBIBHBIX HAa OTPE3KE
3.7 ITocmenoBaTeabHOCTH, CIOCOOLI 3aaHUs [TOCJIEN0BATENLHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyria CI0XKHBIX TPOLEHTOB
4 Hayana maTemaruueckoro aHanansa
4.1 [IpousBoanas ¢pyukiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKLIUH
[IpumeHeHne mNpPOU3BONHOM K HCCIENOBaHUIO (QYHKIMI HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxienue HanOosbIIEero 1 HaMMEHBIIErO 3HAaYeHUs (YHKLUU Ha
OTpe3Ke
43 [lepBooOpasnas. MuTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHokecTBO, onepaluu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eometpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [Ipsimbie ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH




7.4

Tena 1 MOBEPXHOCTH BpalllCHUS

7.5

Koopannatsl u BEKTOpBI




YYEBHO-METO/IMYECKOE

OBECHEYEHHUE OBPA30BATEJILHOI'O

MPOLIECCA

OBSI3ATEJBbHBIE YYEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTUYECKOro aHaJlu3a, FeOMETPHsI.
AnreOpa u Hadana Marematudeckoro ananu3za. 10-11 kmace. Anumos 111 A.,
Konsrun FO.M., TkaueBa M.B. u np. Akiinonepnoe obiectBo «M3aaTenbeTBo

«IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

b.I".3uB"3agaun no reomerpuu 7-11knacc"M.IIpocBeienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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