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IMMOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpusp» 0a30BOro ypoBHS s
obyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepaibHOTO
rOCyIapCTBEHHOTO0 00pa30BaTeNbHOTO CTaHAApTa CPEAHEro 001Iero oopa3oBaHums,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWMU, TMPEABSIBIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIIMH POCCHUICKOTO 0O0pa30BaHUA.
Peanuzanus nporpaMmbl 00eCTieUMBAET OBJIAJACHUE KIIOYEBBIMU KOMIETEHIIUAMH,
COCTABJISIIOIIMMU OCHOBY JJII CaMOPa3BUTHSI M HEMPEPBHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M I[I03HABATEJIbHOTO pPa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJIN N3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TIe€OMETpUM HAa YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX U
MPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAIpPABICHUH JTUYHOCTHOTO
pas3Butus oOydaromuxcs, (GopMUpOBaHUsA (YHKIIMOHATIHPHOW MaTeMaTUYECKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX AUCUUILIMH. Pa3Butue y oOyyarommxcs
IPAaBWIbHBIX NPEJICTaBICHUA O CYIIHOCTH M TNPOMCXOKJICHUM T€OMETPUUYECKUX
abCcTpakuii, COOTHOUIEHUM PEaJbHOrO0 M HAEAJbHOTO, XapakTepe OTPaKEHUs
MAaTEMAaTHYECKOM HAyKOW SBICHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK M POJH MaTeMaTUYECKOTO MOJETHPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydaluuxcs, a TakKe KAauyecTB MBIIUICHUsS, HEOOXOAMMBIX JUIsl aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiseTcs OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero o0pa3zoBaHus, TaKk KaK 00ECIEeYMBAET BO3MOXKHOCTh HM3YyYEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMHUPYEMOE NpPU H3YYEHUH OO0YyYarOoUIMMUCS
MOHATUWHBIX OCHOB T€OMETPHH U MTOCTPOCHUH I[EMOYKH JIOTUIECKUX YTBEPKIACHUN
B XOJI€ pCIIEHUS TEOMETPHUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OIMPOBEPraThb
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEUICHUH 3a/1ad €CTECTBEHHO-
HAY4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00ONacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITHA, (opMma
OTPaXEHUs OKPYXKAIOUIEr0 MHpA, YCJIOBHE YCIEIIHOTO MO3HAHMS U AKTUBHOI'O
npeoOpazoBaHusi  jAeWcTBUTENbHOCTU.  OnepupoBaHuWE  MNPOCTPAHCTBEHHBIMU
oOpa3zamMu OO0BEIUHSET pa3Hble BHUIB y4eOHOW UM TPYJOBOW JAESITEIHHOCTH,



SBJIIETCS. OAHMM M3 TMPO(PECCHOHAIBHO BAXKHBIX KAyeCTB, MOITOMY aKTyallbHa
3amadya (GOpPMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K MPAKTHUYECKOMN JAEATENBHOCTH 110 MHOTUM HaIIPaBJICHUSM.

Ilenb ocBoeHus mporpaMMmbl yuyeOHOro kKypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0Oy4deHusi — o0Omeo0pa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHHe  BO3MOXKHOCTH  MPHOOpETEeHUsT U
WCIIOJb30BaHUSI CUCTEMATHYECKUX T'E€OMETPUYECKMX 3HAHUM U JIEUCTBUU,
CHEIU(PUYHBIX T€OMETPUHU, BO3MOXHOCTU YCIEIIHOTO MPOIOJIKEHUST 00pa30BaHus
10 CIIELMAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[IporpaMmMa mo reoMeTpur Ha ©0a30BOM YpOBHE MpeIHA3Ha4YeHa MJis
o0yJaromuxcsi CpeaHeN MIKOIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN
Ha ypOBHE OCHOBHOTO 00miero oopasoBanusa. Takum oOpa3om, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOMTH OOIIME MAaTeMaTUYECKHE YMEHMUsI, CBA3aHHbIC
co cnenupuKol TreoOMETpUM M HEOOXOIUMBbIE Ui KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXHOCTh M3YyUWUTh T€OMETpHIo Oosee
IyOOKO, €CIM B JajbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUYECKHX
3HAHUAX B NPOPECCUOHATIBHON AESTEIbHOCTH.

JlocTmkeHre 1enM OCBOGHMS MPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMEM 3ajJadyaMud  OCBOEHHs  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISIOTCS:

e (opmMupoBaHME MNpPEACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJbTYPBI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAaHHMKAX W TeJlaX BpaLICHMS
KAaK O BaXHEHIIMX MAaTeMATHYECKUX MOJENSX, MO3BOJSIOIINUX OMUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOLIEro MUpa;

o (opMHpOBaHME YMEHMs pAacllO3HAaBaTb Ha 4YEpTekaxX, MOJEISIX U B
pearbHOM MUPE MHOTOIPAHHUKH U TEJIA BPAILLCHUS;

e OBJIAJICHUE METOJAMU PEIICHHUS 33/7a4 Ha MOCTPOCHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSATHSIMU O
MHOTOI'paHHHKAX M TeJaX BPALEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  AITOPUTMaMU  pEUIEHUS  OCHOBHBIX  THUIIOB  3aJ]1ay;
dbopMHpOBaHHE yMEHUS MPOBOJUTH  HECIOXKHBIE JOKa3aTeJbHbIC
pacCyXJIeHHs B XOJIe¢ PELICHUs CTEPEOMETPUUYECKUX 3a7ad U 3a7ad C
IIPAKTUYECKUM COZEPIKAHNUEM;

e pPa3BUTHUE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUarOUInXcs,
IIO3HABATEJIbHOM aKTHBHOCTH, MUCCIIEI0OBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHUS;



e (dopmupoBaHUE PYHKIIMOHAIBLHON IPAMOTHOCTH, PEIIEBAHTHON T€OMETPUH:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T€OMETPUUYECKUX MOHITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAbHBIX KU3HEHHBIX CUTYallUsAX U IPU U3YUECHUU
OpyruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh UX Ha A3BIKE TE€OMETPUM U CO3AABaTh
FEOMETPUYECKUE MOJENHN, IPUMEHITH OCBOCHHBIM T'€OMETPUYECKHUN
anmapar U1 PEUmIeHUus — IPAKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATD ITOJTyYECHHBIE PE3YJIbTATHI.

OTIMYUTENBEHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HayajJe €ro M3y4eHMs 3aJad, peulaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, M ONPEAeNEHHBIM 00pa3oM opraHM30BaHHas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Tpennourenue oTAAETCA HAMNISIAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
YYAIIUXCS B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUYET pEIIEHUs 3a1ad Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa30B W  3aJady Ha  OIEPUPOBAHUE
IPOCTPAaHCTBEHHbIMH oO0Opazamu. Co3naHue oOpa3a IPOBOAUTCA C OMOPOW Ha
HArJIsgHOCTh, a ONEpUpPOBaHME OO0pa3oM — B YCIOBUSX OTBICYECHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €70 UCXOIHOTO COJIEPHKAHUS.

OcHoBHbIE cozepikarelibHble TMHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpsIMbIE U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOopbI 1 KOOpAWHATHI B TPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacmpenensercss HE TOJBKO MO COAEPKATENbHBIM JIMHUSAM, HO W IO TOJaM
o0OyueHUsl Ha YPOBHE CpeIHEro oO1Iero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ysbTaTaM
OCBOCHHMS pabouell MporpaMMbl, paclpeaeNéHHBIM 10 ToJaM OOydYeHUS,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUECKUMU
MOHATHSIMU U HABBIKAMH OCYILIECTBIBUIOCH MOCIJIEIOBATEBHO U MOCTYIIATENIBHO, C
coOII0ICHUEM MPUHLUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIIOUAINCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX IpPEICTaBICHUM 0O0ydaroluXxcs, paciiupss U
yrayOssist €€, oOpa3ysi MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEGBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaurcs 2 yaca B Heaenmo B 10 kinacce u 1 gac B
Hezaemo B 11 kiacce, Bcero 3a JiBa roga o0y4yenus - 102 y4eOHbIX daca.



COJEPXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHSITUSI ~ CcTepeoMeTpuu. Touka, TmpsAMasi, IJIOCKOCTh,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3aumHoe pacnofioxkeHue MpsSMbIX B MPOCTPAHCTBE: IE€peceKaroluecs,
napajuielibHble M CKpenuBaronuecs mnpsambie. [lapainensHOCTh NPAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMPAMBIE B IPOCTPAHCTBE;
MapajuielIbHOCTh TPEX MPSAMBIX; NapAIIEIbHOCTh MPSAMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMHM; Yyroid MEXIy NpsSMbBIMU B TPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapaJyICIbHbIC TTIOCKOCTH; CBOICTBa
napajiebHbIX IUiockocTel. [lpocreifiive mnpocTpaHcTBeHHbIE (UTYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapasiesenune;]; ToOCTPOCHUE CEUCHUN.

[leprieHIUKYJISIPHOCTDh MPSIMOM M TUIOCKOCTH: MEPIEHIUKYIISIPHBIEC MPSAMbBIC B
MPOCTPAHCTBE, MPSIMbIE MapajljieIbHbIE W MEPHEHAUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK MEPHEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOM
MEPIEHIUKYJAPHON MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJI MEXAY NpPSIMON U
IJIOCKOCTBIO;  JABYTPAHHBIM  yroJl, JIMHEHWHBIA Yroa JBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIIOCKOCTH, PACCTOSIHUE
OT MNOpsSIMOM 10  IJIOCKOCTH,  TpOeKUMust  (Urypbl  Ha  IIJIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MpPU3HAK  MEPHEHIUKYJIIPHOCTH  JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX MEePIEHIUKYIIAPaX.

MHoOrorpaHHuKu

[loHsATHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronbpHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI;, MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienune]; U ero cporcrBa. llupamuna: n-yronpHas nupamujaa, TpaHd U
OCHOBaHME TTUPAMHUJIBI; OOKOBAsS W MOJTHAS TIOBEPXHOCTh MTUPAMHUIBI; TPaBUIbHAS U
yceu€HHas nupaMuga. OJIEMEHTbl TpPU3Mbl U nupamuabl. [IpaBuiibHBIC
MHOTOTPAHHUKU: TOHATHE MPABUILHOIO MHOTOIPAaHHUKA;, MpaBUJIbHASA MpU3MaA U
NpaBWIbHAS MHUPAMHUIA; NpPABUJIbHAs TPEYroJibHash MNHUpaMHAa W TPaBUIbHBIN
TeTpadp; KyO. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
noAeKadip U ukocadp. CeueHust Opu3Mbl U TUPAMHUIBIL.

CummeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IUIOCKOCTU.  JJEMEHThl CUMMETPUM B MNHpaMHAaX, Napajuiesienuneaax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Bblunicienue 31€MEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JMaroHaiu, YIJIb.
[Inomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOWU MPHU3MBI,
IJIOLAJb OCHOBAaHMW, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH HPABUIBHOW MHpPaMUIbI,
TeopeMa O Iulomanu yceuéHHoM mnupamuapl. [loHstne 06 o00béMe. OOBEM
NUpaMUabl, TPU3MBI.

[Tonobubie Tema B mpocTtpaHcTBE. COOTHOMICHHS MEXIY IUIOMIAASIMH
MOBEPXHOCTEHN, 00bEMaMU TTOTOOHBIX TEJI.

11 KUIACC

Tena Bpamenus

[{nnuHapruyeckas ITOBEPXHOCTB, oOpasyroiue HAJIMHIPUYIECKON
MOBEPXHOCTH, OCh IWIMHIPHYECKONH TMOBEPXHOCTH. LIMIuHApP: OCHOBaHUS U
OOKOBasi MOBEPXHOCTb, OOpasylollas W OCh; IUIOMAAbr OOKOBOM U TOJHON
MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yroline KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKOW MOBEpXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAh OOKOBOM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3yrolne U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOMIAb MMOBEPXHOCTU CQEPBHI.
B3aumnoe pacnonoxenue cepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
IJI0IA/1b CEpHI.

N300paxenne Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KoMOuHnanuu Ten BpalleHUss U MHOTOTPAaHHMKOB. MHOTOrpaHHUK,
OMMCaHHBIA OKoJIO cdepnl; chepa, BNHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIlleHusl.

[Tonstue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME
IpSIMOYTOJIBHOTO Tapayienienumneaa M cienctsus u3 He€. OO0béM IUIMHApA,
koHyca. O0BEM 11apa u 1mIomaas chepsl.

[Tonobubie Tena B mnpoctpaHcTBE. (COOTHONICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEII.

Ceuennst mwiuHApa (MapauiebHO W TEPICHIUKYISIPHO OCH), CEUYCHHUS
KOHyca (MapajjieIbHOe OCHOBAaHUIO M TPOXOSIIEEe 4Yepe3 BEpIINHY), CEUCHHUs
mapa.

BeKTOpbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTpancTBe. ClI0KEHHE U BHIYUTaHNE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3nojkeHrne BeKTopa mo TpEM HEKOMIUTAHAPHBIM
BekTopaM. llpaBuno mapamnenenunena. Pemienne 3amad, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWI JACUCTBUN ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHat B npoctpaHcTBe. Koopamnarel Bekrtopa. IIpocteitmme 3amaum B
KOOpJIMHATax. YTon Mexay Bekropamu. CKalasipHOE INPOU3BEIECHUE BEKTOPOB.
Brruncienne yrioB Mexay NpSAMBIMU M INIOCKOCTSIMU. KOoOpamMHaTHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IPOTPaMMbl  y4eOHOTO MpeaMeTa
«MaremaTnkay XapaKTepu3yIOTCs:

I'paknanckoe BocnMTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIEerocs: Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaxX (PYHKIITMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJaHCKOro oOmecTtBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN TPaXKTAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOLIIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYeCKON IIKOJIBI,
K HWCIIONB30BAHUIO 3THUX JOCTKEHUU B JPYTHMX HayKax, TEXHOJOTHAX, cdepax
HYKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHEM JTyXOBHBIX [EHHOCTEM POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM IMPUMEHEHUEM JTOCTIKCHUN HAYKH U JIEATCITLHOCTHIO
y4E€HOTO; OCO3HAHUEM JIMYHOTO BKJIaa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAsl ACTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pelIeHnH, paccyXIeHNN;
BOCITPUMMYHBOCTHIO K MATEMATHUECKUM aCTICKTaM Pa3IUIHBIX BHUOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OT/bIXa, peryisipHas puznuecKas akTUBHOCTH); (PU3UUYECKOTO COBEPIIICHCTBOBAHUS,
TIPY 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON JEATETLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYyHy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPHIOKEHUSIMH, YMCHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymed mnpodeccur W peaqu30BbIBATH COOCTBEHHBIC IKU3HECHHBIC ILIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTE€MaTH4YeCKOMY OO0pa3oBaHUIO U



caM0OOpa30BaHUIO Ha TPOTSHKEHWH BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PEIICHUU MTPAKTUYECKHX 33/1a4 MaTEMaTUYECKON HAIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHNE:

c(hOpMUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYphbl, MOHHUMAHUEM BIIHMSHUS
COLIMAJIBHO-DKOHOMHYECKUX IPOLIECCOB Ha COCTOSHUE NPHUPOAHONW U COLMAIIBHON
Cpelbl, OCO3HaHHMEM TJI00ATBPHOTO  XapakTepa HSKOJOTHYECKUX TMpodiem;
OpUEHTallMEe Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUM I PElIeHHs 3a7ad B
o0jacTu OKpyXawlleld cpepl, IJIaHUPOBAHUS TOCTYNIKOB U OIEHKHA WX
BO3MO>KHBIX MTOCIEACTBUM JJIsl OKPY>KaIOLIEH cpebl.

LleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM MPAKTUKH, IMOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c@epbl UYeJOBEYECKOM AESATENbHOCTH, 3TaloB €€
Pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHUS IUBUJIU3AIMH, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOM KyJIbTYpOH KaK CpPEICTBOM IO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILIECTBIISATh MPOEKTHYI0 M HCCIEHOBATENbCKYIO AESITEIbHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MerarnpeaAMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPAMMbl Y4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmsusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHIMU OCUCBUIMU.

1)  Vuusepcanvhvie  no3nasamenvhvle  Oeticmsusi,  0Oecneuu8aOm
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NpOYeccos obyuanwuxcsi (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  HpPpUMEHeHUe  JI02UYEeCKUX,
ucced08amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueii).

Ba3oBble jiornyeckue JaeicTBUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMAaTUYECKUX
00BEKTOB, TOHATUN, OTHOLICHUWA MEXIY MNOHATUSIMHU; (HOPMYITUPOBATH
OTIpeNie]ICHUST  TOHATHUN; YCTAaHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(pUKAIMU, OCHOBAaHUSA A1 OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH U  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE U OTpULIATEIbHBbIC, CAMHUYHBIC, YACTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATHP  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeasiaraTh KpUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;



e JleJaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEOYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TMPOBOJHUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKACHUM (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
OPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOJBL

e BbBIOMpaTh cmoco0 pemieHus y4yeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMpATh Hanboyiee MOAXOASIIMUNA C YYETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eMCTBUA:

e HCIIOJNB30BaTh BONPOCHI KaK MCCIENOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIEeMYy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHoe, (OpMUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEJIEHO CIUTAHUPOBAaHHBIN DKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4EeCKOIo
o0BbeKTa, SIBICHHSA, TMPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BbEKTaMu, SIBJICHUSAMHU, IIPOLIECCaAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOEHUS, UCCIIEOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHHIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIIBUIaTh
IIPEATIOIOKEHNS O €70 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmueii:

e BBIABJIATH AePUINTHI HHPOPMAIUH, NAHHBIX, HEOOXOAMUMBIX NJISi OTBETA
Ha BONPOC U JJI PELICHUS 33a4H;

e BbIOMpaTh HMHPOPMALMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(POPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM IIpEICTaBICHHS;

e CTPYKTYpUpOBaTh MH(POPMALIMIO, IPEICTABIATh €€ B Pa3Iu4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuEeCcKH;

e OLCHUBATH HaJEXKHOCTD uHbOopMaluu 1o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Yuueepcanvuvie Kommynuxamueuvie Oeucmsus, obecneuusaom

cpopMupo8aHHOCHb COYUATLHBIX HABLIKOS 00YYAIOUJUXCSL.

OO0menne:

e BOCHOpPUHUMATL U (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIICHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0/ OOCY>KIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaEMOU TEMBI,
po0JIeMBbl, pelIaeMon 3a/1auM, BbICKAa3bIBaTh UJI€U, HALICJIEHHbIE HA TIOUCK
pelIeHHUs; CONOCTaBIATH CBOM CYXIECHHMS C CYXACHUSAMU JAPYTHX
YYACTHHKOB AUanora, OOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IMO3HIIMM; B
KOPPEKTHOH popme GpopMyarpoBaTh pa3HOIIIACHs, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pE3yJbTaThl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS € YYETOM 3a/1a4 MPE3eHTAauU U OCOOEHHOCTEN ay JUTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  IMpPEUMYyIIECTBA  KOMaHIHOM U
WHIMBHUIYAIbHON pabOThI MPU pEllIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHON JE€ATEIbHOCTH, IUIAHMPOBAaTh OPraHU3alHI0 COBMECTHOMN
paboThL, pacrpeAesaTh BUIAbl paboT, JOroBapUBaThCs, 00CYK1aTh MPOLIECC
U pe3yJbTaT paboThl; 00001IaTh MHCHHS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYMIOBBIX (hopMax paboThI (00CyxkaeHMSI, 0OMEH MHEHUH,
«MO3rOBBIE HITYPMBI» W HWHBIE); BBINOJIHATH CBOIO YacTb padOThl U
KOOPAMHUPOBATb CBOM JICHCTBUS C JAPYTMMH YJ€HAMH KOMAaH/bI;
OLICHMBATh KAa4y€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
c(hopMyTUPOBaHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposare cmMviCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranusamnus:

COCTABJISITh TUIaH, AJITOPUTM PEIICHUS 3a]1a4uH, BRIOUPATh CIIOCO0 pelieHuUs
C YU4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHM II03HABATEJIbHOM peduieKcuM KaK OCO3HAHUS
COBEPIIAEMBIX JECUCTBUH U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3ysbTaTa pelIeHus MaTEMaTHYECKOM 3a/1a4H;

MPEABUNCTh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IIPU PEIICHUU
3aJlaud, BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, TAHHBIX, HAMICHHBIX ONTHOOK, BHISIBIICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE peE3yjibTaTa I€IM U YCJIOBUSM, OOBSICHSTH
MIPUYUHBI JIOCTUKECHUA WM HEHOCTHXKEHHS PE3YJIbTATOB JIESATEIIBHOCTH,
HaxOJHUTh OIMHMOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJbBTATBI
10 KVIACC

OmneprpoBaTh MOHITHIMHE: TOYKA, IPSMas, TNTIOCKOCTb.

[TpMEHATh aKCHOMBI CTEPEOMETPHU M CICJACTBUSA W3 HHUX IIPH PEIICHUU
TCOMETPHUCCKHX 3ajay.

OnepupoBaTh MOHATUAMU: MAPALICIEHOCTh M TIEPIICHIUKYJIIPHOCTD MPSAMBIX
Y TJIOCKOCTEMN.

KnaccuduimpoBaTh B3aUMHOE pAaCIOIOKEHHUE TPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMHM: JIBYI'PAHHBIM yroJI, TpPaHW JBYIPAHHOTO YIJIa,
pebpo NBYrpaHHOTO YTJIa; JUHEWHBIA YroJl ABYTPAaHHOTO yria; TpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBITYKIIBINA
MHOT'OTPaHHHMK, 3JICMCHTHI MHOT'OTPaHHHKA, TPABHIIBHBI MHOTOI'PaHHUK.

PacriosnaBaTh OCHOBHBIC BHJBI MHOTOI'PAaHHUKOB (IMHpamMuaa; IpHU3Ma,
IPSIMOYTOJIBHBIH IMapauiesienue]], Ky0).

KnaccudummpoBath ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KJIacCU(pUKAIMK (BBIMYKIbIE W HEBBINYKJIBIC MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHHKH; MPSMBIC U HAKJIOHHBIC IPU3MBI, TApaJIICIICITATICBI ).

OmnepupoBaTh MOHATHIMH: CEKyIas INIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB.

OOBSCHATH IPUHIIUIIBI IOCTPOCHUS CEUSHUH, UCITONIB3YST METO/T CJICIOB.

CTpouTh cEUeHUS MHOTOTPDAaHHUKOB METOJOM  CJICJOB, BBINIOJHATH
(BBIHOCHBIC) IUIOCKUE YEPTSIKH W3 PUCYHKOB IMPOCTBIX OOBEMHBIX (DHUTyp: BHI
CBEpXY, COOKY, CHHU3Y.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYCCKUX BEJIMUMH O 00pa3iiaM Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METONbI TP PEIICHUU
CTaHIApPTHBIX MAaTeMaTHYCCKUX 3a/1ad Ha BBIYUCIICHHUE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEKIY
CKPCIIUBAOIIUMUCS TTPSIMBIMHU.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYCCKUX BEJIMUMH O 00pa3iiaM Wiu
JITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METONbI TP PEIICHUU
CTaHIApPTHBIX MAaTEMaTHYECKUMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCA TPSIMBIMHA, MEXKIy TMNPSIMOH M  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Breraucnate 00bEMBI M IIOMAAN MTOBEPXHOCTEH MHOTOTPAHHHKOB (IIpH3Ma,
nupaMua) C TpUMEHEHUEM (GOpMys; BBIYHCIATH COOTHOIICHHS MEXIY
TUTOIIAIIMH TTOBEPXHOCTEH, 00bEMaMHM MTOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(DOpPMALHIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YEpTEXKaxX U
pUCYHKaX.

[IpumeHsaTh reomerpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUYECKHUX
3aJ1a4, MPEANOJaraloInX HECKOIbKO 1IAroB PEIICHHMS], €CH YCIOBHS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHATs mpoCTEWIIME IPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoAMTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPONE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS Ha MPAKTHUKE: aHAIU3UPOBATh pPEAbHBIE
CUTyallUM W NPUMEHATh HU3Y4YCHHBIE IOHATUS B IPOLECCE IIOMCKA PEIIEHUs
MaTeMaTHYecKu C(HOPMYJIUPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUM Ha S3bIKE TE€OMETPHM, MCCIEI0BAaTh MOCTPOCHHBIE MOJEIN C
UCTIOJIb30BaHUEM T€OMETPUUICCKUX MOHATHI U TeOpeM, arrmapara anreOpsl; pemaTh
IIPAKTUYECKHE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKUX BEITUYMH.

11 KUIACC

OnepupoBaTh NOHATHUSAMH: MIIMHAPUYECKAs ITOBEPXHOCTh, OOpa3yIoIIue
UAJTUHIPUYECKOW  MOBEPXHOCTH;,  IWIMHAP,  KOHUYECKas  IOBEPXHOCTb,
oOpa3yromre KOHNIECKOH MTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBate Tena BpareHus (MHUIMHAP, KOHYC, cdepa U map).

OOBSACHATH CIIOCOOBI TTOTYYSHHUSI TEJI BPAIIICHHUS.

KnaccudummpoBats B3auMHOE paciionokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CETMEHTA; MIAPOBOM CJIOM, OCHOBAHUE WIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CIIOS;
IaPOBOU CEKTOP.

Boruucnare  00bEMBI M IUIOMIAAXM  TMOBEPXHOCTEH TEJI  BpallCHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (DOPMYII.

OnepupoBaTh TMOHATHSMH: MHOTOTPAaHHUK, BIHCAHHBIH B chepy ®
OTMMCAaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WIIA TEJO
BpAILICHUA.

Boauciare COOTHOIIGHHS MEXKIY IUIOMIAISIMHU MOBEPXHOCTEH U 00BEMaMuU
ITOJOOHBIX TEI.

N300pakath m3ydaemble (PUTYpHI OT PYKH W C TMPUMEHEHHEM IPOCTHIX
YepPTEIKHBIX NHCTPYMEHTOB.



BoInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OObEMHBIX
¢quryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTh CEUYEHHUS TEJ BPAILCHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YEpTEXKaxX U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpImonmHATE EWCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAaHHUS BEKTOPOB U
YMHOXXEHHS BEKTOpa Ha YUCIO, OOBSICHITh, KAKUMH CBOWCTBAMHU OHU 00J1a/1a10T.

[TpumeHATh paBUIIO Mapajuieaenunea.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPAMHU, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxomute cyMMy BEKTOPOB U IIPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJspHOE IPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensaTy reomerpuyeckue (HaKTbl JUIsl PEUICHUS CTEPEOMETPUUYECKUX
3a1a4, IPEANOJIaraloliuX HECKOJIBKO IIaroB PELICHMs, €CIIA YCIOBUS IPUMEHEHHUS
3a/71aHbl B IBHOU (popMme.

Pemare mpocreiimme reoMeTpudecKue 3aladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amaum Ha JOKa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHWM U
HaX0KJIEHUE F€OMETPUUECKHUX BEJIMYMH 110 00pa3laM Wil aJlrOpuTMam, MpUMEHss
W3BECTHBIE METO/bI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMATHYECKHUX 3aa4.

[IppuMeHATp MpOCTEHIIME MNPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUMKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE IpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpyMEHATh TMOMY4YECHHBIE 3HAHMS HaA IPAKTUKE: AHAIU3UPOBATH pPEAJIbHBIC
CUTyallUH W IPUMEHATh HW3YYEHHBIE IIOHATHS B MNPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYJIUPOBAHHONM MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUd Ha sA3bIKE TI'E€OMETPUH, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BaHUEM T€OMETPUUICCKUX MOHATHI U TeOpeM, arrmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBO yacoB
Ne HaumeHoBaHuUe pa3/iesioB U TeEM Kourpoas IlpakTHyec dyeKTpoHHbIE (LM pPOBbBIE)
n/n NMPOrpaMMblI Bceero HBIC KHe o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
1 BBenenue B crepeoMeTpuio 10 https://m.edso0.ru/S2X6TIS4N
IT .
2 PAMPIC I TITOCKOCTH B TIPOCTPAHCTBE . 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapaniaeabHOCTh MPSIMBIX U MJIOCKOCTEH
ITepme ocC
3 pit HHHEYHHPH T HPAMBIX I 12 https://m.edsoo.ru/H6S9B2H3C
IUIOCKOCTEHN
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMU 10 1 https://m.edsoo.ru/V1P7V405P
MHororpasHuku 11 1 https://m.edsoo.ru/H4T8T0O3J
6 O0BbEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
ITo : ,
7 BTOpEHHE: CCHCHIA, PACCTOAHIA 1 4 1 https://m.edsoo.ru/Y0B4Q4U6W
YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOI'PAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KVIACC

KoauuyecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TEM KouTpoas duaekTpoHHbIe (LU(POBHIE)
Ne ni/nt IMpakxTHyec
NporpamMmbl Bcero HbIe o0pa3oBaTejbHbIe pecypchl
KHe padoThl
padoThI
Tena BpameHus 12 https://m.edsoo.ru/S5Z2P7H5N
OO0BEMEI Tel 5 1 https://m.edso0.ru/U2Z5G4Q9N
B
CITOPDI 1 KOOP/UHATLL B 10 1 https://m.edsoo.ru/K7Z1X5A7E
MIPOCTPAHCTBE
[ToBTOpeHue, 06001mEeHNE,
. 7 1 https://m.edsoo.ru/T4M8POISF
CHCTEMATH3aIMs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F

HOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acos

Bcero

KonTpoan
HbIe
padoThI

IIpakTr4ec
KHe
padoThI

JJIeKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTejbHbIe pecypchl

OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuia nzoopakeHus
Ha PUCYHKaX: H300pakeHUs
TJIOCKOCTEH, MapalIeIbHBIX TTPSIMBIX
(OTpe3KOB), CepeIUHbI OTPE3Ka

https://m.eds00.ru/S0S2Y9027Z

IlousTus: MEpCCCKaromureCs MI0CKOCTH,
MNEPCCCKArOMMUECCs IIpsAMasd U IJIOCKOCTb

https://m.edsoo.ru/N8V5J9H6P

IlousTus: MEpeCCKaroImureCs MI0CKOCTH,
IepeceKaromurecsd npdamas 1 rnioCKOCTb

https://m.edsoo.ru/U212H4R9X

3HaAKOMCTBO C MHOI'OI'paHHHUKaMH,
I/1306pa)KeHI/Ie MHOI'OI'PaHHUKOB Ha
PHUCYHKAX, Ha IPOCKIIMOHHBIX YEPTEIKAX

https://m.edsoo.ru/N4W7I0ASS

HauanbHble cBeeHus 0 Kyoe u
UpamMuie, X pa3BEPTKU U MOJECIH.
Ceuenusi MHOTOIPaHHUKOB

https://m.edsoo.ru/D3G0U4V6T

HauanbHble cBenieHus 0 Kyoe u
nUpamMuie, X pa3BEPTKU U MOJEIH.
Ceuenusi MHOTOIPaHHUKOB

https://m.edsoo.ru/C7R7N3P7Z



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/C7R7N3P7Z

ITonsaTHE 00 AKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTCPEOMETPHUH U CIIEACTBHSI U3 HAX

https://m.edso0o0.ru/Y5SR6S2W4D

ITonsaTHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHSI U3 HAX

https://m.edsoo.ru/X4H7V6K7P

ITonsatue 00 akCHOMAaTUYECKOM
MOCTPOCHUH CTCPCOMCTPUHU: AKCHOMBI
CTCPCOMETPUHU U CIICACTBHA U3 HUX

https://m.edsoo.ru/Y1T1U8YSS

10

[Tonsatue 00 akCHOMAaTUYECKOM
IIOCTPOCHUHN CTCPCOMCTPUU: AaKCHOMBI
CTCPCOMETPUHU U CIICACTBHA U3 HUX

https://m.edsoo.ru/U9FIN7T3X

11

Bzaumuoe PAaCIIOJIOKCHHUC IIPSMBIX B
IMPOCTPAHCTBEC: IICPCCCKAOIIHUECCA,
mapaJyiICJIbHbIC U CKPCIIUBAOIIHUCCA
IpsAMBIC

https://m.edsoo.ru/Q4H1S4S9C

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE: NapaJIJICIIbHbIE NPSMBbIE
B [IPOCTPAHCTBE; apaJlIEIbBHOCTh TPEX
IIPSIMBIX

https://m.edsoo.ru/BOHON6RIT

13

[TapajutenbHOCTB IPSMBIX U IIJIOCKOCTEMN
B npocTtpanctse: IlapannensHocTh
IIPSIMOMN U TUIOCKOCTH

https://m.edsoo.ru/U4B514D00O

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMHA

https://m.edsoo.ru/O9F7F7S7L

15

VYroa MCKAY NPAMBIMHA B ITPOCTPAHCTBE

https://m.edsoo.ru/M2W6K4M1C

16

VYroa MCXKAY NPAMBIMHA B ITPOCTPAHCTBE

https://m.edsoo.ru/U4P7UONSC



https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C

[TapayienbHOCTD IIIOCKOCTEH:

17 https://m.edsoo.ru/WSI1H7V1H
MapajiebHbIE TIJIOCKOCTH

18 CBoiicTBa napajjieNbHBIX IIOCKOCTEN https://m.edsoo.ru/V3ICIAOLOE
IIpocreiire mMpoCcTpaHCTBEHHbBIE

19 (burypsl Ha MIOCKOCTH: TETPadAp, KyO, https://m.edsoo.ru/K2B6X6Z6F
napajuieJenumnesy

20 [TocTpoenue ceuenuii https://m.edsoo.ru/C3U4V3I5K

21 [TocTtpoenue ceuenunit https://m.edsoo.ru/V0J4JOP1L
KontponsHas padora no reme "[Ipsimble

OCKOC OCTPAaHCTBE.

22 1 TWIOCKOUTH B HIpOCTPatcth https://m.edsoo.ru/L418D3P1J
[TapamienbHOCTh NPSIMBIX U
mIockocTein"”
[leprieHAMKYIAPHOCTD NPAMOU U

23 IJIOCKOCTH: TIEPIICHIUKYJISIPHBIE IPSIMbIE https://m.edsoo0.re/G9L6L7U1IL
B IIPOCTPAHCTBE
I1 € napauie e

24 PAMBIC NapaJLICIIBHBIC 1 https://m.edsoo0.ru/N20302C3R
MEePIEHIUKYIISIPHBIC K TUIOCKOCTH
IT € napasie e

25 PAMBIC HAPaIIEARHAE 1 https://m.edsoo.ru/ESESZ5RAW
MEePIEHIUKYIISIPHBIC K TUIOCKOCTH
I o

26 PHSHAR HEPHCHARKYILIPHOUTH HpAMOH https://m.edsoo.ru/C4F9P3B6C
U TJIOCKOCTH
[Ipu3HaK neprneHauKyJISIPHOCTH IPAMOU

27 P PHEHAMIILIP P https://m.edsoo.ru/E6R4R20Q2J
U IJIOCKOCTH
T o o

28 COPEMA O TIPAMOH HEPHIEHAMIEYAPHOH https:/m.edsoo.r/SSU6GIO4R

IIJIOCKOCTH



https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R

29

Teopema 0 psIMO¥ NTEPIIEHAUKYIIAPHOU
IJIOCKOCTH

https://m.edsoo.ru/L7F8S0I6D

30

Teopema o npsaMoit nepreHANKYIIpHON
MJI0CKOCTH

https://m.edsoo.ru/O7L4V3D6U

31

HepHeHI{I/IKy'J'IHp M HAaKJIOHHBIC:
PacCTOAHUC OT TOUYKH JO INJIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/R7P7D2B27Z

32

[lepnenauKynsap v HaKJIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT MPSIMOM A0 IJIOCKOCTH

https://m.edsoo.ru/V7O1R9G6M

33

[lepnenquKynsap v HaKJIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH

https://m.edso00.ru/S0Q9Z5D9X

34

[lepnenauKynsap v HaKJIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH

https://m.eds00.ru/S6G8J9U0O

35

Vbl B MMPOCTPAHCTBEC: YIroJI MCIKAY
HpHMOﬁ H IIITOCKOCTBIO

https://m.edsoo.ru/Z4J2E9W3F

36

JIByrpaHHBbI yroJii, TMHEHHBIN yroa
JBYT'PAaHHOT'O yria

https://m.edsoo.ru/COX9F9B1H

37

JIByrpaHHBIN YroJl, TMHEHHBIN yTroJl
IBYTPaHHOI'O yIJjia

https://m.edsoo.ru/A3Y2P8P9R

38

[lepneHuKyISPHOCTD IIIOCKOCTEM:
MIPU3HAK NEPIEHAUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/Z1L11L.4W00O

39

[lepneHuKyISpHOCTD IIIOCKOCTEM:

https://m.edsoo.ru/F3K7G7B3Z



https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O

MIPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IJIOCKOCTEN

40

[leprnieHIUKYISIPHOCTD MIIOCKOCTEH:
MPU3HAK MEPICHIUKYISPHOCTH JBYX
IJIOCKOCTEH

https://m.edsoo.ru/POQ7H2S4U

41

Teopema 0 TPEX NMepreHaUKYIApax

https://m.edsoo.ru/Y8YOR3X7G

42

Teopema o0 TpEx nepHneHAUKYIISIpax

https://m.edsoo.ru/F8W6G 114K

43

Teopema 0 TPEX NMepreHIUKYIApax

https://m.edsoo.ru/E7TW7RINSK

44

KonTponbHas padboTa mo Temam
"[lepneHIUKYISIPHOCTD NMPSAMBIX U
miockocTeil" u "YIibl MeXIy NpsIMbIMU
U IUIOCKOCTSMU"

https://m.edsoo.ru/X5U3G6KS5F

45

[TonsiTe MHOTOTPAaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIEC U
HEBBIMYKJIbIE MHOTOI'PAaHHUKU;
pa3BEépPTKa MHOTOTPaHHHUKA

https://m.edsoo.ru/K4P319C8T

46

[Ipu3ma: n-yronpHas npu3ma; rpaHu u
OCHOBAHMS IIPU3MBI; IIpsIMas U
HAKJIOHHAs IPU3Mbl; OOKOBAas U MOJIHAS
IIOBEPXHOCTD IIPU3MBI

https://m.edsoo.ru/B5V5V7J1J

47

[Tapamtenenunen, NpsAMOYTOJIbHBIN
napajuleJIenuIe]l ¥ ero CBOUCTBa

https://m.eds00.ru/O1YSN7C5G

48

[Inpamua: n-yrojapHas MMpaMuIa,
IpaHu ¥ OCHOBaHHE NMUpaMU/ibl; O0KOBas
Y IIOJIHAS IOBEPXHOCTh TUPAMUIBL;
[IpaBUJIbHAS U yCEUEHHAs ITUPAMUIA

https://m.edsoo.ru/EOP3T7B8Q



https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOTPAHHUKA;
MpaBUJIbHAS MIPU3Ma U NPABUIIbHAS
MUpaMKJia; TPaBUIIbHAS TPEYTOJIbHAS
MUpaMKia U MPaBUIIbLHBINA TeTpadap; KyO

https://m.edsoo.ru/P5D7S5W2N

50

[IpeacraBienue o NpaBUIBHBIX
MHOTOIpaHHMKAX: OKTadp, JOAEKa’Ip U
HKOCA3P.

https://m.edsoo.ru/Q1D7D1T8&B

51

CummeTpus B IpOCTPaHCTBE:
CUMMETpPUSI OTHOCUTEIIbHO TOUYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMHUJIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

https://m.edsoo.ru/H6H3K8Y2V

52

Brluucienue 21eMeEHTOB
MHOTOTPaHHUKOB: p&Opa, TUaroHau,

yIJIbl

https://m.edsoo.ru/V6G2M2X5]J

53

[Tnomanp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSIMOM IIPU3MBI,
IIJIOIIA b OCHOBaHUM, TEOpEMA O
OOKOBOI TOBEPXHOCTH MPSMON TPU3MBI

https://m.edsoo.ru/Q7L2K9F3R

54

[Tnomanp 60KOBOM OBEPXHOCTH U
MOBEPXHOCTHU MPABUIIBHOM MTUPAMUJIBI,
Teopema O IJI0Iaau OOKOBOM
MOBEPXHOCTH YCEUEHHOW MTUPAMHUIBI

https://m.edsoo.ru/Y9D4A9IMOX

55

KonrtponsHas padora o Teme
"MHororpaHHuku"

https://m.edsoo0.ru/S1S1U3I3Y



https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y

56 [Tonste 00 00BEME 1 https://m.edsoo.ru/SSH2N6170
57 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/V8QSA2P2L
58 OO0BEM TUPAMHU/TBI 1 https://m.edso0.ru/Y 1Z6B618C
59 OO0BEM TUPAMHUTBI 1 https://m.edsoo.ru/R6WOVSIZN
60 OO6BEM TUpaMuIbI 1 https://m.edso0.ru/J1V6I2CTM
61 O0BEM pU3MBI 1 https://m.edsoo.ru/Z0E6GIABQ
62 OO6BEM MTPU3MBI 1 https://m.edsoo.ru/T6P703L5M
63 OO0BEM TPU3MBI 1 https://m.edso0.ru/M5G4J509U
64 KontpostbHas pab:,OTa 1o reme "O0BEME! 1 https://m.eds00.ru/GOPOS7M6B
MHOT'OIPaHHUKOB
[ToBTOpeHUE, 0600IIEHNE
65 cucrtemaTuzanus 3Hanuil. [loctpoenue 1 https://m.edsoo.ru/C2R7A6B1E
CEYCHHUI B MHOTOT'PAaHHHKE
[ToBTOpeHME, 0600IIEHNE
CUCTEMaTH3aIus 3HaHWK. BerauciaeHue
66 PACCTOSIHHI: MEAY ABYMS TOUKAMH, OT 1 https://m.eds00.r/M6T9Q1G7C
TOYKH JI0 MPSMOM, OT TOYKH 0
MJIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS
MPSAMBIMU
67 HroroBast koHTpoJIbHAs paboTa 1 https://m.eds00.ru/O6W9IO4C4F
[ToBTOpenue, o6o0mIEHNE
CUCTEMaTH3aIlus 3HaHWH. BerauciaeHue
68 YIJI0B: MEXAY CKPEIIUBAOIIUMUCS 1 https://m.edsoo0.ru/C6J1P206S

MMpsAMBIMHA, MCKIY HpHMOﬁ n
IIOCKOCTBIO, JABYI'DAHHBIX YIJIOB, YI'JIOB



https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F

MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoas
HbIe
padoThbI

IIpakTHyec
KHe
padoThbI

JJIeKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTejbHbIe pecypchl

Cdepa u map: meHTp, paanyc,
JIMaMETP; IJIO0IIAb TTOBEPXHOCTH
cdepbl

https://m.edsoo.ru/Y7S2X9Y 1D

B3aumMHoe pacrionioxkeHue chepbl u
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cthepe; momaas chepsl

https://m.edsoo.ru/Y1L6L3Q9W

N3o0pakenue cdepsl, Imapa Ha
wiockocTu. CeueHus mapa

https://m.edsoo.ru/F9Z21J5V2M

unuaapudeckas moBEpXHOCTD,
o0pa3yomue HUINHIPUIECKON
MOBEPXHOCTH, OCh IIHJIMHIPHUICCKOMN
MTOBEPXHOCTH

https://m.edsoo.ru/T4X8R6S5P

[umuHap: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas u OCh;
IUIOIIa b OOKOBOI U ITOJIHOM
MTOBEPXHOCTH

https://m.edsoo.ru/T310T9EOD

N306paxkenne nunuHapa Ha
MI0CKOCTH. Pa3BépTka mumHApa.
Ceuenus mumHApa (TIOCKOCTHIO,
napauieTbHON UTn

https://m.edsoo.ru/S3IWI1IMI1K8N



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D

NEPIEeHIUKYJISIPHON OCH LIMJIMHAPA)

KoHnueckast HoBepXHOCTB,
o0pa3ymoline KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOW MOBEPXHOCTH

https://m.edsoo0.ru/P5SF6Z919X

KoHnyc: ocHOBaHME U BEpILINHA,
o0pa3ymolas 1 ocb; IJI0MAAb
OOKOBOM M IOJTHOM IMOBEPXHOCTH

https://m.edsoo.ru/R8Z5E7C2T

VY ceu€HHbIN KOHYC: 00pa3yromue u
BbICOTA; OCHOBAaHUA U OokoBas
IIOBEPXHOCTH

https://m.edsoo.ru/N5SD8T8T4J

10

N306paxkenne koHyca Ha MJIO0CKOCTH.
Pa3Béprka xonyca. CeueHus KoHyca
(MII0CKOCTHI0, TAPAJIIETBLHOM
OCHOBAHHUIO, U TIOCKOCTHIO,
MPOXOJISIICH Yepe3 BEPIINHY)

https://m.edsoo.ru/I4D8U2M2W

11

Kom6unanus ten BpauieHus u
MHOT'OI'PAaHHUKOB

https://m.edsoo.ru/O4E3T6W0D

12

MHoOrorpaHHuK, OIMCaHHBIA OKOJIO
ctepsl; chepa, BucaHHas B
MHOTOTPaHHUK WJIX B TEJIO BPALECHUS

https://m.edsoo.ru/JIKSF8C2A

13

[Toustie 06 00bEMe. OCHOBHEIE
CBOMCTBa 00BEMOB TEII

https://m.edso0o.ru/QOW5V2D4Y

14

O0BEéM nuIMHIpa, KOHYyca

https://m.edsoo.ru/N4K3R2H3I

15

O06bEéM mapa u mionaas ceps

https://m.edsoo.ru/N4Z000K3V

16

[TomoOHBIE TENa B TPOCTPAHCTBE.

https://m.edsoo.ru/H3R3M2NI9R



https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V

COOTHOIICHUS MEXTY TUIOIIA IIMHU
MOBEPXHOCTEH, 00bEMaMHU TTOTO00HBIX
TeI

KoHTtponbhas padora mo temam "Tena

17 - " https://m.edsoo.ru/171710K57
BpaieHus" u "OO0beMbI Tel
BekTop Ha miIockocTu U B

18 P https://m.edsoo.ru/X9K2X0Q4E
IIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB https://m.edsoo.ru/Z3S9D1F7W

20 VYMHOXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/B6MICOHEG
Paznoxenune BekTOpa 1o Tpém

21 HEKOMIIJIAHAPHBIM BEKTOPAM. https://m.edsoo.ru/J1Z5D5Z4K
[IpaBuno napasienenumnena
Pemenne 3amad, CBSI3aHHBIX C

22 MIPUMEHEHUEM MPaBUJ ACHCTBUH C https://m.edsoo.ru/Z0J2C1G2L
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIA METO/I ITPH

23 pA P AP https://m.edsoo.ru/N9Q4H2D20
pelIeHUN TEOMETPUUYECKUX 3a]1a4
[IpsimoyronpHas cucteMa KOOpAUHAT
B npoctpancTBe. KoopanHaTel

24 poctp . P https://m.edsoo.ru/R21L.4B1S4Q
BekTopa. [Ipocreitmme 3agaun B
KOOpPJAMHATAX
VYron mexay BekTopamu. CKasipHOE

25 ol P P https://m.eds00.ri/Q7R30Q6D9T
MIPOU3BEICHUE BEKTOPOB
Brriuncnenue yrioB Mexay npsiMbIMU

26 yr Y 1P https://m.edsoo.ru/N6I1F1V3X
U TJIOCKOCTSIMU

27 KoHTponbHas pabora 1o Teme https://m.edsoo.ru/D2J7VTETW



https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X

"BeKTOpbl U KOOPAUHATHI B
npocTtpaHcTae”

28

[ToBTOpEHME, 0000IIEHNE U
cuctemMarusanus 3HaHui. OCHOBHbBIE
burypsl, GpakThl, TEOPEMBbI Kypca
TUTAHUMETPHH

https://m.edsoo.ru/E7B6D4D6U

29

[ToBTOpEHME, 0000IIEHNE 1
cuctemarusanus 3HaHui. OCHOBHbBIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHH

https://m.edso0o0.ru/O8WIN3W5H

30

[ToBTOpEHME, 0000IIEHNE U
cUCTeMAaTH3aluA 3HaHUU. 3agauu
MJIAHUMETPUH M METOJIbI HX PEIICHHS

https://m.edsoo.ru/H2H5SNOROQ

31

[ToBTOpEHME, 0000IIEHNE 1
cUCcTeMAaTH3alnA 3HaHUU. 3agauu
MJIAHUMETPUH ¥ METOJIbI HX PEIICHHS

https://m.edsoo.ru/NOT3S8F4A

32

[ToBTOpeHue, 06001IIeHNE 1
cucremMaTu3sanus sgaHui. OCHOBHEIE
Gurypsl, GpakThl, TEOpEMBI Kypca
CTepeOMEeTpUHr

https://m.edsoo.ru/ASC3N2J5C

33

Wrorosas koHTpoJsibHas paboTa

https://m.edsoo.ru/YOX8ROF9J

34

[ToBTOpEHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHu

https://m.edsoo.ru/T6X6ESK 71

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBI

10 KITACC
Kox
nposepse .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
Moro o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBanus
pe3yJibTa
Ta
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, IIOCKOCTb
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IIPU pEIICHUU
' TFEOMETPUUYECKUX 3a7a4
73 OnepupoBaTh NOHATUAMHU: NAPALIEIBHOCTD U MEPIEHAUKYISAPHOCTD MPSAMBIX
' U TUIOCKOCTEH
-4 KnaccudunupoBats B3aMMHOE pPACIONOKEHHE TMPSAMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTb MOHATUAMU: JIBYTPAHHBINA Yrojl, FPaHU IBYTPAHHOIO yTiia, pedpo
7.5 JBYTPAaHHOI'O yrja, JIMHEHMHBIA YroJl JABYTPAaHHOIO YyIJia, IpaayCHas Mepa
JIBYTPAHHOI'O yTJla
76 OnepupoBaTb MNOHATHSAMHM: MHOTOIPDAHHUK, BBIIYKJIBIA W  HEBBITYKJIBII
' MHOT'OTPaHHMK, 3JIEMEHTHl MHOIOTPAHHUKA, IPaBUJIbHBII MHOTOI'PaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJbl MHOIOTPAaHHUKOB (IHMpaMHla, [PU3MA,
' IPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo)
Knaccugunuponats MHOT'OTpaHHUKH, BbIOMpast OCHOBaHUs UL
7.8 KjIaccu(uKanuy (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOT'OTPaHHMKH, NPSMbIE U HAKJIOHHBIE IPU3MBI, NTapalieIeIUuIeabl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIas INIOCKOCTb, CEYEHHE MHOTOIPaHHUKOB
710 OOBSICHATh NPUHLMIIBI [TOCTPOEHMSI CEYEHMM MHOTOTPaHHHMKOB, HCIOJb3Ys
' METO/I CJIEJIOB
_ Ctpoutb ceueHHsi MHOTOIPaHHUKOB METOJIOM CJIEZIOB, BBHIIOJIHATh (BBIHOCHBIE)

IUIOCKHE YEPTeXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BUA CBEPXY,




cOOKY, CHUBY

7.12

Pemate 3ala4YM Ha HAXOXIACHHUEC I'COMCTPHYCCKUX BCIUYHH I10 06pa3uaM Ui
ajiropurMamMm, IMNPpUMCHAA H3BCCTHBIC aAHAJIMTHUYCCKUC MCTOAbLI IIpU PCHICHUH
CTaHJAPTHBIX MAaTCMATUUYCCKHUX 3ada4 Ha BbIYUCIICHUC paCCTOﬂHI/If/'I MCKOAY
ABYMS TOYKaMH, OT TOYKH 1O HpHMOﬁ, OT TOYKH OO IINIOCKOCTH, MCKIAY

CKpCIIUBAOIHUMHUCA ITPAMBIMU

7.13

Pemate 3ala4YM Ha HAXOXACHHUEC I'COMCTPHYCCKUX BCIUYHH I10 06pa3uaM Ui
ajiropurMaM, IMNPpUMCHAA H3BCCTHBIC aAHAIMTHUYCCKUC MCTOAbLI IIpU PCHICHUHA
CTaHJAPTHBIX MATCMATHUYCCKHUX 3aJa4 Ha BbIYUCIICHUC YIJIOB MCKAY
CKpCIIMBAKOINUMUCA IIPAMBIMHU, MCKIAY HpHMOfI U IUIOCKOCTbIO, MCKAY

IIJIOCKOCTSIMU, IBYIPAHHBIX YIJIOB

7.14

Berancnsate 00bEMBI M IIIOMAJM MOBEPXHOCTEH MHOTOIPAHHUKOB (TPU3MA,
nupaMuaa) ¢ NOpUMEHEHHEM (OpMyJ, BBIYHCIATH COOTHOLICHHS MEXIy

IUTOINAISIMUA TIOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPaHHHKOB

7.15

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTb CHMMCTpPHUHU, HCHTP, OCh U IINIOCKOCTb CUMMCTPHUH (bHprLI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HMHGPOPMAIUIO O
IPOCTPAHCTBEHHBIX ~ T€OMETPUYECKHX  (UTrypax, TpEACTaBICHHYIO Ha

YEepTEKaxX U PUCYHKaX

7.17

HpI/IMeHHTL TCOMCTPUUCCKUC (baKTBI A pCICHUA CTCPCOMETPUICCKHX 3a/1aY,
MMpeaIoJaratomrx HECKOJIbKO MaroB pCHICHUA, CCIHW YCJIOBUA INMPHUMCHCHUA

3a/1aHbl B ABHOU (hopme

7.18

[IpumeHsTh  mpocTEHIMEe MpPOrpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1avd

7.19

[IpuBoguTe mnpHMEpbl MAaTEMATHYECKMX 3aKOHOMEPHOCTEHM B IIpUPOJE U

JKU3HH, PACIIO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

IIprMeHATh MOJIydEHHBIE 3HAHUS Ha IIPAKTUKE: AHAJIM3UPOBATh PEAJbHBIC
CUTyallUd U NPHUMEHATh W3Y4YEHHBIE INOHATHSA B IPOLECCE IMOUCKA PEIICHUS
MaTeMaTHUYecKu C(HOPMYIUPOBAHHOM NpoOJIEMBbl, MOAEIUPOBATH pEabHbIE
CUTyallUd Ha S3bIKE TI'€OMETPUHU, MCCIEI0BATh IIOCTPOEHHBIE MOJEIU C
UCTIOJIb30BAaHUEM TeOMETPUYECKHUX TOHSATHH W TEOpeM, ammapara aureOpel,
pelaTh IMPAaKTUYECKUE 3aa4, CBA3aHHBIE C HAXO0XKICHUEM I'€OMETPUUYECKUX

BCINYHNH




11 KITACC

Kox
nposepsie .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
Moro 00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero oo1ero 0opa3oBaHus
pe3yJabTar
a
6 I'eomeTpus
OnepupoBarh MOHATUSAMHU: MHIMHIPHYECKAs IMOBEPXHOCTh, 0Opasyromme
6.1 LHWINHAPUYECKOM TMOBEPXHOCTH, IWIMHAP, KOHMYECKas MOBEPXHOCTH,
o0pasyrone KOHMYeCKOH TTOBEPXHOCTH, KOHYC, chepruecKkasi TOBEpXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MIIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI TTOTYYSHHS TEJ BPALICHUS
6.4 KnaccudunupoBars B3auMHOE pacnoioxkeHue chepbl U MIOCKOCTH
OmnepupoBaTh NOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
6.5 CerMEHTa, LIapOBOM CJIOW, OCHOBAaHHE IApPOBOIO CIJIOS,, BHICOTA IIApOBOTO
CJI0s1, IIApOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IIIOmIANM  MOBEPXHOCTEH  TeN  BpAIICHUS,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popmMyI
OnepupoBaTh TMOHATHSAMM: MHOTOIPaHHMK, BIHMCaHHBIA B cdepy U
6.7 ONMCaHHBIM OKOJIO c(epbl, cepa, BOUCAHHASS B MHOIOTPAHHUK WM TEJIO
BpALLCHUS
63 BbIUnCiATE COOTHOIIEHUS MEXIy IUIOLIAJMHU MOBEPXHOCTEH U 00bEMaMu
. MOAOOHBIX TEJ
6.9 N300paxkaTh H3y4aeMble (UTYpBl OT PYKH M C TPUMEHEHHEM IPOCTBIX
' 4epTEKHBIX UHCTPYMEHTOB
BbInonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpAICHUS
W3BnekaTb, HWHTEpHpPETUPOBaTb U MNpeoOpa3oBbIBaTh HH(GOPMAIHMIO O
6.11 IIPOCTPAHCTBEHHBIX ~IEOMETPUUECKUX (uUrypax, MpeJCTaBICHHYI0 Ha
yepTekax U pUCyHKax
[IpumensaTh reomerpuyeckue (akTbl A PEHICHUS CTEPEOMETPUUYECKUX
6.12

3aaa4, HOpcArnojararommux HECKOJBbKO IaroB pemeHuda, €CJIu YCIOBHA

MIPUMEHEHUS 33/1aHbI B ABHOU opMme




6.13

OnepupoBatrh OHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonssaTh [lef/'ICTBI/I?[ CJIOKCHHA BCKTOPOB, BbIYWTAHUA BCKTOPOB U
YMHOXCHHA BCKTOpa Ha 4YHCIIO, O6T>$ICH$ITI>, KaKMMH CBOMCTBAMH OHHU

00J1agaroT

6.15

HpI/IMeHHTB IIpaBUJIO IIapaJuUICIICIIUIICAAa IIPU CII0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) IMOHATHUAMUA: ACKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJIb BCKTOpa, PaBCHCTBO BCKTOPOB, KOOPAMUHATBI BCKTOpA, YI'OJI MCKAY
BCKTOpaMH, CKaJIIpHOC TIIPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U

KOMILJIaHAapHBIC BEKTOPLI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHUC BCKTOPA HA YUCIIO, YTOJI MCIKAY
BCKTOpPaMH, CKaJIAPHOC IPOU3SBCACHHUEC, pPaACKIaAbIBATh BCKTOP I10 ABYM

HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3a,Z[aBaTB IJIOCKOCTb YPAaBHCHHEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTCfIIHHG TCOMCTPHUUCCKUC 3aaa4yu Ha MNMPHUMCHCHUC BCKTOPHO-

KOOpZAHMHATHOI'O METOAa

6.20

Pemrate 3agaum Ha JOKa3aTelIbCTBO MATEMATHYCCKMX OTHOIICHHUM U
HaXO0XICHHC TI'COMCTPHUYCCKUX BCIWYHH II0 o6pa3uaM I  AJITOPHUTMaM,
MNPpUMCHAA U3BCCTHBIC METOALI IIPU PCIICHUNU CTAHAAPTHBIX MATCMATHYCCKUX

3aga4

6.21

[IpuMmeHsaTh HpocTEHIIME MPOrpaMMHBIE  CpPEeICTBAa U DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

6.22

HpI/IBO,I[I/ITL MNPpUMCPbI MAaTCMATHUUYCCKUX BaKOHOMepHOCTCﬁ B IIpHUPOAC H

JKHN3HH, PACIIO3HABATDH MTPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpyuMeHsTh MONy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peajbHbIC
CUTYyallMl U TMPUMEHSATh U3YYCHHBIC MOHATHUS B MPOIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu C(HOpMYIHPOBAHHONW MPOOJIEMbI, MOAETUPOBATH peajbHbIC
CUTYyallMl Ha S3bIKE TECOMETPUM, HCCIEAOBATh MOCTPOCHHBIE MOJECIH C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUH W TEopeM, ammapaTa anreOpsl,
peliaTh NpakTUYECKUe 3aauu, CBI3aHHbIE C HAXO0XKJICHUEM IeOMETPUUYECKUX

BCINYHNH




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

I'eomeTpus

7.1

OcHoBHBIE TIOHATHA cTepeoMeTpud. Touka, mpsiMas, IMJIOCKOCTb, IPOCTPaHCTBO.
[lonatne 00  aKCMOMAaTHYECKOM  IOCTPOSHHH  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacnonokeHwe ~ HpSAMBIX B IPOCTPAHCTBE:  IEpPECEKArOIINeEcH,
napajuleJibHble M CKpeluBaroluecss mpsimble. [lapamienbHOCTh NOpSMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajUieibHble MpsAMbIE B  IPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPSAMBIX, HapalIeIbHOCTh MPSAMOM U IIOCKOCTU. YTIBI €
COHANPABJICHHBIMU CTOPOHAMH, YIrOJl MEXAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh TUIOCKOCTEN: MapajielbHble MIIOCKOCTH, CBOWCTBA MapalIesIbHbBIX
wiockocTei. [Ipocteiiimme mpocTpaHCTBEHHbIE (DUTYpHI Ha TUIOCKOCTH: TETPadp,

KyO, mapauienenumes;, HOCTPOCHHE CeUeHHH

7.3

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: TNEPIEHAMKYJSPHBIE MpPSMBIE B
IIPOCTPAHCTBE, IPSIMbIE NTapPAJUIEIbHBIE U IEPICHINKYIISIPHBIE K IUIOCKOCTH, TPU3HAK
NEPHEHAUKYJSIPHOCTH MPSMOM U IVIOCKOCTH, TEOpPEMaA O NMPSAMOM MEePIEHIUKYIISIPHON
IJIOCKOCTH. YTiIbl B IPOCTPAHCTBE: YroJ MEXAYy IMPAMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yroJ, JIMHEHHBIA Yros JByrpaHHoro yria. IlepneHpukynsap wu
HAKJIOHHBIE: PAaCcCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSIHME OT NPSIMOM 10
IUIOCKOCTH, MPOEKIUs (UIYypbl Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh MJIOCKOCTEMN:
IpU3HAK  NEPHEHAMKYIIPHOCTH  JOBYX  IUIOocKocTed. Teopema o  Tpéx

NEPIEHAUKYIISIPAX

7.4

[loHATHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA, BBIIIYKJIBIE U
HEBBIIYKJIbIE MHOIOI'PDAaHHMKH, pPa3sBEPTKa MHOrorpaHHuka. Ilpusma: n-yroapHas
npu3Ma, TpaHU M OCHOBAHUS IMPHU3MBI, NpsiMas U HAKJIOHHAs NMPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTh Npu3Mbl. [lapannenenumnes, NpsSMOYroJbHbIN NapauleIenune]
U ero coucrsa. [lupamupna: n-yronpHas nupaMuia, FpaHd U OCHOBAHUE ITHUPAMU/IBI,
OOKOBas M MOJHAsI MOBEPXHOCTh IMUPAMMU/JIbI, IPABUIIbHAS U yCEUEHHAs MUpaMuja.

DeMEHTEBI INpU3Mbl W [HUPaAMHUIBI. HpaBI/IJIBHI)IG MHOI'OIrpaHHUKH: TIOHATHC




IPAaBWJIBHOTO MHOIOTpaHHMKA, NpaBUJIbHAs MpU3Ma U IpaBWIbHAsg NHpaMUAA,
MpaBUJIbHAS TPEYroJibHAsg MUpaMUa U MPaBUIBHBINA TeTpadap, Kyo. [IpencraBienue
0 MpaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, I0AEKa’Ap U ukocayapyrue CedeHus

IMPU3MBI U ITUPaAMU/JIbI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CHMMCTpUSA OTHOCHUTCIbHO TOYKH, HpHMOﬁ,
INIOCKOCTH. DJIEMCHTBI CUMMCTPUHN B IIMpaMHUAax, MapajljiCJICIMIICAax, IMPaBUIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Bbluncnenue 31€eMEHTOB MHOIOTPAaHHUKOB: péOpa, auaroHanu, yriel. Ilnomansb
OOKOBOM IOBEPXHOCTH M IIOJHOW TIIOBEPXHOCTH MPSMOW MPHU3MBI, IJIOLIA/Ib
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsIMOIl mpu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTU WU IIOBEPXHOCTH IIPABWJIBHOM IIMpaMU/bl, TeopemMa O IUIOIAIH

yceuénnoil nupamuabl. [lonsitue 06 06béMe. OObEM MUPAMUIBI, TPUIMBI

7.7

HOI[O6HBIC TCJla B IIPOCTPAHCTBC. CooTHOIIEHUS MCKAY IIomaasasMunu HOBerHOCTeﬁ,

00BpEMaMU ITOJOOHBIX TEN

11 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

6

I'eomeTpus

6.1

]_[I/IJ'II/IHI[pI/ILICCKaH IOBCPXHOCTD, 06pa3y10ume HHHHHHPH“ICCKOIZ IIOBCPXHOCTHU, OCb
HHHHHHpHHeCKOﬁ ITOBCPXHOCTHU. I_II/IJ'II/IH,I[pZ OCHOBaAHHS M OOKOBas IIOBCPXHOCTD,

oOpasyroias 1 0Ch, TUIOMIAAh OOKOBOW U MOJHON MTOBEPXHOCTH

6.2

Konuueckass TOBEpXHOCTh, OOpa3yrolMe KOHHYECKOW IOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKON MmoBepxHOCcTU. KOoHyC: OCHOBaHME M BEpIIMHA, 00pa3yromias
U OCb, TUIOIIA/(b OOKOBOH U MOJTHON MOBEPXHOCTHU. Y CEYEHHBINH KOHYC: 00pa3yroliue

H BbICOTA, OCHOBAaHUA U OoKoBas IIOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, JuaMeTp, IIOMAab MOBEPXHOCTH cdeprl. B3aumuoe

PpacCIIOJIOKCHUC C(i)epbl Hn IINIIOCKOCTH, KacCaTCiibHasA IIJIOCKOCTb K c@epe, IJ101maab

chepsr

6.4

I/I306pa)I(GHI/Ie TCJI BpalllCHUS Ha ITIJIOCKOCTH. PaSBépTKa NWIMHAPA U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI Bpall€HUs W MHOTI'OI'PAaHHHKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN

okoJ10 chepsl, chepa, BucaHHAsT B MHOTOTPAHHUK, WITU TEJIO BPAIICHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o0BEME
OpSMOYTOJIBHOTO Tapajuienenuiena u ciuenacteus u3 He€. OO0BEM mMIMHIDA,

koHyca. O0BEM 1rapa u rmiomaas chepsr




[TomoOuple Tema B mpoctpaHcTBe. COOTHONIICHUS  MEXKIY — IUIOIIASIMHU

o7 MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEJ
6.8 Ceuenust nuiauHApa (MapauieIbHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
. (mapaJiennbHOE OCHOBAHHIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa
Bekrop Ha miockocth u B mpocTpaHcTBe. CIIOKEHHWE U BBIYUTAHHE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4ucio. PasnmoxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
. BekTopaMm. llpaBuno mapamnenenunena. Pemienue 3amad, CBSI3aHHBIX C
MPUMEHEHHEM IIPAaBUJI ICUCTBUI C BEKTOPaMU
[TpsimoyronbHasi cucTeMa KOOpPAMHAT B TpocTpaHcTBe. KoopawHAThl BEKTOpa.
6.10 [Ipocreitimme 3agaun B KOOpAWHATAX. YToa MeXAy Bekropamu. CkaispHoe

IMPON3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUECKUX 3a1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI CPEJJHETI'O OBIIIET'O OBPA3OBAHU A

Kon
nposepsie
MOro
TpeOOBaH
usi

IIpoBepsiemble TPeGOBAHUS K NMPeIMETHBIM pPe3y/JbTATAM O0CBOEHUSI
OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHero 001Iero 00pa3oBaHus

Biianenne metonaMu 10Ka3aTeNnbCTB, AITOPUTMAMU PELICHUS 3a/1a4; YMEHHE
(GopMynupoBaTh U ONEPUPOBATH MOHATUSMHU: OIpENEICHUE, aKcuoma,
TeOpeMa, CJIEICTBHE, CBOWCTBO, NPHU3HAK, J10KA3aTeJIbCTBO, PABHOCUIIbHBIE
(GOpMyIHpPOBKH;, TPUMEHATh HUX; YMEHHE (QOpMyIUpoBaThH OOpaTHOE U
IIPOTHUBOIIOJIOKHOE YTBEPKACHUE, IPUBOAUTH IIPUMEPHI U KOHTPIPUMEPHI,
HCIIOJIB30BaTh METOJ MAaTEMaTUIECKON MHAYKIMU; IPOBOJUTH JTOKA3aTEIIbHBIC
pacCyKJIeHHs IIPU PELICHUU 3a1ad, OLCHUBATh JIOTUYECKYHO IIPABUIIBLHOCTD
paccyXJIeHH; yMeHUue OIEpHUPOBATH HOHATUSMH: MHO€ECTBO,
[IOJAMHOKECTBO, OIECPAallMM HAJ MHOXECTBAMHU; YMEHUE HCIIOIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIM annapar Uisl OIMCaHUs peajbHbIX IIPOLECCOB U
SBJICHUH U TIPU PELICHUH 33124, B TOM YHCJIE U3 APYTHX Y4eOHBIX MPEIMETOB;
YMEHHE ONEepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, MUK, rpad
Ha IUJIOCKOCTHM; YMEHHE 3a/JaBaTh M ONMCHIBaTh TIpadbl pPa3IUYHBIMU

crocobaMu; UCIOJIb30BATh Ipadbl MPU PELICHUH 33124

YMeHue omnepupoBaTh NOHATHUSIMM: HATypajlbHOE 4YHUCIIO, LEJI0E YHUCIIO,
CTENEHb C LEJNbIM IIOKa3aTeleM, KOPeHb HaTypallbHOW CTENEeHM, CTENEHb C
palMOHAJIbHBIM IOKA3aTeJeM, CTENEHb C JACHCTBUTEIbHBIM IIOKA3aTeNEM,
Jorapugm 4mcia, CHHyC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YHMCIIA, OCTATOK
[0 MOAYJIIO, PALlMOHAIBHOE 4YHCIO, UPPALMOHAIBHOE 4YHCIO, MHOMKECTBA
HAaTypalbHbIX, LENbIX, PALMUOHAIbHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE
UCIIOJIb30BaTh IPU3HAKHU JIETUMOCTH, HAaWMEHbUIMM OOLIMI JenuTesnb |
HalMeHblIee olllee KpaTHOe, alIropuTM EBKiIuaa npu peuieHuu 3ajad;
3HAKOMCTBO C Pa3jIMYHbIMH IO3UIIMOHHBIMM CHUCTEMaMU CUUCIIEHUS; YMEHUE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH M INpeoOpa3oBaHMsl BBIPAXKEHUH CO
CTeNEeHs MM U Jorapudmamu, mpeoOpa3oBaHusl APOOHO-pALIMOHATBHBIX

BBIpa)KeHHfI; YMCHHUEC OICPpHUPOBATH TMOHATUAMU: IIOCJIICAOBATCIBHOCTD,




apudmeTrnyeckas MpPOrpeccus, reoMeTpudeckas Iporpeccusi, OECKOHEYHO
yOBIBaro1as reomMeTpuyecKas nporpeccus; yMeHue 3a]aBaTh
IIOCJIEIOBATEILHOCTHA, B TOM YHCJIE C TOMOLIBIO PEKYPPEHTHBIX (opmyit;
YMEHHE OIEepUpPOBATh IOHATUAMHU: KOMIUIEKCHOE YHCIIO, CONPsKEHHbIE
KOMIUIEKCHBIE 4YMCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO 4Hcia, (opma
3allUCH  KOMIUIEKCHBIX 4Hucell (IFeoMeTpuYeckas, TPUTOHOMETpHUYEecKas M
anreOpandeckas); yMeTh IPOHW3BOJAUTH apu(DMETHUYCCKUE JICHCTBUS C
KOMIUIEKCHBIMH ~ 4YMCJIaM{;  NPUBOJUTH  NPUMEPBl  MCIIOJIb30BaHMS
KOMIUIEKCHBIX YHCEJI; OINEpUPOBaTh MOHATUAMU: MaTpuma 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPUILIbI, FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue omnepupoBaTh IMOHATUAMM: PALMOHAIIBHBIE, HWPPALMOHAJIBHBIE,
[OKa3aTeNlbHblE, CTENEHHbIE, Jorapu(pMHUUEecKUe, TPUTOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA, UX CHCTEMbl, YMEHUE ONEPUPOBATH MOHATUIMMU:
TOXKAECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CHUCTE€Ma YpaBHEHUI M HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHUN, HEPABEHCTB
U CUCTEM; YMEHHUE PElIaTh YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIOMOIIbIO
pa3IMyHBIX MNPUEMOB; peulaTh YpPAaBHEHUS, HEPABEHCTBA M CHCTEMBI C
1apaMeTpoM; IPUMEHSTh YPAaBHEHHMsI, HEPABEHCTBA, UX CUCTEMBI JUIS PEILEHUs
MaTeMaTHUYECKUX 3aJayd U 3a/ad U3 pa3jIMuHbIX 00JacTeil HayKu U peasibHOM

KHU3HU

YMeHue onepupoBarh  MOHSATHAMH: (YHKIHSA, YETHOCTh  (PYHKIHWH,
HNEPUOJIMYHOCTh  (YHKLHH, OrPaHUYEHHOCTb (DYHKIMHM, MOHOTOHHOCTb
¢ynkuuu, skcrpeMyMm (yHKIUHM, HauOoibpllee W HAUMEHbIIEe 3HAYCHUS
(GyHKIMH Ha TNPOMEXYTKE, HelpepblBHAs (QYHKLIMSA, aCUMITOTHI rpaduka
¢yHKkuMu, TepBas W BTOpas NPOM3BOJAHAS (DYHKIUH, TEOMETPUUYECKHUA U
(du3nyecKuil cMbICI IPOU3BOAHOM, IIEpBOOOpa3Has, ONpeAeaEHHbINA HHTETpal;
YMEHHE HAaXOOUTh AaCUMNTOTHI rpaduka (yHKIUH, yMEHHE BBIYHCIATH
IPOM3BOJIHBIE CYMMBI, MPOM3BEIEHUs, YACTHOTO U KOMIIO3ULMH (DYHKIHH,
HaXOJUTh ypaBHEHHE KacaTeIbHOW K rpaduky (QyHKIUHM; YMEHHE HAXOIUThb
IIPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIIHI; yMEHHE UCIIOIb30BaTh POU3BOIHYIO
JUIs  MCCeloBaHMA (YHKLUMH, HAXOAWTh HaWOONbIIME W HaUMEHbIIUE
3HaYeHUs (QyHKIUHI; CTpOUTh TpapUKM MHOIOYJICHOB C HCIOJIb30BAHUEM
ammapara MaTeMaTH4YecKOro aHalW3a; IMPUMEHSTh TMPOU3BOAHYIO  JUISA
HAXOXKICHUS HAWIyYlIeTo PEHICHUs B MPUKJIATHBIX, B TOM YUCIIE COLUAIBHO-
HIKOHOMHYECKUX U (PU3MUECKUX 3a/1a4ax; HAXOIUTh TUIOIMAAN U 00BEMBI (ury

C IIOMOIIBIO HHTCrpaJia, IMPUBOJUTH IMPpUMCEPbI MaTEMaATHYICCKOI'O




MOJIEIMPOBAHMS ¢ TOMOIIBIO AU PepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMH: Tpaduk (yHKIHH, oOpaTHas (QyHKIuS,
KoMIo3uius (yHKUMHA, JuHelWHas (yHKOUs, KBagpaTHuHass (yHKIMS,
panmoHanbHas ~ (QyHKOUS, CTENEeHHAs (YHKUOUSA, TPUTOHOMETPHUECKUE
¢GyHKuMH, oOpaTHble TPUTOHOMETpUYECKHE (YHKIUM, IOKa3aTelabHas U
jgorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TpaduKd H3yYEHHBIX
(GyHKLHMH, BBINONHATH NpeoOpa3zoBaHus TrpauKoB (YHKLUH, HUCHOIb30BATH
rpaduKy A7 U3YYCHHUS TPOIECCOB U 3aBUCHUMOCTEH, NPU PEIICHUH 3a/1a4 U3
JOpyrux y4deOHbIX HpPEIMETOB M 3aJady U3 pealbHON >KU3HHU; BBIPAXKaTh
(dopMysaMu 3aBHCHUMOCTH MEXIY BEIMYMHAMHU; HCIOJb30BaTh CBOMCTBA U
rpadukd QYHKUMH JUIs pelleHus ypaBHEHHUH, HEPAaBEHCTB M 3agad C
napamMeTpamu; H300pakaTh Ha KOOPAUHATHOW TUIOCKOCTH MHOKECTBA

peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTb TEKCTOBbIE 3aJaud pasHbIX THUIIOB (B TOM 4HCIE Ha
IPOLIEHTHI, J0JIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTb TOBapOB U YCIYT,
HaJIOTHM, 3aJayd U3 O00JIaCTH YINpaBICHUS JIMYHBIMU M CEMEWHBIMHU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpPaBHEHUS, HEpaBEHCTBA U UX
CUCTEMBI II0 YCIOBHMIO 3aJayd, MCCIEN0BaTh IIOJYy4YEHHOE peELICHUE U
OLIEHUBAaTh  IPaBJONOJOOHOCTh  pE3yJabTaTOB; YMEHHME MOJAEIMPOBATH
pealbHBIE CHUTyallud Ha A3BIKE MAaTEMAaTHUKH; COCTABIIATh BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBHUIO 3a/a4yd, UCCIIECN0BATH
IIOCTPOEHHBIE ~ MOJEJM €  HUCIOJIB30BAHWMEM  ammapara  anreOpsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh IMOHATUSAMHU: CpeaHee apudMeTHUecKoe, MeauaHa,
HauOoJblllee W HAaUMEHbIIEe 3HAYCHUS, pa3Max, TUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE U3BJIEKaTh, WHTEPIPETHPOBATH
uH(pOpMaIlMIo, TPEJCTABICHHYI0 B Ta0nMilax, Ha auarpammax, rpadukax,
OTPAXKAIOIYI0 CBOMCTBA pEaJbHBIX IPOLIECCOB M SIBICHUN; MPEICTaBIIThH
UHPOPMALIMIO C TOMOIIBIO  TabmuI, W  JAMarpamMM;  HCCJIEI0BaTh
CTaTHCTUYECKUE JIaHHBIC, B TOM 4HCIE C MPUMEHEHHEM TIpaduuecKux
METOJIOB U JJIEKTPOHHBIX CPEACTB; I'paUUECKH HCCIIEI0BaThb COBMECTHBIE

Ha6J'IIO,I[eHI/I$I C IIOMOLIIbIO JUArpaMm pacCCuBaHUA U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh NOHATUAMU: CIy4YallHBIA OMBIT U CIlydallHOE COOBITHE,
BEPOSITHOCTh CIyYaHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSITHOCTH C

HCIIOJIB30BaHHCM Fpa(bI/ILICCKI/IX MCTOJOB; IIPUMCHATDH (bOpMyJ'IBI CJIOKCHHUA U




YMHOXXEHHUSI BEPOSTHOCTEH, (OPMYITy TMOJHOW BEPOSTHOCTH, (HOpMYITy
Bepnymmm, xoMOuHaTOpHBIE (aKTHl M (OPMYJIBI; OLIEHHBATH BEPOSTHOCTH
peabHBIX COOBITHIA; YMEHHE OTIEPUPOBATH MOHATHAMU: CIIydaiiHasi BEJIINUHMHA,
pacnpesielieHue BEpOSITHOCTEH, MaTeMaTHYeCKOe OXKUAAHUE, AUCTIEPCUS H
CTaHJAPTHOE OTKJIOHEHHE CIYYailiHOW BENIWYHHBI, (YHKIIUU pACTIPEEICHUs 1
IUIOTHOCTH PaBHOMEPHOT'0, IOKA3aTEILHOTO U HOPMAJIBHOTO PacIIpe/elICHH;
YMEHHE HCIOJb30BATh CBOWCTBAa M3YYECHHBIX PACIpPEICIICHUI ISl PEeIICHHS
3a7a4; 3HAKOMCTBO C TIIOHATHSIMH: 3aKOH OOJNBIIMX YHCEN, METOJBbI
BBIOOPOYHBIX HCCIICJOBAHUN; yMEHUE NPUBOJIUTH MPUMEPHI TPOSBICHUS
3aKoHa OOJBIIMX YHCEJ B NPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHUE
ONIEpPHPOBATH TMOHATUSAMH: COYETAaHUE, IEPECTAaHOBKA, YHUCIIO COYETaHHH,
YHCIIO IePECTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE
GakTel W pacCyXACHUs IS pEIIeHHs 3a7ad; OICHHWBATH BEPOSTHOCTH
peanbHBIX  COOBITHI;  COCTaBJIATH  BEPOSTHOCTHYIO  MOJAETb  H

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3ybTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpe30K, JIyd, BEJIMYMHA yIja, IUIOCKMH YroJl, JBYTPaHHBIM Yrod,
TPEXIPAaHHBIM  yroyl, CKpELIMBAIOLIUECs MpsSMble, MNapajuIeJbHOCTh U
NEPIEHIUKYJIAPHOCTD NPSIMBIX U IIJIOCKOCTEH, YroJl MEXAY NPSIMBIMH, YTOJ
MEXJy HPSIMOH U IJIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMH, PAacCTOSIHUE OT
TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY IMPSMBIMHU, DPACCTOSIHUE MEXKIY
IUIOCKOCTSIMHU; YMEHHUE MCIOJIb30BaTh MPU PELICHUU 3ajja4 U3y4yeHHbIE (aKTh
U TEOpeMbl IIJJAHUMETPUHU; YMEHHE OLCHMBAaTh pa3Mepbl OOBEKTOB
OKpY’KAloIIero MHpa; CTPOUTh MaTE€MaTHYECKHME MOJEIU C IOMOILBIO
FEOMETPUYECKUX TIOHATUH M BEJIWYMH, PEIIAaTh CBA3AHHBIE C HUMU

IMPAaKTUYCCKUC 3aJa4un
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YMeHue onepupoBaTh MOHATUSAMH: IUIOHIans (Gurypsl, o0bEM (uUrypsl,
MHOTOTPaHHHK, NPAaBUJIbHBI MHOTOIPaHHUK, CEYCHHE MHOTOTPAHHHKA, KyO,
napajulelienuIes, Mmpu3Ma, NupaMuaa, (Gurypa ¥ IOBEpXHOCTh BpaIICHHUS,
WIMHIP, KOHYC, map, cdepa, MiIomaab cdepsl, IUIOMAAb MOBEPXHOCTH
NUpaMUZbl, TPU3MBI, KOHyCa, LWIMHAPA, 00BEM Kyba, HPSMOYrOJIBHOTO
napaieNenunena, TUpamMuIbl, IPU3MBI, IWINHAPA, KOHyCca, Iapa, pa3BEpTka
MOBEPXHOCTH, CEYCHHMS KOHyca U IWJIMHIPA, MapauieIbHbIe OCH WM
OCHOBaHMIO, CEUCHME Ilapa, IIOCKOCTh, Kacamomascs cdepsl, HUIMHApPA,
KOHyca; yMEHHE CTPOUTh CEYEHHE MHOTOTpaHHMKA, HM300pakaThb

MHOTOTPaHHUKHU, (UIYpbl U TOBEPXHOCTH BpALIEHUS, UX CEUCHHUS, B TOM




YHUCJIE C IMOMOUIbIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IMPUMEHSITh CBOMCTBA
reOMETPUYECKUX (UTYyp, CAMOCTOSTEIbHO (OPMYJIHPOBATh ONPEACICHUS
u3ydyaeMbiX (Uryp, BBIABUIATH THUIOTE3bl O CBOWCTBAX M IPHU3HAKaX
reoMeTpuueckux (uryp, oOOCHOBBIBaTH MJIM OIPOBEPraTh HX; YMEHHE
IPOBOAMTDH KJIACCU(UKALMIO UTYp 1O PA3JIMYHBIM MPU3HAKAM, BBINOJIHATH

H606XOI[I/IMI>IG AOIMOJHUTCIIbHBIC ITOCTPOCHUA
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YMeHue — onepupoBaTh  TOHSATHSIMH:  JIBIDKCHHE B TPOCTPAHCTBE,
NapajuIeIbHBIA MEPEHOC, CHMMETPHUS Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MoA00UsA, MOAOOHBIE (QUIYpHI;  yMEHHE
pacmo3HaBaTh paBHBIE M TONO0HBIE (GUTYPBl, B TOM 4YHUCJIE€ B MPHUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJb30BaTh I€OMETPUYCCKHE OTHOIICHUS MPH
pelIeHUH 3a7a4; HAXOJWUTh TEOMETPUYECKUE BEIUYHMHBI (JJIMHA, YTrOJI,
II0Iaab, 00BEM) NIPU PEIICHUH 3a7a4d U3 JAPYTHX y4eOHBIX MPEJAMETOB U U3
pETbHON JKM3HH, YMCHHE BBIYHCISTH TEOMETPUYCCKUE BCIWYMHBI (ITHHA,
yroj, IUIOMIAAb, OOBEM, IUIOIIAJb IOBEPXHOCTH), HCIOJb3ys H3yYCHHBIC
GopMysIbI M METOABI, B TOM YHCJE: IUIONIAJ b ITOBEPXHOCTH IMUPAMUJIBI,
NPU3MBI, KOHYCa, [HJIMHIPA, IUI0Mmaab chepbl; 00bEM KyOa, IPSIMOYTOJIbHOTO
napajvieNienuneia, MHPaMUIbl, MPU3MBL, IIMHApPA, KOHYyca, IIapa; yMEHHUE

HAXOJUTh OTHOIIEHHE 00BbEMOB MOI0OHBIX QUTYP
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YMeHHe OINepupoBaTh MOHSATHSIMHU: TPSIMOYTOJIbHAsS CHCTEMa KOOPIHMHAT,
BEKTOp, KOOPAHMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJICHUE BEKTOPA HA YKCJIO, Pa3JIOKEHHUE BEKTOpa M0 0a3ucy, CKaISPHOE
NPOM3BEICHNE, BEKTOPHOE MPOM3BEACHUE, YIOJd MEXIy BEKTOpaMH; YMCHHE
HUCITIOJIB30BAaTh BeKTOpHI)If/'I n KOOp[[I/IHaTHI)If/'I METO/ JJISL PCIICHHUA

TCOMECTPHUUYCCKUX 3aa4 U 3aa9 APYIUx y‘le6HI>IX npeaIMCTOB
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YMmenue BI)I6I/IpaTI) HOI[XOZ[SIHII/Iﬁ MCTOA IJid pCHICHUA 3adavdd; IMOHUMAHHUC
3HAYUMOCTH MATEMATUKU B H3YUYCHUU NPHUPOAHBIX U O6H_I€CTB6HHBIX
nmponeccoB u $[BJI€HI/H>'I; YMCHHUC pPACIIO3HABATh IIPOABJICHHUEC 3aKOHOB
MaTeMaTUKN B HCKYCCTBC, YMCHHC IIPUBOAUTH IIPUMCPBI MATECMAaTUYCCKHUX

OTKPBITHH POCCUMCKON U MUPOBOW MAaT€MAaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMbBIX HA EI'D
HO MATEMATUKE

IIpoBepsieMblii 3JIeMeHT ColepKAHUA

Kon

1 Uucna v BBIYUCICHUS

1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH LENIbIX YUCEN

15 Panmonaneupie uucina. OOBIKHOBEHHBIE UM JIECATUYHBIC ApOOH, MPOLIECHTHI,
. OecKOHEUYHbIE TIEPUOINUECKUE IPOOH

13 Apudmernaeckuii KOpeHb HATypaJIbHOW cTerneHu. JledcTBus ¢ apupMeTHIeCKUMHU
' KOpHSIMHU HAaTypaJIbHOW CTEIEHU

L4 Crenens ¢ 1enbM nokaszaresieM. CTeneHb ¢ pallMoOHaIbHBIM NTOKa3zaTesieM. CBOMCTBa
. CTEIEeHU

Ls CuHyc, KOCHMHYC M TaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI'€HC YHUCIOBOTO apryMEHTa

1.6 Jlorapudm uyucna. JlecaTuyHbie U HATypadbHbIE JorapudMbl

JleiicTBuTenbHBIE 4YHUCIA. ApHPMETHUECKHE ONEepalud C JACHCTBUTEIbHBIMU
1.7 yucaamu. [IpubnuxEHHbIE BHIYUCICHUS, IPaBUIIa OKPYTJIEHMS], IPUKHUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN

1.8 [IpeoOpa3zoBanue BhIpaXKeHUI

1.9 KommiekcHbie uncna
2 VYpaBHEHHUS U HEpPABEHCTBA

2.1 Lenble 1 1poOHO-pallMOHANBHBIE YPABHEHHS

2.2 HppaunoHaibHble ypaBHEHHUS

23 TpuronomeTpuueckue ypaBHEHHs

2.4 [TokazarenpHbie U TIoTapuMUIECKUE YPABHEHHS

2.5 Lensie u 1poOHO-palIMOHATIEHEIE HEPABEHCTBA

2.6 HppannonaiibHbie HEpaBEHCTBA

2.7 [TokazarenbHble U JIorapupMUUIECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckue HEPaBEHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu




2.11

Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTpULIbL

3 OyHKIUN U TpaPuKu
31 @ynkius, crocoObl 3amanus ¢yHkuuu. ['padux ¢yHkmum. B3ammboO oOparHBIC
' ¢byukiuu. YérHele u HeuéTHbIe pyHKIMH. [lepuoanueckue GyHKIUN
Ob6nacTe ompeneneHuss W MHOXKECTBO 3HadeHud QyHkumu. Hynu QyHkumu.
39 [IpoMexyTKH  3HAKONOCTOAHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMymbl ¥ MUHUMYMBI (pyHkuuu. HauGomnbliiee ¥ HauMeHblee 3HAYCHHE
(GYHKIMK Ha TPOMEKYTKE
13 CrenenHasi (yHKIMS C HaTypajJbHBIM M LEIBIM MokazateneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa u rpaduK KOpPHS 1-Oi CTEICHH
34 Tpuronomerpuyeckue GyHKIHH, UX CBOHCTBA U IpaQUKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINU, X CBOICTBA U rpaduku
36 Touku paspeiBa. AcuMmntorel rpagukoB Qynkumii. CBoicTBa  (QYHKIIHIA,
. HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHMUs TIOCIIEIOBATEIIEHOCTEH
3.8 Apudmerndaeckas 1 reomeTpudeckas mporpeccur. @opmyiia CI0XKHBIX MPOIIEHTOB
4 Havana matemaTnyeckoro aHaiausa
4.1 [IpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE 371€MEHTAPHBIX (PYHKIIUMA
[IpumeHeHne NPOU3BOAHON K HCCIEIOBAHUIO (PYHKIMM Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxkieHne HauOONbIIero U HAaMMEHbIEro 3Ha4eHus (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoOX€ecTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomoOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BpaICHUS
7.5 Koopaunats! 1 BEKTOpEI




Y4er pa6oueii nporpaMMbl BOCIIUTAHUS

C yuerom paboueii mporpammbl BocmuTanuss MBOY «COINel10» (Momynb
«1IkOJIbHBIA YPOK») BOCHHUTATEIBHBIN MOTEHIMAT YPOKa pEeaIU3yeTCsl uepes:
YCTAaHOBJICHUE JIOBEPUTENbHBIX OTHOLIEHUI MEXAYy Y4YUTEIEM M €ro
YUEHUKAMH, CIIOCOOCTBYIOIIMX TIO3UTUBHOMY BOCHPHUATHIO  YYalllUMHUCA
TpeOOBaHUI U MPOCHO y4MTENsl, IPUBJICUCHUIO UX BHUMaHUS K 00OCYyKIaeMou
Ha YpoKe MH(pOpMalUM, aKTUBU3ALUU UX [MO3HABATEIbHOM AESITEIbHOCTHU;
noOyXJIeHUEe IIKOJIbHUKOB COOJIIOJaTh HAa YpPOKE OOIIECTIPUHATHIE HOPMBI
MOBEJCHUS, MpaBuiia OOLIEHUS CO CTapIIMMH (YYUTENSIMH) U CBEPCTHUKAMU
(ILIKOJIbHUKAMM), MPUHLUIIBEI Y4eOHON AMCIUIUIMHBI M CAMOOpPraHU3aluu;
MIPUBJICYCHHE BHUMAHUS IIKOJIBHUKOB K [IEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha
ypOKax SIBJIEHUH, OpraHu3alus X paboThl ¢ MOJy4aeMOM Ha YPOKE COLUAIBHO
3HaYUMOW HMH(pOpManUel — UHUIMHPOBAHUE €€ OOCYKIIEHUS, BBICKa3bIBAHUS
yYallUMHCSI CBOEr0 MHEHMsI IO €€ IIOBOJY, BBIPAOOTKM CBOEro K HEH
OTHOLIEHUS;  HMCIIOJIb30BAHNUE BOCIMTATENIBHBIX BO3MOXHOCTEH COJEp KaHUS
y4eOHOro mpeaMeTa 4epe3 JEMOHCTPALMIO JIETSIM MPUMEPOB OTBETCTBEHHOIO,
IPaXTaHCKOTO TIOBEJICHUS, IPOSBIICHHUS YEIOBEKOTIO0M U 100pOCEpACUHOCTH,
yepe3 1moadO0p COOTBETCTBYIOIIMX TEKCTOB IS YTECHHMS, 3aJad JJIA PELICHUs,
MpOOJIEMHBIX CUTyaluid JJIsl OOCY>KJCHHS B KJacce;  MPUMEHEHHE Ha YPOKe
UHTEPAaKTUBHBIX  (QopM  palbOThl  yyalUXCA: HHTEUIEKTyaJlbHbIX  WID,
CTUMYJINPYIOLIUX IT03HABATENBHYO MOTUBALIMIO IKOJBHUKOB; AUIAKTUYECKOTO
TeaTpa, I/ IOJIyYCHHbIE Ha YPOKE 3HAHUS OOBITPBIBAIOTCS B TeaTpajbHbIX
MIOCTAaHOBKAX; AUCKYCCUMN, KOTOPBIE JAIOT yYaIUMCS BO3MOKHOCTb PUOOpECTH
OTIBIT BEJCHUSI KOHCTPYKTUBHOTO TUANOra; TPYMIIOBON paboThl Win pabOThl B
napax, KOTOpble ydaT IIKOJbHUKOB KOMAaHIHOW paboTe W B3aWMOJCWUCTBUIO C
IPYTUMHU  J€TBMU; BKIIFOUEHHE B YPOK UIPOBBIX MPOLEAYP, KOTOpHIE
MIOMOTalT  MOAJAEPX aTh MOTHBAUMIO JE€Te K TOJYyYEHHUIO 3HAHWM,
HaJa)XMBAaHUIO NTO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLIEHUH B KJIacCE, IOMOTaroT
YCTaHOBJIEHHIO J0OpoKenaTreabHOW aTMmocdepbl BO BpeMsl YpOKa,;
opranusanus megpcrsa MOTUBUPOBAHHBIX U PYAUPOBAHHBIX yUaIMXCs HAJl UX
HEYCHEBAIOIIUMHA OJAHOKJIACCHUKAMH, JAIOIIEr0 IIKOJbHHUKAM COLIMAJIIBHO
3HAYUMBIN OMBIT COTPYHUYECTBA U B3aUMHOM IMOMOIIM;,  HWHHUIMHUPOBAHUE U
MOJAJIEPKKA HMCCIIEIOBATEIbCKON JIESITEIbHOCTH IIKOJBHUKOB B paMKax
peanu3alMd WMU MHAUBUAYAJbHBIX W TPYNIOBBIX HCCIEI0BATEIbCKUX
IPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXKHOCTb IPUOOPECTH HABBIK
CaMOCTOSATEIILHOTO peLIeHus TEOPETHYECKON po0JIeMBl, HaBBIK
reHepupoBaHus U O(opmIIeHUS COOCTBEHHBIX WJEH, HAaBBIK YBa)KUTEIBHOIO



OTHONICHUS K UYyXKUM HAesIM, O(GOpMIEHHBIM B paboTax JIpyrux
uccie10BaTeNieldl, HaBblIK MyOJWYHOrO BBICTYIUIEHHS TE€peln ayJUuTOpPHUEH,
apryMEHTHPOBAHUS U OTCTAaUBaHUS CBOEH TOUKU 3peHus. BrIOOp TeX WM MHBIX
dopM U crnocoOOB BOCIUTATENBHONM pabOThl Ha YpOKE YUYHUTENb ONpeAeIsieT
CaMOCTOATEIJIBHO B COOTBETCTBHM C LIEJSIMU U 33/1a4aMU ypOKa



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3os B.®., Kagomues C.b. u

npyrue, AknuonepHoe odiiectBo «M3aarenscTBo «IIpocBeiieHne»



