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MNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma yudeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuarommmxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHApTa CPeaHETro o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, TMPEABIBIIEMBIX K
MaTEMaTUYeCKOMY O00pa30BaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl oOecrieurBaeT OBIAJECHUE KITIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOIIXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHErO OOILEro
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuTUsl OO0y4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTUYEeCKOU
IPaMOTHOCTH, U3YYEHHUS IPYTUX yUEOHbIX AMCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX IPEJICTaBICHUM O CYIIHOCTH M MPOMCXOKIECHUM T€OMETPUYECKHUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO0 M HACAIBHOTO, XapakTepe OTPaKEHUs
MAaTeMaTUYECKOW HAYKOW SBICHHM M MPOLECCOB PEAIBHOTO MHUpPa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUECKOTO MOJEIUPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaluxcs, a TaKKe KAauyecTB MBIIIICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIECHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllUIEHHE, (OpPMHUpPYEMOE IPU H3YYEHHH OO0Yy4arolMMMCS
MOHATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUNA
B XOJ€ pEILICHUS TeOMETPUUYECKHX 3a7ad, YMEHHUE BBIJBUTATb W OIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IPU PELIEHUH 3a]lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH uenoBeka. OpHeHTalMs YelloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOTO ObITHs, (opma
OTPaXEHUS OKPY’KAIOLIETO MHUpA, YCIOBHE YCHEIIHOIO MO3HAaHWS M aKTHUBHOIO
npeoOpazoBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHUE  MIPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OOHUM U3 MPOPECCHOHATHHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3amada (opMuUpoBaHHUS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MIPAKTUYECKOW AEATEIHHOCTHA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — 0Omeo0pa3oBaTebHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH  MPHOOpETEeHus U
UCTIOb30BAHUSI CHCTEMATHUYECKMX TE€OMETPHUUYECKMX 3HAaHUM U JeWCTBUM,
cneun(UYHBIX TeOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOIOIHKEHUST 00pa30BaHU
0 CHENHUAIBHOCTSIM, HE CBA3aHHBIM C IMPUKJIAIHBIM UCTIOJIH30BAHUEM I€OMETPHUU.

[IporpaMmMa mo reomerpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4arommuXxcsi CPpeIHEH IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEILHBIX 3aTPyIHEHHIA
Ha ypOBHE OCHOBHOTO o0miero obpa3zoBanusa. TakuMm oOpa3om, oOydaromuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE yYMEHUS, CBS3aHHBIC
co cnenupuKONd TeOMETpUU M HEOOXOAUMBIC IS KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T€OMETpHI0 Oolee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B IPOPECCUOHATBHON EATEIbHOCTH.

JIoCTH)KEHHE 1eJIM  OCBOCHHUS TMPOTrpaMMbl  O00ECHeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTEeTHBIMM 3aJadyaMH  OCBOEHHUS Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KyJBTYPBl U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHpOBaHME TPEACTABICHUS O MHOIOIPAaHHMKAX M Telax BpaIlCHUs
KaK 0 BOXHEHIINX MAaTEeMaTHYECKUX MOJIENSX, MO3BOJISIONINX OIHCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOILIETO MUPA;

o (¢opmHpoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACISIX H B
pearbHOM MUpPE MHOTOTPAaHHHMKH U TeJla BpaIlleHuUSs;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/a4 Ha MOCTPOCHUS HA M300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOT'OTpaHHHUKaX U TeJIax BPaICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBIQJICHUE  alNrOPUTMAMH  pEIIEHUS  OCHOBHBIX  THIIOB  3ajau;
dbopMupoBaHHEe yMEHHUS MPOBOAWTH  HECIOXKHBIE JOKa3aTeJIbHBIC
paccyXJIeHUs B XOJ€ PELICHUs CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HIPaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CHOCOOHOCTEH
o0yyaromuxcsi, MO3HABATEIbHON  AaKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHHUS;



e (opmupoBanue byHKIIMOHATBEHOM TPaMOTHOCTH, pElIeBaHTHOU
FEOMETPUU: YMEHHE pPaclo3HaBaTh MPOSBIEHUS TIE€OMETPUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallUsiX W INPU U3YYEHUU JIPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha S3BIKE
T€OMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJIEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBISIETCS BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro Mu3y4eHMsl 3ajad, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeTEHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO MPEAMETA.

[Ipenmourenue oTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalnmxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIIEeHUs 3ahad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa30B W  3aJady Ha  ONEPUPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C ONOPOM Ha
HarJAIHOCTh, a OIIEpUPOBAaHUE OOpa3oM — B YCIOBHUSX OTBJICYEHUS OT
HarJsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKAHUSL.

OcHOBHBIE coaepxkaTelbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMple U MIOCKOCTH B IPOCTpAHCTBEY, «Tena BpaieHus,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpenensieTcss HE TOJBKO II0 COJAEP)KATEIbHbIM JIMHHUSIM, HO M IO TIoJaM
00y4eHHUsl Ha YPOBHE CpPEHEro 00LIEro 00pa3oBaHuUs.

Conepxxanue 00pa30BaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pacmpeneia€HHbIM 10 TojaM OOydeHus,
CTPYKTYpUPOBAaHO TakuM o00Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMHU U HaBBIKAMHU OCYLIECTBIISJIOCH MOCJIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHUEM IPUHLUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINUCh B
OOLIYI0 CHUCTEMY T€OMETPUUYECKUX IPENCTABICHUN OO0YyYarolMXCsl, paciiupss U
yrayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun orBoautcsa 2 yaca B Heaento B 10 kitacce u 1 gac B
Henenmo B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHne MNpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOLINECH,
napajuleNIbHble W CKpelmuBaronmecs npsamele. [lapamrensHOCTs NpAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAapAJUICIAbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPAMBIX; NAPAILIEIBHOCTh NMPAMON M TJIOCKOCTH. YTJIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: IapasulesIbHbIE IIJIOCKOCTH; CBONCTBA
napajulenbHBIX TuIOocKocTel. [lpocteiiine mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenume]]; IOCTPOSHUE CEUCHH.

[leprieHIUKYJISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NapPAUICIBHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopemMa O IIpsAMOU
NEPIEHIUKYJIIPHONW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NpPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yrJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE
OT mpsAMOM 10  IUJIOCKOCTH,  MpoeKmuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIOCKOCTEW: NPU3HAK  IEPIECHAMKYJSIPHOCTH — ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEePIEHNKYJIISPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOTrOrpaHHuKa. [Ipusma: n-yronsHas
npu3Ma; TPaHU U OCHOBAHHUS MPHU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI; OOKOBas U
MOJTHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSMOYTOJIbHBIN
napajuielienunes, U ero cporcra. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPAMU/IbI, OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMyja. OJIEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKHU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MaA U
NpaBWIbHAS MHUPAMHUIA; NPABUJIbHAs TPEYroJibHas NHpaMUAa W TPaBUIbHbBIN
teTpa’dap; KyO. IlpencraBieHne o TMpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
nozeka’ip u ukocaap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMUAaX, Mapajuiesienunenax,
MPAaBUWJIBHBIX MHOTOTPAHHUKAX.



Brruucnenme 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNH, YTJIbL.
[Inomaar OGOKOBOW TOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOW MPHU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPaBUIBLHON MHUPaAMUIBI,
TeopeMa O IUlomanu ycedéHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MHAPAMU/JIbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJL.

11 KIIACC

Tesia Bpamenus

[umuaapuyaeckas MOBEPXHOCTb, oOpa3yrorue UIMHIPUYECKON
MOBEPXHOCTH, OCh IIWIMHAPUYECKON mMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMMOBEPXHOCTh, OOpa3ywImas W OCh, IUIONIAJb OOKOBOW W TOJHON
MTOBEPXHOCTH.

Konudeckas moBepXHOCTh, 00pa3yrolne KOHUYECKON TMOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yrommas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yrolire 1 BHICOTa; OCHOBAHUS B OOKOBAs TOBEPXHOCTb.

Cdepa m map: 1eHTp, paguyc, AUMAMETP; IUIOMIAb MOBEPXHOCTU CHEpHI.
B3aumHoe pacnonoxenne chepsl ¥ MIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
TI0MAhL CHEpHI.

N300paxenue Tea BpalleHus Ha IIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KomOuHanmu Tenm BpamieHus W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMCAaHHBIM OKOJO cdephl; cdepa, BOHCAHHAS B MHOTOTPAHHHWK, WJIA TEJO
BpaIeHUs.

[Tonsitue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjenenumneaa u ciaeactsus u3 He€. OO0bEM LUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Tomobubie Tema B mpocTtpaHcTBE. COOTHONIICHUS MEXIy IUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Cevenust mwiMHApa (MapajyieIbHO W TMEPIEHIUKYISPHO OCH), CEUYCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHWIO M TPOXOJIIIEEe 4Yepe3 BEpIINHY), CEUCHUs
nrapa.

BeKkTOpbl M KOOPAUHATHI B MPOCTPAHCTBE

Bexrop Ha miiockoctu u B mpoctpancTBe. CI0KEHNE U BRIYUTAHNE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4UCO0. PazmokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBmiio mapamnenenumnena. Pemenwe 3amad, CBS3aHHBIX €
NPUMEHEHHEM TpaBWiI JCWCTBHIA C BeKkTopamu. lIpsMoyronbHas cucreMa



KoopauHaTt B mnpoctpanHcTBe. Koopamnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMBIMM U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yrTC:

I'pa:xknanckoe BocnuraHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUKCKOr0 OOLIECTBA, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NporeaAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKON UACHTUYHOCTH, YBAKECHHS K
MPOIIIOMY Y HAaCTOSILIEMY POCCUMCKOM MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTIKEHUW B JIPYrUX HayKax, TEXHOJOTHUAX, cdepax
HSKOHOMHKH.

JlyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapoa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKHU U JIESITEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETO.

JcTeTHYeCKOoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ady, peleHnu, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATb MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 0€30macHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILLIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/BIXaA, peryispHas buznueckas aKTUBHOCTB); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBLHON
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOMUS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILJIAHBI;



TOTOBHOCTBIO W CIHOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHNI0 Ha TPOTSKCHHHM BCEH JKU3HW, TOTOBHOCTHIO K aKTUBHOMY
YUYACTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAIPaBICHHOCTH.

IKOJIOrHYecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO KOJIOTHUECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COLMATEHO-9KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIAHON M COIUAITBLHOM
cpelbl, OCO3HAHMEM TJIOOAJTBHOTO XapakTepa OKOJOTHYECKHX  MpoOiIeM;
OpHUCHTAIlMCH Ha MPUMEHEHHE MATEeMAaTHUYCCKUX 3HAHWUUM JUIsS pelICHUs 3a1a4 B
00acTH  OKpY)KalolIeH Cpeibl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCIICJCTBUH JIJIsl OKPYKAFOILEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM W  OONICCTBEHHOW TMPAKTHKH, [OHHMMaHUEM
MaTeMaTHYeCKOM HayKH Kak c(epbl 4YeIOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS I[MBHWJIW3AIWW, OBJIAJICHUEM S3bIKOM
MaTEeMaTHKH M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYID M HCCIIECI0BATEIBLCKYIO JICITCILHOCTD
WH/IMBUYaIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yOTCS OBJIAJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eliCmeUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHLIMU OetiCMBUSIMU.

1)  Vuusepcanvnvie = nosmaeamenvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0c8oeHue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCIe008aMeNbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue aeiicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIISCTBEHHBIC MIPU3HAKA MATEMaTHICCKUX
00BEKTOB, TMOHATHNA, OTHOIICHWW MEXIy MOHITHAMU; (HOPMYyIUPOBAThH
OTIpeNIe]ICHUs]  TOHATWN; YCTAaHABJIMBATH CYIIECTBEHHBIM  TMPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBHIABIATHP  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
NpOTUBOpEYHs B (aKkTaxX, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPpUTEPUW Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C WCIIOJIH30BAaHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSTEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKIICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJNTH TPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBObL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3amauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboJee MOAXOIAUMI ¢ Yy4E€TOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieroBarebCKue JeHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KaK MCCJIEA0BATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOLIUME MPOTUBOpEUUE, MpodiIemy,
yCTaHABIMBAaTh HCKOMOE€ W  JaHHOE, (QOpMHUPOBATH  THIOTE3Y,
apTyMEHTUPOBATH CBOO TIO3UINIO0, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIIEHUS M BBIBOJIBI IO pe3yIbTaTaM
POBEAEHHOTO HAOIOJIEHUS, HUCCIEIOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

e TMPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE IPOIIECCA, a TAKKE BbIJBUTATh
MIPEATOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

e BBIBISATH AePUIUTH MHGOPMALINH, JAHHBIX, HEOOXOJIMMBIX MJisi OTBETa
Ha BOIIPOC U JJI pEUICHUs 3a]1au;

e BBIOMpaTh UWH(OpPMAIMIO U3  HMCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, IPEACTABIATh €€ B pa3IMyHBIX (hopmax,
WLTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHueepcanvhbie KOMMYyHUKamueHble Oelicméus, o0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIpUHUMATh H  (OPMYyIHUPOBAaTh CYXXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pELICHUs 3a1a4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYK/1aeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKIEHHA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHMaynora, OOHapy»uBaTh pa3linuuMe W CXOJICTBO IMO3UIIMMA; B
KOPpEeKTHOU popMme hopMyTupoBaTh pa3HOTIaCHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCIICJIOBaHMsI,  IPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHIUBUTyAIbHON pabOThI pH pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOUM JeATEIbHOCTH, IUIAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeAeNaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyk1eHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIEC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOMIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTAaBJISITH IJIaH, JITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 peleHus
C YU4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uH(pOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pediekcur Kak OCO3HAHUS
COBEpUIAEMbIX JIEUCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIaJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tporecca U
pe3yJibTaTa peleHus MaTeMaTHYeCKOHN 3a/1auu;

NpEABUNIETh TPYJIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, JAHHBIX, HANJACHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M MU YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

ITpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEICTBUS U3 HHUX IPU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATHIMU: NMAPATIIETBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX
U IUIOCKOCTEH.

KnaccugpuuupoBaTe B3aUMHOE pAaCIOJIOKEHHE TNPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JBYI'PAHHBIM yroJyl, TpaHU JABYIPAHHOTO YIJIa,
peOpo IBYTpaHHOTO yTIiia; JUHEWHBIN Yrojl ABYTPAaHHOTO yIia; rpajycHas Mmepa
JBYTPAHHOTO yTJa.

OmneprpoBaTh NOHATUAMM: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIbINA
MHOT'OTPaHHHMK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBWJIIbHBII MHOTOI'PaHHUK.

Pacno3naBaTe OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHMpaMHlIa; NPU3MA,
IPSIMOYTOJIBHBIN Mapaieenumne, Ky0).

KnaccupummpoBat ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaluy (BBIMYKJIblE W HEBBIIYKJIBIE MHOTOTPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHMKH; MPSMbIE U HAKJIOHHBIE IIPU3MBI, [TIAPAJIEIICTIUIICbI).

OnepupoBaTh MOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBSICHATH NPUHLIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METOJ, CJIEO0B.

CTpouTh ceyeHUs] MHOTOIPAaHHUKOB METOAOM  CJIEAOB,  BBINOJIHATH
(BBIHOCHBIE) IUIOCKME YEpPTE)KH W3 PUCYHKOB IPOCTBIX OOBEMHBIX (PUIyp: BH]I
CBEpXY, COOKY, CHU3Y.

Pemarts 3a7aun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIHUMH MO o0pa3iam WiH
QITOPUTMAM, TNPUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOIAbl MPHU PELICHUU
CTaHapPTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIUMCIIEHUE PACCTOSHUN MEXIYy JABYMs
TOYKAMM, OT TOYKM JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS PSIMBIMHU.

Pemats 3a7aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 10 o0pa3iam Wiu
QITOPUTMAM, IPUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOJbl MPHU PELICHUU
CTaHIApPTHBIX MaTeMaTHYECKUMX 3aJad Ha BBIYMCIEHUE YIJIOB  MEXAY
CKpEIIMBAIOIIMMUCA MNPSMBIMHU, MEXAYy MNPIMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnsate 00bEMBI M MJIOMIAAN MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuga) € TpUMEHEHHEM (QOpMyJ; BBIYUCISATH COOTHOLIECHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMAMH MOTO0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh U HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEeXax U
PUCYHKaX.

ITpumensTh reomeTpuueckue (HaKThl Uil PEUIEHHs] CTEPEOMETPUUYECKUX
3a/1a4, NMpEeAoJaraloluX HECKOJIbKO [IaroB PEIICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJ]aHbl B IBHOM (hopMe.

[IppuMeHATs NpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
JKWU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IppMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallUW W IPUMEHSTb W3YYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCcKd C(OPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, amnmapara aireopsl; penarhb
IIPAKTUYECKHE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNX BEJINYMH.

11 KIIACC

OmneprpoBaTh MNOHATUSAMHU: LWIMHAPUYECKAsT IOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKONM  IMOBEPXHOCTH;  IWIMHJApP,  KOHUYECKass  IMOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (HUIUHAP, KOHYC, cepa u map).

OOBSICHATH CIOCOOBI IMOTYYEHUS TE BPALLIECHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoloKeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOUIAAM  TIOBEPXHOCTEH Ted  BpalICHMS,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYII.

OmnepupoBaTh MNOHATUSIMM: MHOTOIPDAHHUK, BIHUCaHHBIH B cdepy u
ONMMCaHHBIN OKOJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WU TEJO
BpalllCHUS.

BbI4uCcasTh COOTHOLIEHUS MEXIY IUIOMIAISMHU MOBEPXHOCTEN M 00bEMaMu
IMOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUTypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) INTIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢quryp: Buz cBepXy, cOOKy, CHU3Y; CTPOUTH CEUEHMsI TEJ BPALLCHMUSL.

W3Bnekatb, HWHTEPHPETUPOBATh U IpPeoOpa3oBbIBATH HH(OpPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBath NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  NEHCTBUSA  CIOXKEHUs BEKTOPOB, BBIYMTaHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHM 00JIaat0T.

[IpuMeHATH IPAaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YIOJ MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxomuTh cymmMy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEKIY
BEKTOPAMH, CKaJsAPHOE IPOU3BEIAECHUE, PACKIAABIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTe reomerpuyeckue (aKTbl Ui PEUICHHs CTePEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PEIICHHUs], €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHU (hopMe.

Pemare npocreimme reoMeTpu4ecKue 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOAA.

Pemare 3amaum Ha JOKAa3aTENbCTBO MATEMAaTUYECKMX OTHOIIEHUM U
HAXO0XkJIEHWE FeOMETPUUECKUX BEJTMYMH 10 00pa3laM WM airOpUuTMaM, MpUMEHss
W3BECTHBIE METOBI ITPU PEIIEHUU CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATs mpocCTEWIIME MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaNTHE NpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IONMY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUM M IIPUMEHATHh W3Y4YCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA PEIICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUW Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TEOPEM, alapara ajreopsl; pearb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIEC C HAXOKICHUEM I€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo yacos
Ne HaumeHoBaHue pa3ieioB U TeM JJeKTpoHHbIE (U(POBHIE)
Konrtpoabnbie  IIpakTnueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoTsbI padoThI
1 BBeznenue B crepeoMeTpuo 10 https://m.edsoo.ru/C5O3R7VIP
IT e oc .
2 PAMBIC H TUIOCKOCTH B TPOCTPATICTE . 12 1 https://m.edsoo.ru/ WT7NSO14T
[TapanmiensHOCTh MPSAMBIX U IJIOCKOCTEN
IIepnienuk oc
3 prictim VyHHpH T HPAMBIX 1 12 https://m.edsoo0.1u/V6I1APUCD
IJIOCKOCTEH
4 VYrisl MeXAy NPSIMBIMU U IIJIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3ISMETBTQ
5 MHororpaHHUKU 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 OO6BEMBI MHOTOI'PaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IToBTOpEHME: CEUEHUS, PACCTOSAHUS U YTJIbI 1 https://m.edsoo.rt/L1AAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 63 5 0

[NPOT'PAMME




11 KJIACC

KoauyecTBO 4acos
HaumeHoBaHue pa3/iejioB U TeEM daekTpoHHbIe (LU(pPOBHIE)
Ne i/ Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
1 Tena Bpaienus 12 https://m.edsoo.ru/HYOWQLSKQ
2 OOBEMEI Tel 5 1 https://m.eds00.ru/B9ORVIYC9
B
3 CICTOPSE 1 KOOP/UIHATEL B 10 | https://m.eds00.r/ANCLAGOMF
MPOCTPAHCTBE
IT 000
4 OBTOPEHHE, 000 meHI:Ie’ 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMAaTH3alMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 14 3 0

I[TPOIT'PAMME







HOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE peCypChl

OCHOBHBIEC TOHSTHS
CTEpEOMETPHUU: TOUKA, TPSMAas,
IJIOCKOCTH, MPOCTPAHCTBO.
[TpaBuna nzobpaxkeHus Ha
PHUCYHKaX: U300paKeHHS
IJIOCKOCTEH, MapajuieTbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTus: nepecekaronmecs
MIJIOCKOCTH, TIEPeCeKaroNTuecs
npsiMast ¥ TIIOCKOCTh

https://m.edsoo.ru/NR6VJYCGK

[TonsTus: nepecexarommecs
IIJIOCKOCTH, IIEPECEKAOIUECs
psiMas U MI0CKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pa’keHNe MHOTOTPAHHUKOB
Ha PUCYHKaX, Ha MPOCKIIMOHHBIX
gepTexax

https://m.edsoo.ru/KMUQPILLO

HavansHbie cBeeHNs 0 KyOe u
NApaMUJe, UX pa3BEPTKU U
mozenu. CeueHus
MHOTOT'PaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ




HavansHbie cBeeHNs 0 KyOe u
NUPaMUE, UX PA3BEPTKUA U
monaenu. CeyeHu
MHOT'OTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

[Nousarne 06 aKCHOMAaTHIECKOM
MMOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U
CIEACTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

INousarne 06 aKCHOMAaTHIECKOM
MMOCTPOCHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPUU U
CIEACTBHS U3 HUX

https://m.edsoo.ru/DUKAX7QE1

INousarne 06 aKCHOMAaTHIECKOM
MMOCTPOCHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5SMLJL

10

ITonsatue 06 akCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPUU U
CJICACTBUA N3 HUX

https://m.edsoo.ru/I3A98J679

11

B3anmHoe pacnonoxkenue
MPSIMBIX B IPOCTPAHCTBE:
IepeceKaroImecs, napaleabHble
U CKPCINHUBAIOIIUCC IMTPSAMBIC

https://m.edsoo.ru/TUTW8KRS5Q

12

[TapannenpHOCTb NPSAMBIX U
IUIOCKOCTEHN B MPOCTPAHCTBE:
NapajuleIbHbIE NPSIMbIC B
IIPOCTPAHCTBE; MAPaAJUIEIBHOCTD
TPEX MPSIMBIX

https://m.edsoo.ru/CSO9VLQLH6




HapaHHeJIBHOCTB OpAMBIX U
TUTOCKOCTEH B MPOCTPAHCTBE:

13 . https://m.edsoo.ru/POS5J6D23U
[TapannensHOCTH NPSIMOK U
MJI0CKOCTH
h%

14 [IPL € CORATIPABICHHbIMI https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMU
h%

15 PO MEXCLY TIPAMBIMH B https://m.edsoo.ru/KGIMSOEUK
MPOCTPAHCTBE
h%

16 FOI MEXLY TIPAMBIMH B https://m.edsoo.ru/24LVWHI9V8
MIPOCTPAHCTBE
[TapamrensHOC OCKOCTEM:

17 PAISIBHOCTE T e https://m.edsoo.ru/BUSTQIHZT
napajuieJbHbIe MIOCKOCTH
CaoiicTBa napasie

18 BOHCTE 13 PALICIBHBIX https://m.edsoo.ru/0KQOQK2ABA
IJIOCKOCTEHN
[Ipocreiinne npocTpaHCTBEHHbBIE

19 (buryphl Ha TUIOCKOCTH: TETPadIp, https://m.edsoo.ru/MRT13XP79
Ky0, mapasiesenurne

20 [TocTpoenue ceuenuii https://m.edsoo.ru/DI3AX05J8

21 [Toctpoenue ceuenunit https://m.edsoo.ru/20GC3ZP9P
KonrponsHast pabora o Teme
"I e OCKOC

22 PAMBIC I TUIOCKOCTH B https://m.edsoo.ru/BI405SQJEB
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IIOCKOCTEM"
IlepneHqUKyYISAPHOCTD NPAMOU U

23 IUIOCKOCTH: TIEPIICHIUKYJISIPHBIE https://m.edsoo.ru/RN45YBOSR
MpsiMbIE€ B IPOCTPAHCTBE
IT

24 PAMBIC apLICIBHbIC 1 https://m.edsoo.ru/32MXRZDDL

NEPpHNCHAUKYIISIPHBIC K TTJIOCKOCTHU




25

[IpsiMble mapasienbHbIe U

MEPIEeHIUKYISIPHBIE K IMJIOCKOCTH

https://m.edso0.ru/JPUOTOI3N

26

IIpu3Hak nepneHaAuKyJISpHOCTH
IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/DC41W6K 14

27

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSMON U TJIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o ipsimoit
NEePIEHAUKYJIIPHOHN MIIOCKOCTH

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

29

Teopema o ipsimoit
MEePIEHIUKYISIPHON IIJIOCKOCTH

https://m.edsoo.ru/81RSKUSRJ

30

Teopema o ipsiMoi
MePIEeHIUKYISIPHOM MII0CKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

IlepnieHquKyISp U HAKJIOHHBIE!
paccTostHuE OT TOUYKHU JI0
MIJIOCKOCTH, PACCTOSTHHAE OT
MPSAMOM 10 MITOCKOCTH

https://m.eds00.ru/638GKWY7V

32

IlepnieHqUKyYISAp U HAKJIOHHBIE!
paccTostHue OT TOUKHU J0
MIJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 MITOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

IlepnieHqUKYISp U HAKJIOHHBIE!
paccTostHue OT TOUKHU J0
MIJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 MITOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

IlepnieHqUKyISp U HAKJIOHHBIE!
paccTostHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM A0 IJIOCKOCTH

https://m.edsoo.ru/6P5BVV34R




35

VYIuIBl B IPOCTPAHCTBE: Yol
MEXY IPSAMOH U INIOCKOCTBIO

https://m.edsoo.ru/PSFIXUA1I

36

JIByrpaHHBIN yroJl, TMHEHHBIN
YroJl ABYTPaHHOTO yria

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHbIN yTOJ, TMHEHHBIN
yToJI IBYTPaHHOTO yria

https://m.edsoo.ru/ML0ZZYZC7

38

[lepneHUKYISAPHOCTD
IJIOCKOCTEH: MTPU3HAK
MEPIEHAUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSMO9NH

39

[lepneHUKYISAPHOCTD
IJIOCKOCTEM: MTPU3HAK
MEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

[lepneHUKYISPHOCTD
IJIOCKOCTEM: MTPU3HAK
MEPIICHAUKYIISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/TS8OAINH?2

41

Teopema o Tpéx
MEPIEHIUKYIIApaX

https://m.edsoo.ru/OWSLZIRVZ

42

Teopema o Tpéx
MepIeHIUKYIIApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MepIeHIUKYIIApax

https://m.edso0.ru/OWG81WDV3

44

KonrtponsHast pabora o Temam

"IlepneHIUKYISIPHOCTD MPSMBIX U

mIockocTeil" u "YTibl Mexay
MPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/VOXABPOPB




45

[ToHsiTHE MHOTOTpPaHHUKA,
OCHOBHBI€ JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA

https://m.edsoo.ru/LSFTEZ80QX

46

IIpusma: n-yronpHas npu3ma;
I'PaHU U OCHOBAHMS NPU3MBI;
IpsiMasi U HaKJIOHHAsI IPU3MBI;
OOKOBast ¥ NOJTHAsI TOBEPXHOCTH
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenunen,
MPSMOYTOJIbHBIN
MapajieenuIea U ero CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

IInpamupa: n-yroiapHas
NApaMuJia, TPaHU U OCHOBAHUE
MUpaMuibl; OOKOBAs U TOJIHAS
MTOBEPXHOCTb TUPAMHU/IBL;
IIPaBWIbHAS U yCEYEHHAs
Ipamuaa

https://m.edsoo.ru/1TOFX00PA

49

IIpaBUIBbHBIE MHOTOTPAHHUKMU:
IMOHATHUC ITPABUIIBHOT'O
MHOTOTPaHHHKA; IPaBUIIbHAS
npu3Ma U MpaBUIbHAS THPAMUJIA;
NpaBUIIbHAS TPEYTOIbHAS
nUpamMu/Ia U MPaBUIbHBINA
TeTpadap; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBienue o NpaBUIbLHBIX
MHOTOTpaHHHUKaX: OKTayIp,
JOJIEeKa’p U UKOCAdIP.

https://m.eds00.ru/06SHO02IDD




CuMMeTpHst B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIHO TOYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.rt/SWEUC9ENR
CUMMETPHUH B TUpaMUIax,
napajuieJienumne1ax, MpaBUIbHbBIX
MHOTOTpaHHUKAX
Brruncnienue 31emMeHToB
52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4AMN760
JTMArOHAJ!, YTJIbI
[Tnomans 60KOBOM MOBEPXHOCTH
U IIOJIHOM ITOBEPXHOCTHU IIPSIMOi
53 MPU3MBI, TUIOIIA/Ib OCHOBAHUH, 1 https://m.edsoo.ru/SQY9XSIL6
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPAMON MPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPaBUIHHOM
54 MUPAMUIBI, TEOPEMA O TIIOIIAAN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOM IMMOBEPXHOCTH
YCEUEHHOU MUpPaMHUIbI
55 Korrrposteras pabora o reme 1 https://m.edsoo.ru/VHYNJOMQD
"MHororpaHHuku"
56 [TousTue 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06BEM TUpaMuIbI 1 https://m.eds00.ru/B307P8WTC
58 O0BEM TUPaMUTBI 1 https://m.edsoo0.ru/PQZ9ED3YF
59 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUPaMUTBI 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM pU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM mpU3MBI 1 https://m.edsoo.ru/B46EMRRGE




63

O0BEM mpU3MBI

https://m.edsoo.ru/FIMOQW6KFT

64

Kontponbhas paboTa mo teme
"O6BEMBI MHOTOT'PaHHHKOB"

https://m.edsoo.ru/23S50I80N

65

[ToBTOpeHmEe, 0600MIIEHNE
cucTeMaTu3als 3HaHUH.
[TocTpoenue ceueHuii B
MHOTOTPaHHHUKE

https://m.eds00.ru/KXTOCIOJG

66

[ToBTOpeHmEe, 0600MIIEHNE
cucTeMaTu3alis 3HaHUH.
Brrunciienne paccTosHUN: MEXITY
JBYMSI TOUKaMH, OT TOYKH JI0
MPSIMOH, OT TOYKH 0 TJIOCKOCTH,
MEXYy CKPELIUBAIOIMMUCS
HpHMbIMI/I

https://m.edsoo.ru/HKP6I13JUC

67

Hrorosast koHTpOIbHAS paboTa

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpenue, 06o0IIEHNE
CHCTeMaTHu3alus 3HaHUH.
Brruuciienne yrios: MexIy
CKPEIIMBAIOIIMMUCS TPSMBIMU,
MEXKY IPSMOU U MIIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTJIOB MEXKIY
IUIOCKOCTSIMH

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

Cdepa u map: ueHTp, paauyc,
AUaMeTp; IUIOIIaIb
MOBEPXHOCTHU CephI

https://m.edsoo.ru/TWEZ59CH]J

B3anmHoe pacnonoxxenue
chepsl U IMIIOCKOCTH;
KacaTelbHast III0CKOCTh K
cdepe; miomans chepsl

https://m.edsoo.ru/YCMWC4M3I

N3obpakenue cdepsl, mapa Ha
mnockoct. CeueHus 1mapa

https://m.eds00.ru/QDCF8UGXE

[MunuHapudeckas MOBEPXHOCTS,
oOpazyromue MUITHHIPHIECKO
MOBEPXHOCTH, OCh

[INHAPUIECKOHN MMOBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

[unuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromas u
0Ch; TJI0Ia b OOKOBOH U
MOJTHOM MOBEPXHOCTH

https://m.edsoo0.ru/W0JR979V9

N300parkeHre NUIMHApPA HA
IJIOCKOCTH. Pa3BépTka
mHApa. CeyeHus MWIMHApA
(TUTOCKOCTHIO, MMapaIeTIbHON
WM TIEPIEHAUKYIISIPHON ocu
UAJTUHIPA)

https://m.eds00.ru/OYMSPW10Z




KoHnueckas oBepXHOCT,
o0Opa3zyromue KOHHIeCKOH
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOM MOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHME U BepILINHA,
o0pa3yroIas 1 0Ch; MJIOMIAIb
OOKOBOI1 U MOJHOMN
MTOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
o0Opa3yroIine 1 BbICOTA;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

https://m.edsoo.ru/8OVNITU20

10

N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTBIO,
MapajieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOSIIIIEH
4yepe3 BEPIINHY)

https://m.edsoo0.ru/OPVOCKUYU

11

KomOunanws ten BpameHus u
MHOI'OTDaHHUKOB

https://m.edsoo.ru/4VHGTY XS8F

12

MHororpaHHuK, OMMCaHHbIN
okoo chepsr; chepa,
BIIMCAHHAA B MHOT'OI'PpaHHUK WA
B TCJIO BpalllCHUA

https://m.edsoo.ru/RMYY 1STLP

13

[Tonsatre 00 00BéMme. OCHOBHEIE
CBOMCTBAa 0OBEMOB TEIT

https://m.edsoo.ru/4CENHGLOZ

14

OO0BéM uIMHIpa, KOHYCa

https://m.edsoo.ru/W8TGN5799

15

O06BEM mapa u wionaask cheps

https://m.eds0o.ru/G7TAYCMOITT




16

[Tono6OHbIe TeNa B
npoctpaHcTBe. COOTHOIICHUS
MEXy IUIOIAIIMU
MMOBEPXHOCTEH, 00bEMaMH
MMOIOOHBIX TeJ

https://m.edsoo.ru/4NO4FYUUX

17

KonrtponsHast pabora o Temam
"Tena Bpamenus" u "OObeMbI

TEI

https://m.edsoo.ru/KCOMHI5SWW

18

Bekrtop Ha mmockocty U B
MPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CroxeHre 1 BRIYUTaHHE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXKEHUE BEKTOPa Ha YUCIIO

https://m.edsoo.ru/4H7PLGBI1

21

PasnosxeHne BekTopa 1o TpéM
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuno mapasuienenumnena

https://m.edso0.ru/NZSOLFWNI1

22

Pemenne 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM TIPaBUJI JEHCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS

23

KoopanHatHO-BEKTOPHBIN
METO]I IPH PEIICHUN
reOMEeTPUYECKUX 3a7a4

https://m.edsoo.ru/BBII39Z7U

24

IIpssMoyronbpHas cucreMa
KOOPJMHAT B POCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3ama4yu B
KOOPAHMHATAX

https://m.eds00.ru/X9TSDNSQ3

25

Yrois Mexay BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO




CkansipHO€ ITpOU3BEIEHNE
BEKTOPOB

26

Beluncienue yrioB Mexy
IIPSMBIMU U IUIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KontponbHas paboTa nmo teme
"BekTopbl 1 KOOPJIMHATHI B
npocTtpaHcTae"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHME, 0600IIEHNE 1
cucTeMaTH3alis 3HaHUH.
OcHoBHbIE GUTYPHI, (PAKTHI,
TEOpEMBbI Kypca TUTAaHUMETPUH

https://m.edsoo.ru/16ASEITYU

29

[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3alus 3HaHUH.
OcHoBHbIE GUTYPHI, (PAKTHI,
TEOpPEMBI Kypca TUIAaHUMETPUHU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3alus 3HaHH.
3amaun TNIAHUMETPHH U METOIBI
WX peIIeHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3alus 3HaHH.
3aa4ym MIaHUMETPUN U METOBI
WX pelIeHHS

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpeHME, 0600IICHNE 1
cucTeMaTu3alus 3HaHH.
OcHoBHbIE GUTYPHI, (HAKTHI,
TEOpPEMBI Kypca CTepEOMETPUU

https://m.edsoo.ru/ZY6BYLY7W

33

HroroBast koHTpOabHAs paboTa

https://m.edsoo.ru/VP8CXOC4C




34

[ToBTOpEeHUEe, 0600IICHNE 1
cUCcTEMaTH3allMs 3HaHUH

https://m.eds00.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpOBePsSIEeMOro .
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, MPAMAs], INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEICTBHUS U3 HUX MPHU PEIICHUHU
' reOMEeTPUYECKUX 3a7a4
73 OnepupoBaTh MOHATHUSAMHU: NapaUIEIbHOCTh U MEPIEHIUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTh B3aMMHOE PacroIOKEHUE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSIMU: JIBYTPAHHBIA YroJj, TPaHU JBYI'PAHHOTO YTJIa,
7.5 pedpo IBYTpaHHOTO yIJia, IMHEWHBIA YroJl IBYTPaHHOTO yTJia, TpaaycHast
Mepa JBYTPaHHOIO yria
oy OnepupoBarh MOHSATUSMU: MHOTOIPAHHUK, BBINYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, MPAaBUIbLHBIA MHOTOTPAaHHUK
e Pacno3naBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (THpaMuja, MpU3Ma,
' IPSMOYTOJIBHBIN Mapasuienenunes, Kyo)
KnaccudunupoBare  MHOTOTpAaHHHWKH, BBIOMpas  OCHOBaHUS  JUIA
. Kiaccupukauud  (BBIMYKJIBIE U HEBBIMYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKM, TMTpPsSIMble ¢  HAKJIOHHBIE IPHU3MBI,
napajuieJIeTUIIC b))
79 OnepupoBatb MOHSATUSMU: CeKymas MJIOCKOCT, ceueHue
' MHOT'OIPaHHUKOB
710 OOBACHATH NPUHLUIIBI  MOCTPOCHUS  CEUYEHUH  MHOTOTPAHHUKOB,
' UCIOJIb3YSl METOJ] CJIEI0B
11 Ctpouth ceyeHUsT MHOTOTPAHHUKOB METOJOM CJIEAOB, BBIMOJIHATD

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXJACHUE TEOMETPHUUYECKUX BEIMYHMH 1O oOpasmam
WU alNrOpUTMaM, MPUMEHSS] W3BECTHbIE AHATUTHUYECKUE METOJbl MpPHU
pELIEHHM CTaHJAPTHBIX MATEeMaTHYECKUX 3aJad Ha BBIYUCIICHUE
pPacCTOSTHUM MEXIYy NBYMsI TOYKAMH, OT TOYKH JO MPSMOU, OT TOYKH JI0

IIIOCKOCTH, MEXKAY CKPCIIUBAOIIMUMHACA IMTPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXACHUE TEOMETPUUYECKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSS] W3BECTHbIE AHATUTHUYECKUE METOJbl P
pPELICHUN CTAHAAPTHBIX MAaTEMATHYECKUX 3a7ad Ha BBIYMCIIEHUE YTJIOB
MEXy CKPEIIMBAIOIIUMHUCS MPSMBIMH, MEXAY MPAMONW M IUIOCKOCTBIO,

MEX1y MIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI M IJIOUIAAM TOBEPXHOCTEM MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHNuEM (HOPMYII, BBIYUCIISATH COOTHOIICHUS
MEXIY IJIOIAIIMH MIOBEPXHOCTEH, o0BEMaMu MOI00HBIX

MHOT'OTpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHS B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUHU (UTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTb M MHTEPIPETUPOBATH WHEPOPMALHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha

4epTeKax U pUCyHKaX

7.17

[TpumMeHsaTH TeoMeTpuueckrue (axKThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MNPEANONaramlluX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIIOBUS

MIPUMEHEHHUS 3a/IaHbI B IBHOU (hopMe

7.18

IIpuMeHATH mpocTEHIINE IIPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PEIICHUN CTEPEOMETPUUCCKUX 3a1a4

7.19

[TpuBoUTE MpUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HH, PACIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHSTH MOTyYeHHbIE 3HAHKS Ha TPAKTUKE: aHAIM3UPOBAThH PeabHbIC
CUTyallud W TNPUMCHATH MH3YUCHHBLIC IIOHATUSA B IPOLHCCCC IOHCKA
perieHus MaTeMaTHYECKH chopMyTupOBaHHOM poOJIEMBI,
MOZACIIMPOBATh PCAJIbHBIC CUTyallUM HaA SA3BIKC I'COMCTPUU, UCCIICAOBATH
MIOCTPOEHHBIE MOJICNH C HCIIOJIb30BAaHUEM T€OMETPUYECKHX MOHATHH |
TeopeM, arrapara aireOpbl, pemaTh MPaKTUYECKUE 3a1auu, CBSI3aHHBIC C

HaXOXIACHUEM I'€COMETPHUICCKUX BEJINYHNH
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Koz IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOIA
NpPOBePsIEMOro .
00pa30BaTeJIbLHON MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHSIMH: HUIMHIPUYECKas TOBEPXHOCTh, 00pa3yromnue
6.1 [WIMHIPAYECKON TIOBEPXHOCTH, MHIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpasyromue KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBate Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI TTOJTYUYCHHSI TEJT BpAIlCHUS
6.4 KnaccudumupoBats B3auMHOE pacTiofioKeHHE CPEephl U TIIOCKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOM, OCHOBAHHWE IIAPOBOrO CJOsI, BHICOTA
[IAPOBOTO CJI0, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIATM IOBEPXHOCTEH TeNn BpalleHHS,
' TEOMETPHUECKUX Tell C MPUMEHEHUEM (OpMYIT
OnepupoBaTh MOHATHSMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdepy Hu
6.7 OTKCAHHBIN 0KOJIO cdepsbl, chepa, BucaHHAs B MHOTOI'PAaHHHUK MU TEJIO
BpallleHus
6 BblUMCHsATE COOTHOIIGHHS MEXIY IUIOHIAAIMH TOBEpXHOCTEH U
' 00BEMamMu TOJOOHBIX Tell
69 N300paxaTs u3yyaembie QUTYPHI OT PYKH U C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIonHATE (BBIHOCHBIE) IUIOCKHE 4YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BbEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M MNPeoOpa3oBbIBaTh HH(OpPMALHIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reomeTpuyeckue (QaxKThl A PEHICHUs] CTEPEOMETPUUECKUX
6.12 3aj1a4, MPEAIONIAraloIluX HECKOJIBKO IIaroB PEIICHHS, €CIIH YCIOBHS
NPUMEHEHHUS 3a/IaHbl B SBHOU (hopme
6.13 OnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrIimoaaaTs HeﬁCTBHH CJIOXKCHUA BCKTOPOB, BBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICH$ITI>, KaKMMH CBOMCTBaMU OHH

o0JazmaroT

6.15

[TpuMeHsTH MpaBUIIO Napasuieenunea Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl ~MEXIy BEKTOpaMH, CKaJIsIpHOE IPOU3BEACHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMMy BEKTOPOB U INPOM3BEICHHUE BEKTOpPA HA YUCIO, YO
MEXy BEKTOPaMH, CKAJIIPHOE IIPOU3BEAEHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOPJIUHAT

6.19

Pemate mpocTeiiline reoMeTpUYECKHME 3aJaud  Ha IPUMEHEHHUE

BEKTOPHO-KOOPAWHATHOI'O METOA

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTEMATHYCCKHX OTHONIICHUH U
HaXO0XIACHUEC T'COMETPUUECCKHUX BCIUYUH I10 o6pa3uaM HJIN aJIrOpUTMam,
IMPUMCHSAA HU3BCCTHBIC MCTOABI npu peUICHUN CTaHAApPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHINME MPOTrPpaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKHX 3a1a4d

6.22

IIpuBOaUTE NpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOLAE U

JKHU3HHU, paCliO3HABATh POABICHUE 3aKOHOB I'€COMETPUHU B HCKYCCTBE

6.23

[IpumeHsTh TMOJy4YEHHbIE 3HAHHUS HA MPAKTUKE: AaHAJIU3UpPOBATh
peajbHble CUTYallMd W TPUMEHSATh W3y4YEHHBbIE TMOHSATHS B Ipolecce
MOKMCKAa pELIEHUS MaTeMaTH4ecKu CQOpMYIUPOBAHHON MpPOOIIEMBI,
MOJICJIMPOBATh peajbHbIE CUTyallUU Ha SI3BIKE T'€OMETPHUH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHH U
TEeopeM, amnmapara anreOpsl, pemaTh NPaKTUIECKUe 3aJaur, CBI3aHHBIC C

HAaXOXKIACHUCM I'€COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
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Kon

IIpoBepsiemMblil 3JIeMEHT COAeP/KAHUA

I'eomerpus

7.1

OcHOBHBIE TMOHATUS CTEpEeOMETpUH. Touka, IpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[lonaTne 00  aKCMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCTPHU U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacnonokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuieJIbHble M CKpelmuBawpomuecs mnpsaMmele. llapamnenbHocTh OpsIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MAapajUIesbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPATUIETBHOCTh MPSAMON U IIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMU CTOPOHAMH, YILOJI MEXKIYy TMpSAMBIMM B IPOCTPAHCTBE.
[TapaniaenbHOCTh MIOCKOCTEMN: MapajuieNibHbIe MIOCKOCTH, CBOMCTBA MapalJIeIbHbBIX
iockocteil. Ilpocreiimme npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapauiesnenues], HIOCTPOSCHHE CeUeHHH

7.3

[lepneHAUKYISIPHOCTh NOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpSMBIE B
MPOCTPAHCTBE, MPSIMbIE NapalIeIbHbIC U IEPIEHIUKYIISIPHBIE K TNIOCKOCTH, TPU3HAK
MEePIECHANKYJISIPHOCTH NIPSIMOW U MJIOCKOCTH, TEOpEMaA O MPSIMOM NEPIEHIUKYIISIPHOMN
IUIOCKOCTH. YIUVIBI B TPOCTPAHCTBE: Yrojd MEXAYy MpsAMOM M IUIOCKOCTBIO,
JIIBYTpaHHBIA yroJl, JMHEWHBIM Yyroys JByrpaHHoro yria. IlepneHaukymnsip u
HAKJIOHHBIE: PACCTOSHHME OT TOYKM A0 IUIOCKOCTH, PAcCTOSTHUE OT MpPSIMOM 10
IUIOCKOCTH, MPOEKIHsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISIPHOCTH  JBYX  IUIOckocTe. Teopema o0  Tpéx

HepIeHIUKYIIsApax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMA MPHU3MBI, MpsAMas U HAKJIOHHAs MPU3MBI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH NMpu3Msl. [lapannenenunen, npsMOyroibHbIM NapayljIeenunea
u ero cpoiictBa. [lupamuna: n-yronpHas nupamMuaa, FpaHd U OCHOBAHUE MTUPAMMIBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMUBI, MPABUIIbHAA M yCeu€HHas MUpaMUia.

DneMeHTEI nNpu3Mbl W THUPAMHIBIL. HpaBI/I.HBHBIe MHOT'OTpaHHUKH: ITOHATHUC




IIPABWJIBHOTO MHOTOTpaHHMKA, INpaBUjbHAs IpHU3Ma M IpaBUjIbHAs IHMpPaMUIA,
NpaBUJIbHASA TPEYToJIbHAS MUPaMUa ¥ IPaBWIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAHHMKAX: OKTa’Ip, AOJAEKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CuMmMeTpuss B TNPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSMOIA,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMMUPAMUIAX, APAJUICICIUIIENAX, TPABUIIBHBIX

MHOTI'OIrpaHHUKax

7.6

Brruucnenue 31eMeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TMPSAMON MPHU3MBI, IUIONIAb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsMON mpu3Mbl. [1omans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IHpaMHIbI, TeOopeMa O IUIOIAIN

yceuéHHoi nupamupsl. [lorstue 06 00bEMe. OObEM MUpaMHIbL, TPU3MBI

7.7

[TonoOusbIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXAY IUIONIAIIMU TTIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

6

I'eomeTrpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKON MOBEPXHOCTH, OCh
WIAHIPUYECKONH ToBepXHOCTU. LIMmuHAp: OCHOBaHMS U OOKOBasl MOBEPXHOCTH,

oOpasyromas 1 0Ch, TUIOIaAh OOKOBOW U MTOJTHOW MTOBEPXHOCTH

6.2

Konundeckast TOBEpXHOCTh, 00pa3yIolie KOHMUECKON TOBEPXHOCTH, OCh M BEpIIIHA
KOHHYecKoi moBepxHocTU. KoHyc: ocHOBaHHMe W BeplInHa, oOpasyromas U OCh,
IJI0Maas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue H

BbICOTA, OCHOBAHUA U OokoBas IMMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, IuaMerp, IIOMAAb NOBEpXHOCTH chepbl. Bzanmuoe

PAaCIIOJIOKCHHUC C(I)Cp]:l 1 IIJIOCKOCTH, KacCaTCJibHaA ITINIOCKOCTb K C(pepe, miomanab

chepsl

6.4

N3o006paxkenue Ten BpalleHUs Ha MI0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOuHanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OIMCAHHBIN

okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BpAIICHUS

6.6

[Tonsitue 06 oO0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapayuieNienumnena u ciueactBus w3 He€. OO0bEM IuIMHApA,

KoHyca. O0BbEM 1mapa u miomanb chepsl




[Tomobupie Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAISIMU

o7 MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TET
6.8 Ceuenust nuiauHIpa (MapajuiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS L1apa
Bexktop Ha miockoctd U B mpocTpaHcTBe. Cl0KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHO)X€eHHEe BEKTOpa Ha 4ucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBwiio mapamnenenunena. Pemenuwe 3amad, CBA3aHHBIX  C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
IIpsmoyronbHast cucreMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTsel BekTOpA.
6.10 IIpocreiimne 3amauv B KOOpAMHATax. YTon Mexay Bekropamu. CkanspHoe

IIPOU3BEJICHUE BEKTOPOB. BbIUMCIICHHE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHust

Bnanenne meromamMu J0Ka3aTenbCcTB, ITOPUTMAaMHU pELICHUS 3a/ad;
yMeHHe (GOpMyIHpOBaTh W ONEPHUPOBATH IOHATHSIMHU: OIpECIICHHE,
aKCMoMa, TeopeMma, CIEJCTBUE, CBOMCTBO, NPU3HAK, JOKa3aTeIbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSThH UX; yMEHHE (OPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIIOKHOE YTBEpXKIEHHE, MPUBOIUTH NMPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOA MaTeMaTHYeCKOHl HWHIYKIUH;
NPOBOJUTH JIOKAa3aTEJbHBIE PpACCY)KIEHHs TpH pEeHIeHUH 3a7]ad,
OLICHWBATh  JIOTUYECKYIO  TPABHJIBHOCTH  PACCYXICHHH;  yMEHHE
OIIEpPHPOBATH TMOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, ONEPALUU Ha
MHOXKECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH
anmapar JUis OIHCaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH pEIICHUH
3a1a4, B TOM WYHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OIIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTh W OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

crioco0amu; UCIOIB30BaTh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSIMU: HAaTypalbHOE YHCIO, IEJ0e YHUCIIO,
CTEMNEHb C IEeJIBIM MTOKa3aTesieM, KOPEHb HAaTypaJIbHOM CTENEeHH, CTETIEHb
C pauMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszarteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOM3BOJIFHOTO YHCJA, OCTaTOK IO MOAYJIO, PAalMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJBIX,
palMOHANBHBIX, JEHCTBUTENBHBIX UYHCET, YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBUINHA OOIIMH JenuTeNh U HauMeHbIIee
o01ee KpaTHOe, anropuT™ EBKiMia mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3MLMOHHBIMA  CHUCTEMaMH  CUHCIICHUS;  yMEHHUE
BBINIOJHATH BBIYHMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHHH CO
CTETeHsIMU M JiorapudmMamu, Mnpeodpa3zoBaHus IPOOHO-pAlMOHATBHBIX

Bpra)KeHHﬁ; YMCHHE OICPUPOBATE IMOHATHUAMU: IMOCIEAOBATCIIBHOCTD,




apupmeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
O0ECKOHEUHO YOBbIBAIOIIAsg TIeOMETpUYecKas IPOrPeccHs; yMEHHe
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyr; yMeHHE ONepupoBaTh TMOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M @PTyMEHT KOMIUIEKCHOTO
yucna, (¢opmMa 3amMcH  KOMIUIEKCHBIX — 4Hceld (reoMeTpuyecKas,
TPUTOHOMETpHUYECKass U  anreOpavyeckas); yMeTb IPOM3BOIUTH
apupMeTHUecKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMHU; TPUBOJIUTH
OpUMEpPbl  UCHOJb30BAHMSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
HNOHATHAMM: MaTpuma 2x2 u  3X3, OmpeaenuTenb MaTpULBbI,

TeOMETPUYECKUN CMBICIT OTIPEACTUTENS

YMeHne omnepupoBaTh NOHATHUSMHU: PALMOHAIBHBIE, WPPALMOHAIIBHBIE,
NoKa3aTeIbHbIC, CTENEeHHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HNOHATUSAMH: TOXIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMAa YypPAaBHEHUHM U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBIO PA3IMYHBIX MPUEMOB; pPEIIATH
YPaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C NIapaMeTpPOM; IPUMEHSTH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTHYECKUX

3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKU U pPeaIbHOM KU3HH

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKIHUH,
NEPUOTUIHOCT (PYHKIIUH, OTPAaHHYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKINH, HanOOJbIIee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMH HA POMEXKYTKE, HEMIPEphIBHASI (DYHKIIHS, aCHMIITOTHI Tpaduka
¢yHKIMU, TIepBas ¥ BTOpasi MPOU3BOAHAs (QYHKIIMU, TEOMETPUUECKUI U
(GU3HMYECKU CMBICI TPOW3BOJHOW, TIEpPBOOOpa3Has, ONpeaeaEéHHBINA
UHTETpajl, YMEHHE HaXOIUTh ACUMOTOTHI Trpaduka (YHKUUHU; YMEHHE
BBIYUCIISITH  TIPOM3BOJTHBIE CYMMBI, TIPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIMN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTelbHOU K Trpaduky
(GyHKIMU; yMEHUE HAaXOMUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HUCCIENOBaHHS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWMMEHBbIIWE 3HA4YCHUs (YHKIHA, CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJb30BAHMEM alllapaTa MaTeMaTHUYeCKOTro
aHalM3a; TPUMEHATH TPOM3BOJHYIO JUJISi HAaXOXKIEHHUS HAWIydlIero

pelicHrd B IMPUKIAJIHBIX, B TOM YHUCJIC COLUAJIbHO-3KOHOMUUYCCKHUX H




bu3MYecKuX 3a7avyax; HaXOAUTh TUIOMAAN U 00BEMBI QUTY C MTOMOIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATECMATHUYCCKOI'O MO,Z[C.HI/IpOBaHI/IH C

noMoInbio auddepeHInaIbHbIX YpaBHEHUH

YMenne omnepupoBaTh MOHATHAMH: Trpaduk (QyHKIMU, oOpaTHas
GyHKLMSA, KOMIO3UIUSA (YHKUWH, JTUHEHHas (yHKIMS, KBaJIpaTH4Has
byHKIHS, parnoHanbHas byHKIIHS, CTerneHHast byHKIIHS,
TpUTrOHOMETpHUUYEeCKHe  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIIMM, TIOKa3aTenbHas | Jorapudmudeckas GyHKIHH; YMEHHE
CTpOUTH TpadUKU HM3YyYCHHBIX (YHKIMH, BBIIOIHATH NMPEOOpa3OBaHUS
rpa¢ukoB GYHKIIHUHA, UCTIOIB30BaTh TPAPUKH IJIsI H3YUCHHSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 33a1ad U3 JPYTruX y4eOHBIX MPEeIMETOB U
3aJa4 U3 peasibHOM JKU3HU; BbIpaxarh (POpMyIaMH 3aBUCMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QYHKIUH UL
pelleHrs ypaBHEHUH, HEPABEHCTB U 3aj]ad ¢ MapaMeTpaMu; n300pakaTh
Ha KOOPAMHATHOM IIIOCKOCTM MHOXECTBA PpELICHUNW YypaBHEHU,

HEPABCHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBbIE 33Jayd pPa3HBIX THUIIOB (B TOM 4HCIEe Ha
IPOIEHTHI, JOJIHU U YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB H
yCIIyT, HaJIOTH, 3aJ]a4l U3 00JIaCTH YNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBI 1O YCJIOBHUIO 3aJa4M, HMCCIEIOBATh IOJIYYEHHOE pEIICHHUE U
OLIGHUBATh IPABAONOJO0HOCTh pE3yAbTATOB; yMEHHE MOJAEIHPOBATH
peanbHblEe CUTyallUM Ha $3bIKE MATEMAaTHUKH; COCTABJIATH BBIPAKECHMS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CHCTEMBl [0 YCJIOBHIO 3a/ayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJEIHW C HCIIOJb30BaHUEM amnmnapara

anreOpbl, HHTEPIPETUPOBATH MOJYYEHHBIN pe3yabTar

YMeHue oneprupoBaTh MOHATUSAMH: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJnpIllee ¥  HAaWMEHbLIEe 3HAYEHHUS, pa3Max, JUCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOTO Habopa;, yMEHHWE W3BJIEKaTh,
UHTEPIPETHPOBaTh HH(OpPMAIHMIO, TPEACTABICHHYI0 B TaOiHMIax, Ha
JIrarpamMMax, rpadukax, OTpakaroIlylo CBOWCTBA PEabHBIX MTPOIECCOB U
SIBJICHUI; TIPEICTABIIATH HH(POPMAIIMIO C TIOMOIIBIO TAaOJIHIl M AUarpam;
MCCIIEIOBaTh CTAaTUCTUYECKHE IaHHBIE, B TOM 4YHCJIE C NPHMEHEHUEM
rpadU4ecKuXx  METOJOB U  JJEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIEIOBaTh COBMECTHBIC HAONIOAEHUS C TOMOIIBIO JUarpamMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBI ONBIT W Clly4allHOE
COOBITHE, BEPOSTHOCTh CIYYafHOTO COOBITHS; yMEHHE BBIYUCISTH
BEPOATHOCTh C HCIHOJB30BaHUEM TIpadUUECKUX METOJOB; MPUMEHSThH
(GOpMyIbI CIIOKEHUS W YMHOXKEHHUS BEPOSITHOCTEH, (opMyny MOTHOU
BeposTHOCTH, hopmyny bepHyiu, koMOUHATOpHBIE (GAKTHl U (OPMYIIHI;
OIICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITUN; YMEHHE OIEPUPOBATH
MOHATUSMM: CIydailHass BeJNWYMHA, paclpelieieHle BepOSTHOCTEH,
MaTEeMaTUYeCKOe OXHUJaHUE, TUCIEPCUS U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHBI, (QYHKUUM pacmpelneieHuss W IUJIOTHOCTH
PaBHOMEpPHOTO, IMOKa3aTEIbHOTO M HOPMAJIBHOTO PACIPEICICHUI;
YMEHHME HCIOJb30BaTh CBOMCTBA M3YUEHHBIX paclpefeseHud Juis
pelIeHus 3a/ady; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHCED,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUMN; yMEHUE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEpUPOBATh MOHATUSIMU: COYETaHHE, TIEPECTAaHOBKaA,
YHUCIIO COYETAaHWH, YHCIO MepecTaHOBOK; OuHOM HpIOTOHA; ymeHme
MPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCY>KIACHUS AJISl PEeLICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJI€TIb 1 MHTEPIPETUPOBATH MOTYyYEHHBIH Pe3yabTaT

YMeHune onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIAa, IUIOCKMH yrou,
JBYI'PAaHHBIA Yroj, TPEXTPaHHBIA YIoJ, CKPEIIMBAIOIIMECS IpsMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yrou
MEXAYy MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, Yroll MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3a/a4 M3ydyeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB  OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBI0O TI'€OMETPUUYECKUX IOHATUH H

BCJIIMYHMH, PEIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne ornepupoBaTh MOHATHUSMHU: TUIOMIAAb (UTYPBI, 00bEM (GUTYPHI,
MHOTI'OT'paHHUK, HpaBHHBHBIﬁ MHOTI'OIrpaHHUK, CCUCHUC MHOI'OI'paHHHUKA,
Ky0, mMapajuiejenuiies, Npu3Ma, NUpaMuaa, Qurypa M IMOBEPXHOCTH
BpallleHus, UWIMHApP, KOHYC, map, cdepa, miomans chepbl, MIOmaab
MOBEPXHOCTH THPAMH[IBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

MNpAMOYTOJIbHOI'O TIapaJuICJICIuIeia, nUupaMuabl, MPU3MbI, HUIWHAPA,




KOHYCa, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUYECHUs] KOHycAa M LWIMHJPA,
napajuleJbHblE OCH WM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpalICHUs, UX CEUYECHHUS], B TOM YHCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSITh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesIeHNs N3y4aeMbIX (DUTyp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax M NMpH3HAKaX F€OMETPUUYECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPUKAUIO GUTyp IO
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAWMBIE OMOJHUTEIbHBIE

MIOCTPOCHHSI

11

YMeHue omepupoBaTh TMOHATUSIMH: JIBUKCHHE B TPOCTPAHCTBE,
napanneanbH‘/’I MNEepeHOC, CUMMCTPUA Ha IJIOCKOCTHU U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe MOA00Ms, TOMOOHBIE (HUTYPBI; YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UIYpHI, B TOM YHCIE B MPHPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOIB30BaTh T€OMETPUYECCKHE OTHOIICHHS
npu pemiCHUN 3aJad; HaXOAUTb TCOMCTPHYCCKUC BCIUMYHUHBI (I[J'II/IHa,
yroji, IJIomanab, o0bEM) MpH pelIeHWH 3a7ad W3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ KU3HU; YMCHUC BBIYUCIIATL TCOMETPHUICCKUC
BEeITMYUHBI (JUTMHA, YTOJ, IUIONIaAb, OOBEM, IIOMIAAL TMOBEPXHOCTH),
HCIOJIb3YSl H3YUCHHBIC q)OpMyJ’IBI U METOJbI, B TOM 4YHUCJIC. IIJIOIIaAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOIMAAb ChEpBI;
00bEM Ky0a, MPsIMOYTOJILHOTO TapaJulesieNuIe1a, MUPaMHIbl, TPH3MBI,
IIMHIPA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

NOJ00HBIX GUryp
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YMeHue onepupoBaTh NOHIATUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPIAUHAT,
BEKTOP, KOOPJIWHATHl TOYKH, KOOPIHWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa Ha YHCIO, Pa3joXKeHHe BEKTopa Mo Oas3ucy,
CKaJISIpHOE TIPOU3BENIEHUE, BEKTOPHOE TMPOM3BEIACHHUE, YTOJN MEXIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAMHATHBIN METO]
JUISL peuleHHs] TeOMEeTPUYECKHMX 3aJad M 3aJad JpYyrux Yy4eOHbIX

MPEIMETOB
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YMeHrne BBIOMpATh MOAXOIANIMN METOJ Ul pelIeHUs 3a1adw;
MOHMMAaHWE 3HAYMMOCTH MATEMaTHKA B W3YYCHHH MPHUPOJIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; yMEHHE paclo3HaBaTh

IMMPOSABJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC TIPHBOJIUTH




IPpUMEPBI MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUHA  POCCUHCKOMN

U MHPOBOU




INEPEYEHD 2JIEMEHTOB COJAEP KXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT COIepP/KAHUA

Kon
1 Yucna u BBIYUCIECHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku Je1MMOCTH HEIbIX YUCE
1o Panvonanbubie uncina. OOBIKHOBEHHBIE U JIECATHYHBIE JApOOU, MPOLIEHTHI,
' OeCcKOHEeUHbIE TIEPUOUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTypajdbHON creneHH. J[eHCTBUS ¢ apupMeTHYECKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenens ¢ nensiM nokazarenem. CTENeHb ¢ palroHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETIEHU
s CuHyC, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HaTypaIbHBIC JTOTApU(MBI
JetictButenbHple  4uciaa. ApudMeTHUYECKHE ONEpaluu C JIeHCTBUTEIbHBIMU
1.7 gucinamu. [IpubnmxEHHbIe BRIYUCIICHUS, MPAaBUJIa OKPYTJICHUS, IPUKHUIKA U OI[EHKa
pe3yabpTaTa BEIYUCIECHUN
1.8 [IpeoOpazoBanue BbIpaeHUI
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS
2.2 HppaunronanbHble ypaBHEHHUS
2.3 TpuronomeTpudyeckue ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapUMUUECKIE YPABHEHUS
2.5 L{ensie 1 poOHO-palMOHATILHBIE HEPABEHCTBA
2.6 HppannoHanbHbie HEPABEHCTBA
2.7 [TokazaTenbpHbIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpruyeckre HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
2.11 Matpuna cuctemMsl IMHEWHBIX ypaBHeHUN. OnpenennTens MaTpHULlbl




3 DOyHKINUH U TPAPUKH
31 Oynaknus, crnocoObl 3amanus ¢yHkiuuu. ['padux ¢yHkimu. B3aumHo oOpaTHBIE
' ¢ynkunu. YétHeie u Heu€éTHBIe QyHKIMU. [lepruoanueckue GpyHKINHI
OO6nactp ompesnenaeHUs W MHOXECTBO 3HaueHu ¢ynkumu. Hymm ¢yHkmmm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcuMymMbl ¥ MUHUMYMBl QyHKIUH. Haubonpimee u HauMmeHbIlee 3HAYCHUE
GYHKIIMH Ha IPOMEKYTKE
13 Crenennass (QyHKIMS ¢ HaTypaJbHBIM M IEJbIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-OU CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, ©X CBOWCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuii. CBolicTBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aMaHUA IOCIEA0BATENLHOCTEHN
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XHBIX IPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [TpousBoanas pynkmuu. [Ipon3BoHBIE 2IEMEHTAPHBIX (QYHKITAN
[IpumeHneHne TPOU3BOAHOM K HCCIeAOBaHUI0 (YHKIIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxosxaeHne HauOONbIIero M HauMEHbBIIETr0 3Ha4eHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uaterpan
5 MHOXeCTBa U JIOruKa
5.1 MHOk€eCTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCT
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena u MOBEpXHOCTH BpallleHUS




7.5

Koopaunatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






