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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS MJisi
obyuarommxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOro
rOCy/IapCTBEHHOT0 00pa30BaTebHOTO CTaHAapTa CPEAHEro 0o1ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanmzanust mporpaMmMbl 00ecrieYMBaeT OBJIAJICHUE KIIOUEBBIMU KOMITETCHITUSIMH,
COCTaBJISIIOIIUMU OCHOBY JUIsl CaMOpPa3BUTUS U HENPEPHIBHOTO 0Opa3oBaHU,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU O0YYarOIIXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca TI€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3zoBanmsi OOyCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METANPEAMETHBIX U
PEIMETHBIX PE3YJIbTaTOB OOyYECHHs] T€OMETPUU B HAIpPABICHUU JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHAIBLHON MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YUCHHS IPYTUX YUYeOHBIX TUCHUIUIMH. PazBuTue y oOydaromuxcs
MPAaBWIbHBIX MPEJICTABICHUN O CYUIHOCTH M MPOUCXOXKJICHUU TE€OMETPUUYECKHUX
aOCTpaKIuii, COOTHOIICHUH PEATHHOTO W HWJICATHLHOTO, XapaKTePe OTPAKEHUS
MaTeMaTH4YeCKOW HAyKOW SBJIEHUA M NPOLECCOB PEAJbHOIO MHpPA, MECTE
F€OMETPUU B CUCTEME HAYK U POJM MATEMATUYECKOT0 MOJEIUPOBAHNS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYUYHOT'O MUPOBO33PECHUS
ydaluxcsi, a TaKXKe KayeCTB MBIIUICHUSI, HEOOXOJAMMBIX IS aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eometpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIeYMBAaeT BO3MOXHOCTb H3YU€HHUS Kak
JTUCLUILUIMH €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TAK U TYMAHUTAPHOM.

Jlornyeckoe MbIUieHHe, (HopMUpPyeMoe MpH HU3YYCHUH OOyJaronuMuUcs
NOHSATUMHBIX OCHOB T€OMETPUU U MTOCTPOCHUU LEMOYKU JIOTHUECKUX YTBEPKIACHUN
B XOJI€ PEUICHHsS TeOMETPUYECKUX 3a7ady, YMEHHE BBIIBUTaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCA MPU PEUICHUHM 3a7ad €CTECTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO
BCEX O0MacTsIxX AesTenbHOCTH dYesnoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro CoIHMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIETO MHpPA, YCIOBUE YCHEHUIHOIO TMO3HAHUSI U AKTUBHOIO
npeoOpa3oBaHusi  JAeMCTBUTENbHOCTH. OnepupoBaHHE  MNPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSET pa3Hble BUILI y4YEOHONW U TPYAOBOH JESITEIBHOCTH,



SBIIAETCS OJHUM W3 MPOQPECCHOHATBHO BAXXHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (opMuUpoBaHUS y OOYyYalOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBINIICHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HANPABJICHUSIM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOmeoOpazoBareibHOE U OOIIEKYJIbTYpHOE Ppa3BUTHE
oOyvaronuxcst  yepe3  oOecriedeHME  BO3MOXKHOCTM  NPUOOpPETeHHs U
WCIIOJIb30BAHUSA CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHMM W JEUCTBUM,
crielu(pUYHBIX TEOMETPUHU, BO3MOKHOCTH YCIEIIHOTO MPOJOJKEHHST 00pa30BaHus
10 CIELUUAIBHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTOJb30BAHUEM T'€OMETPHUH.

[Iporpamma 1o rTeoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAyYeHa st
00yyJaromuXxcsl CPeAHEN IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIbHBIX 3aTpyAHEHUN
Ha YpPOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum 00pa3om, oOydaroniuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIUE MATEeMAaTHYECKUE YMEHHsI, CBSI3aHHBIC
CO cCHenu(puKOd TEOMETPUU U HEOOXOJMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHMU UMEIOT BO3MOXHOCTh M3YYHUTh F€OMETPHUIO OoJiee
nIyOOKO, €Ciii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUSAX B MPOGECCUOHATHHON EATETLHOCTH.

JlocTikeHHe 1IeTM  OCBOCHHSI TPOrpaMMbl 00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHBIMHM  3aJadyaMud  OCBOGHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opMupoBaHHEe TPEACTABICHUS O TEOMETPUU KaK 4YacTU MHUPOBOU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (¢dopMHpOBaHUE TIPEACTABJICHHUS O MHOTOTPAHHHKAX M TeJaX BpPAICHUS
KaK 0 BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, MO3BOJSIOMIUX OMUCHIBATH
Y U3Yy4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIEr0 MUPA;

e (opMupoBaHHE YMEHHUSI pacCllO3HaBaTh Ha 4YEPTEXKAX, MOJEIAX U B
peaTbHOM MHPE MHOTOTPAHHHKH U TeJIa BpaIlleHUS;

e OBJIAJICHHE METOJIaMU PEIIEHUs 3a7a4 Ha MOCTPOCHUS Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMH O
MHOTOTPAaHHUKAX M TeJIaX BPAILIEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJAJCHUE  AJITOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  33/1ay;
dbopMHupoBaHWE yMEHHUS TPOBOJIUTH  HECJOXKHBIE JIOKa3aTelIbHBIC
paccyXIeHus B XOJC PCIICHHUs CTEPEOMETPUUECKUX 3ajlady M 3ajay C
MPAKTUYECKUM COJICPKaAaHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEMN
oOyyJaronuxcsi, TMO3HABAaTEIbHOM  AKTMBHOCTH,  HCCIIEIOBATEIHCKUX
yMEHUH, KpUTUIHOCTH MBIILIICHUS;



e (dopmHpoBaHUE GbyHKIIMOHATBHON IPAMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUM: YMEHHE pACIO3HABaTh IMPOSBICHHUS T'€OMETPUUYECKHUX
MOHSATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajgbHbIX >KU3HEHHBIX
CUTyallUsX W MPU U3YUYECHUM JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha S3bIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TIPUMEHATh OCBOCHHBIN
FEOMETPUYECKUI anmapar sl PEUICHUS MPAKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATh MOJYYEHHBIE PE3YJIbTATHI.

OTAUYUTEeTFHON OCOOCHHOCTHIO MPOTPAMMEBI SIBJISETCS BKIIOUECHHUE B KYPC
CTEpEOMETPUU B Hayale €ro W3y4YeHUs 3aJay, pellaeMblX Ha YpPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeIE¢HHBIM 00pa3oM OpraHru3oBaHHasi paboTa Hajl
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHHIO MPEIMETA.

[Ipeanourenue oTaaéTCsl HATSAHO-KOHCTPYKTUBHOMY METOy OOy4YEeHUSs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOE€M OCHOBE YUYBCTBEHHOCTbH MPEIMETHO-
MPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4aluxcsd B KypCce€ CTEPEOMETPUHM MPOBOAMUTCA 3a CYET pELICHUS 3a7ady Ha
CO37laHUE  TPOCTPAHCTBEHHBIX OOpa30oB M  3a7a4 Ha  OMNEPUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOpPOM Ha
HarJSIAHOCTh, a OINEpUpPOBaHHE O0Opa3oM — B YCIOBHUSAX OTBJICUCHHUS OT
HarJsiIHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOITHOTO COAEPKAHUSL.

OcHoBHBIE cofepkaTenbHble TUHUM Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukm», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BeKTOpbl U KOOPJIMHATHI B MTPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpeaensiercss He TOJbKO IO COJEPXKATEIbHBIM JIMHUSIM, HO M IO TojaM
00yueHHUs Ha YPOBHE CPETHETO O0IIero o0pa3oBaHusl.

Conepxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOCHHSI pabouell MporpaMMbl, pacmpeneNEéHHbIM [0 TrojaM O00ydeHwus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4TOObI OBJAJCHHE T€OMETPUUYECKUMU
MOHATUSIMHU YW HaBBIKAMH OCYIIECTBIISIOCH MOCIEI0BATENBHO U MOCTYNATENbHO, C
COOJIFOICHUEM TIPUHIINIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUYATIUCH B
o0IIyI0 CHUCTEMY T'€OMETPUYECKHUX TMPE/ICTABICHUN OOYYaroNIuXcs, paclimpss U
yray6nsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenne reomerpum orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 gac B
Hezaemo B 11 kiacce, Bcero 3a fBa roga ooyuenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KJTACC

IIpsimble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TNOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECH,
napajulesIbHble M CKpenuBaronuecs npsamble. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IAPAJUIEIBbHBIE IMpPsAMBIE B  IPOCTPAHCTBE;
[IapaJuICIbHOCTh TPEX NPAMBIX; MAPAJIIEIBHOCTD NPAMOW M IUIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAMHM; YroJd MEXIy HpSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: IapajuiesIbHbIC IJIOCKOCTH; CBONCTBA
napajulebHBIX TIockocTed. IlpocTeiimme mpocTpaHcTBEeHHBIE (UTYpPHI Ha
IUIOCKOCTH: T€TPadap, KyO, napajiesenunea; IoCTPOCHUE CEUSHUI.

[leprieHIUKYISPHOCTh NPSIMOM U TJIOCKOCTH: MEPIECHIUKYIISIPHBIEC MPSMbBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJJIEIBHBIE W MEPHECHAUKYJSIPHBIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYIAPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHIMKYISp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT TpsAMOM 10  IJIOCKOCTH,  Mpoekuuss  (GuUrypel  Ha  IUIOCKOCTb.
[leprieHIMKYNAPHOCTh  IIJIOCKOCTEW: NPU3HAK  MEPHEHAUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. TeopeMa o TpEX MepneHIuKyIspax.

MHororpaHHuKHU

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
OpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuielienune] U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMUJIbI; OOKOBAs U MOJIHASI HOBEPXHOCTh MUPAMHUIbI; TPaBUJIbHAS U
yced€éHHasg MnHMpaMuaa. OJEMEHTBl Npu3Mbl W nupamuabl. [IpaBuiibHBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; MPAaBUIIbHASA IpU3Ma U
NpaBWIbHAs THpaMUJia; NpaBUIbHAs TPEYroJibHas MUpPaMHIA W TPaBUIIbHBIN
TeTpadip; KyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKa’ap u ukocasap. CeueHrs NpU3Mbl U TUPAMU/IBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, NPSIMOM,
IUIOCKOCTA.  DJEMEHTBl CHUMMETPHMM B  NHpPaMHJax, NapaJUielenunenax,
NPaBUJIbHBIX MHOTOTPAHHHUKAX.



Boluucnenne 51eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHaIu, YTJIbL.
[Tmomans OOKOBOM TMOBEPXHOCTH W IOJHOM TOBEPXHOCTH TMIPSMON MPHU3MBI,
oAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM TPU3MBIL.
[Inomaas OOKOBOW MOBEPXHOCTU W MOBEPXHOCTH MPABUIBLHON MHUPaMUIBbI,
TeopeMa O Iulomand yceuéHHoM mmpamuabl. [loHstue 006 o00béMe. OOBEM
MAPAMU/IBI, TTPU3MBI.

[Tono6urie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXKIY IUIOMIAISIMHU
OBEPXHOCTEHN, 00bEMaMU TOI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hununapuueckas OBEPXHOCTb, oOpasytoiue UIHHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. I[lunuHap: ocHOBaHusA U
OOKOBasi TOBEPXHOCTh, OOpasyrwmas W OCh, IUIONAJb OOKOBOW W TIOJHOMN
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocHOBaHME M BeplilinHa, oOpasyrolias
U OCh, IUIOIMIaJb OOKOBOM U TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
0o0pa3yroliye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIONIAb MMOBEPXHOCTU CQEpHI.
B3aumMHoe pacnionoxxenue chepsl U IIIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
IJI01a/1b CEPHI.

N3o0pakeHue Tel BpallleHus Ha MII0CKOCTU. Pa3BEépTka uIMHApa U KOHYca.

KoMmOuHanuu Tem BpamieHuss ©W  MHOTOTPAaHHMKOB. MHOTOTPaHHUK,
OMHCaHHBIA OKOJIO cdeprl; cdhepa, BNHCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpAallICHMUS.

[Tonsatue 06 06nEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpsIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM HMWIMHApPA,
konyca. O0BEM 1apa u miIomaasb chepsl.

[TogoOubie Tena B mpocTpancTBe. COOTHOWIGHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI.

Ceuenus mwiMHApa (MapauiebHO W MEPIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJuieIbHOE€ OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHUHY), CEUCHUS
mapa.

BekTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockoctu U B poctpaHcTBe. ClioKeHNE U BEIYMTaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamienenunena. Pemenue 3agad, CBS3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JACUCTBUU € BekTopamu. [IpsmoyrosbHas cucrema



KoopauHat B npoctpaHcTBe. Koopamnatel Bektopa. Ilpocreimume 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalApHOE IPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsIMBIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPH PEUICHUHA T€OMETPUUYECKHUX 3a/1aU.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yTCS:

I'paxknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0o OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIAaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYyHKUMUSAMHA 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOHN TPaXKTAHCKON UACHTHYHOCTH, YBOKCHHS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
K MCHOJIb30BAHUIO ATUX JOCTIKEHUN B JPYyTrUX HayKaxX, TEXHOJOTUsX, chepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM ITYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYTIyIIETO.

JcreTHYECKOEe BOCIIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAs ICTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccy X ICHUN;
BOCIIPUMMYHBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHKE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U

OT/bIXa, peryJispHas duznueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K
paznmuuHbIM  cepaM  NpodeCCUOHAIIBHOM  NESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymeld mnpodeccu W Ppeaau30BbIBaTh COOCTBEHHBIC >KH3HEHHBIC IUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTHIO K  MaTeMaTUYecKOMy OO0pa3oBaHUIO U
caM000Opa30BaHUI0 Ha MPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAMPABICHHOCTH.

JKO0JIOTHYeCKOe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHHEM BIIUSHUS
COL[MAJIbHO-D)KOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJHOM M COLUAIBbHOU
cCpedbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa JKOJOTUYECKUX MpoOJieMm;
OpPUEHTAIIMEd HAa NPUMEHEHHWE MAaTEMaTUUYECKHWX 3HAHUM ISl pElIeHUs 3ajad B
00JIacTH  OKpYXarolleil cpenpl, IUIAaHUPOBAHUSA TMOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbl.

I{leHHOCTH HAYYHOTO MO3HAHUA:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW Hayku Kak cdepbl UYeTOBEUYECKON ACeATEIBHOCTH, JTAroB &
pa3BUTHUS M 3HAYUMOCTH IS PAa3BUTHUS LMBWIM3ALMH; OBJIAACHUEM SI3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIATh MPOEKTHYID U MCCIEAOBATENBCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOTO MpeameTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANbHbIMU PeSYIAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvhvie = no3snasamenvuvle  Oeticmsusi,  0becneuu8aOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 o00yuarwuxcsi (oceoeHue
Memo008  NO3HAHUS — OKpYdcarwe2o  Mupa,  HNpUMEHeHUe  JI02UYECKUX,
UCCe008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble Jornveckue AeucTBUS:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOIICHUN MEXIy MOHATUSIMU; (POPMYIUPOBATH
ONpENCIICHUs]  TMOHSITUN; yCTaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(UKaAIMi, OCHOBAaHUS JUIsl OOOOIIEHUS W CpPaBHEHHUS, KPUTECPUHU
MIPOBOJIMMOTO aHAIIN3A;

e BOCIpPUHHMMATh, (QOPMYIUpPOBATH M  MPEOOPA3OBHIBATH  CYXKICHUS:
yTBEpJAUTEIbHbIE W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbICE U OOIIUE;
YCJIOBHBIE;

e BBISBIISIT  MaTeéMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTuBopeurss B (akTax, JaHHBIX, HAOJIOJCHUSAX W yTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil  BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JleNlaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

* TPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MaTeMaTU4eCKHUX
YTBEPXKJICHUN (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOJIUTH TIPUMEPHl W KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATh CcHoco0 perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BBHIOMpaTh Haubonee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSATENILHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUA:

* HCHOJIb30BaTh BOMPOCHI KAK HCCIIEJOBATEIbCKUNA MHCTPYMEHT NMO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMUpOBaTh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

* TIPOBOJUTH CaMOCTOSATEIBHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIEJOBAHUE 10 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
0o0BbEKTa, SBJICHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMHU, SIBJICHUSIMU, TPOIECCAMU;

e  CaMOCTOATENIBHO (HOPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI 10 PE3yjIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
IPENOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unpopmanmeii:

e BBIBJIATH JePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEILICHHUs 3a]1auu;

e BbIOMpaTh HWHPOPMANMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTaBICHUS;

e CTPYKTYpPHUPOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B pa3iuYHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATh HaAEKHOCTD uH(pOpMaIH 1o CaMOCTOSITEIIbHO
c(hOopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie KOMMYHUKamue@Hvle Oelcmeus, 00ecneuusarom

cPopMUpoOBaAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenue:



BOCIpUHUMATh U  (OPMYJIHUPOBAaTh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, IaBaThb MOSICHEHHS IO
XOJly peleHus 3a1a4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEH, HAIIEJICHHBIE HA MIOUCK
pElIEHNs; COMOCTABIATH CBOM CYXKICHHS C CYXACHUSMH JPYyTrUX
YYAaCTHUKOB JHanora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3MIIMH; B
KOPPEKTHOU popme GpopMyTHpOoBaTh pa3HOIIACHs, CBOU BO3PAXKECHHUS;
IPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHu4ectBo:

3)

NOHMMAaTh W  WCIOJNB30BaTh  MPEUMYINECTBA  KOMAaHIHOW W
WH/IMBUIyJIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMATH 1IeJTh
COBMECTHOH JESATENbHOCTH, IJIAaHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacTipeAensaTh BUIABI paboT, TOTOBApUBATHCS, 00CYKIATh MIPOIECC
U pe3yJbTat paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC WITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHSI C JPYTUMH UIEHAMHU KOMAaH/IbI;
OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIMI MPOMYKT TO KPUTEPHSIM,
c(hOopMyITUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmaus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITH IJIaH, AITOPUTM PELICHUS 3a]1a4H, BBIOMpaTh CIIOCO0 peleHus
C YUYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOM
uHpopManmu.

CaMOKOHTPOJIb:

BJIQJIETh HAaBBIKAMHM II03HABATEJIbHOW pediiekcuu Kak  OCO3HaHUS
COBEPIIAEMBIX JECHCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIIQJIETh CHOCOOAMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI —Ipoliecca U
pe3yibTaTa peeHns MaTeMaTUYECKOM 3a]1a4H;

MPEABUNIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPU PEIICHUU
3a7ja4yd, BHOCUTHb KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHLCTB, JAHHBIX, HANJCHHBIX OITMOOK, BBISBJICHHBIX TPYAHOCTEH;



e OLEHUBaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIDKEHMS WIM HENOCTHXKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KIIACC

OnepupoBarh NOHATUSMU: TOUKA, NIPsIMAasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CJIEACTBUS HU3 HUX NIPHU PELICHUU
r€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: MMAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD IPSIMBIX
Y IIJIOCKOCTEHN.

KnaccupuuupoBaTe B3aUMHOE PpAaCIOJIOKEHHUE TNPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: JABYTPAaHHBIM YroJl, TpaHW JBYI'PAHHOIO YIJa,
pedpo NBYrpaHHOTO YIJa; JUHEMHBINA Yrojl ABYTPaHHOIO yrja; TpajycHas Mepa
JBYTPAHHOI'O YIJIa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIbIN
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAHHUKA, MPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIBl MHOTOIPAaHHHUKOB (NMHpaMuJa; NpHU3Ma,
IOpSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
kjaccudukanuy  (BBINYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKU; MPaBUIIbHbBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeICIUIEebl).

OnepupoBath MOHATHUAMMU: CEKYILAsl NIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/I0B.

Crpouth ceueHUs] MHOTOIPAaHHUKOB METOAOM  CJIEJOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUIYp: BUL
CBEpXY, COOKY, CHHU3Y.

Pematp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH MO o0pa3nam WiH
QITOpUTMaM, MPUMEHSS W3BECTHHIE AHAJIUTUYECKHE METOAbl NpPHU pEIICHUU
CTaHAAPTHBIX MaTeMaTHYECKUX 3aJa4 Ha BBIYUCIECHUE PACCTOSIHUN MEXIy IBYMS
TOYKaMH, OT TOYKA JO NpSIMOM, OT TOYKM [JO IJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPIMBIMHU.

Pematp 3a1aun Ha HAXOKJECHUE T€OMETPUUYECKUX BEIMUYUH 0 o0pa3Lam Win
QITOpUTMaM, IPUMEHSS HW3BECTHHIC AHAJUTUYECKHE METOAbl NpPHU pEIICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXJIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMHU, IBYT'PAHHBIX YIJIOB.



Boruncnsate 00bEMBI M MJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpHU3Ma,
nupaMpja) ¢ [pUMEHEeHHuEM (OpMys; BBIYMCIATE COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBHI.

W3Bnekatrb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTAaBICHHYIO Ha YepTexkax U
PUCYHKAaX.

[IpumensTb TeomeTpuyeckue (aKTbl ISl PELICHUS CTEPEOMETPUUYECKUX
3a7a4, PEANOJIaraloluX HECKOIBKO 1IaroB PELIECHUs, €CJIU YCIOBUSA IPUMEHEHUS
3aJlaHbl B IBHOHM (hopMe.

[IpumeHaTs OpocTEHIINE IPOrPAMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBoaNTh NpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE U
YKU3HHU, pACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MONYyYEHHBIE 3HAHWA HaA IPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallud U IPUMEHATb U3YYEHHBIE IIOHATHSA B IIPOLECCE IIOUCKA PELICHUs
MaTeMaTH4ecku CGHOPMYIUPOBAHHONW TMPOOJIEMBI, MOJAEIUPOBATH peajbHbIC
CUTyallud Ha A3bIKE T[E€OMETPUM, UCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeOpeM, anmnapaTa aareOpsbl; pelaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIC C HAXOKICHUEM T€OMETPUUYECKUX BEJIMYHUH.

11 KJIACC

OnepupoBaTh MNOHATUSAMU: LUJIUHAPUYECKAs MOBEPXHOCTh, 0Opa3yromue
WINHAPUYECKON  MOBEPXHOCTH;  IWIMHAP;  KOHUYECKAass  MOBEPXHOCTH,
oOpa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI OTYyUEHUS TEJl BpaIlleHUsI.

KnaccudummpoBats B3auMHOE pacroiokeHne chepbl U MIOCKOCTH.

OnepupoBath MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CerMeHTa; IIapOBOMl CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CIIOS;
1apOBOM CEKTOP.

Boruncnate  00bEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpalEHUS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUAMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy ¥
OMHCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbIYHCHsATE COOTHOLIEHUST MEX]y IUIOIAIIMU MOBEPXHOCTEH M 00BEMaMU
M0I00HBIX TEJI.



N3o0paxkarh u3ydyaemble QUTYphl OT PYKH W C TNPUMEHEHHEM THPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: BuxI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHHS.

W3Bnekarh, WHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HMHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHIATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHST BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, OOBACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIOT.

[IprMeHATh MpaBUIIO MapajuiesienUuneaa.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJI MEXIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxogute cymmy BEKTOPOB M NMPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJSPHOE TMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPIHUHAT.

[IpumensaTy reoMerpudeckue QakTbl ISl PEHICHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIaraloIuX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHNUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpuYecKue 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlare 3amaum Ha J0Ka3aTeNbCTBO MATEMATHUYECKUX OTHOLICHUN W
HAXO0XJEHUE F€OMETPUUYECKHUX BEJIMYUH [0 00pa3liamM WiIu alropurMam, IpuMeHss
M3BECTHBIE METO/IbI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMAaTHYECKHUX 3a1a4.

[IpumeHsaTs OpoCTEHIIME MPOTPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTh NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPUPOJAE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEAbHBIC
CATyallud W TMPUMEHATb W3YUYEHHBIE IIOHATUS B IMPOLECCE IOWCKA PEUICHUSA
MaTeMaTU4YeCKu CQOpPMYIHPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallUd Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJIEIH C
UCII0JIb30BAaHUEM T'€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara anreOpsl; peraTh
IIPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos Di1eKTPOHHBIE
Ne HauMeHoBaHue pa3iesioB u Kontpoabhbie | TpakTaueckie (uu¢posbIe)
n/m| TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThl
pecypchl
bubmuoreka [JOK
1 B 10
BEAISHHE B CTEPCOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMble U TIOCKOCTH B
) IIPOCTPAHCTBE. 12 ) bubnuoreka [IOK
[TapaienbHOCTH NPSIMBIX U https://m.edsoo.ru/1¢209e37
IJIOCKOCTEMN
3 [IeprieH UKy IAPHOCTD 12 bubnuoreka [IOK
MPSIMBIX U TIOCKOCTEMN https://m.edsoo.ru/1¢209e37
4 Vsl Mexay NpsSIMbIMU U 10 1 bubnuorexa [JOK
IJIOCKOCTAMU https://m.edsoo.ru/1¢209e37
5 MHororpaHHuKu 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
N bu6mmoreka [JOK
6 OOBEMBI MHOTOrPaHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpeHueE: ceyeHus, 4 1 bubnuoreka [IOK
pacCcTOSAHUA U YIIIbL https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

[10 ITIPOIT'PAMME



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

YACOB I10 ITPOTPAMME

KoanuecTBO 4acoB D1eKTPOHHbIE
HanMeHoBaHHne
Ne (uudpossbie)
pa3aesoB U TeM Kountpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NMPorpamMmbl padoTsbI padoThI
pecypcbl
but6mmoreka [JOK
I Texa ppatienus 12 https://m.edsoo.ru/1¢209e37
bu6nunoreka [IOK
. 1

2 ObLEmb Ten > https://m.edsoo.ru/1¢209e37
Bekto

3 KooT EEI;;H B 10 1 bubmmorexa LIOK

P https://m.edsoo.ru/1¢209e37
MIPOCTPAHCTBE
[ToBTOpEHUE,

4 00001IcHHE, 7 | bubmmorexa [JOK
cHUCTeMaTHu3aIusl https://m.edsoo.ru/1¢209e37
3HAHUU

OBIIEE KOJIMYECTBO
i 34 3 0



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




INHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbBIE
Ne ara uudgposbie
Tema ypoka Kontpoasubie | IlpakTtuuyeckue A bp
n/n Bceero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThl
pecypchl
OCHOBHBIE TIOHSTHS
CTEPEOMETPHUU: TOUKA, IpsiMas,
MJI0CKOCTb, MMPOCTPAHCTBO.
[IpaBuna n3obpaxxeHus Ha ) bub6muoreka [IOK
PUCYHKaX: U300pakeHUs https://m.edsoo.ru/aecc77cd
IJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecekaromuecs
OCKOC epeceKarommec 1 buomorexa LIOK
MJIOCKOCTH, TI KarOIIHeCs
- T1ep https://m.edsoo.ru/2d8a9¢99
npsiMast ¥ TIIOCKOCTh
[TonsTus: nepecekaromuecs
0CKOC epeceKaroIuec 1 bubmmorexa LIOK
1 TH, TT ecs
- 11ep https://m.edsoo.ru/db685¢73
npsiMasi ¥ TI0CKOCTh
3HaKOMCTBO C
MHOTOI'PAaHHUKAMHU,
bubnuoreka [JOK
n300pakeHre MHOTOTPAaHHUKOB 1
https://m.edsoo.ru/a63959%ed
Ha PUCYHKaX, Ha
MPOCKITMOHHBIX YePTEkKAX
HavanbHbie cBenieHus 0 Kyoe u ) bubnmnoreka [JOK

UpamMuzie, UX pa3BEPTKU U

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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monein. CeueHus
MHOTOTPaHHHKOB

HavanbHbie cBeieHus 0 KyOe u
MApaMUJIE, UX Pa3BEPTKU U

bubmuoreka [JOK

6 mozemn. CedeHust https://m.edsoo.ru/3d8ffd32
MHOTOI'PAaHHHUKOB
[TonsaTHe 06 akcMOMaTHYECKOM

. MOCTPOEHUU CTEPEOMETPHUU: bubnmoreka [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccSc4fe
CJEICTBUS U3 HUX
[TonsaTre 06 akcMoOMaTHYECKOM

2 MOCTPOEHUHU CTEPEOMETPHUU: bubnmnoreka [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239¢c8cb4
CJE/ICTBUS U3 HUX
[TonsTre 06 akcMoMaTHYECKOM

9 MOCTPOEHUHU CTEPEOMETPHUU: bubnmnoreka [JOK
aKCHOMBI CTEPEOMETPUH U https://m.eds00.1u/65c6b106
CJICICTBHS U3 HUX
[TonsTHE 00 AKCHOMATUYECKOM

10 MOCTPOEHUHU CTEPEOMETPHUU: bubnmoreka [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJICICTBHS U3 HUX
BzaumHoe pacrionoxenue
NPSIMBIX B POCTPAHCTBE:

11 ngeCCKaIOHIII/IeCI;, bubmmorexa LHOK

https://m.edsoo.ru/1a2520f6

rapajuiesbHbIE U
CKpELIUBAOIINECS MPSIMbIE

12 [TapamienbHOCT IPSIMBIX U bubnnorexa [JOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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IJIOCKOCTEN B IPOCTPAHCTBE:!
napaJuleJIbHBIC MIPSIMBIC B
IIPOCTPAHCTBE; NapAJUIEIbHOCTD
TPEX MPSAMBIX

https://m.eds00.1ru/93ad36b3

[TapamienbHOCTE NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

13 [TapannenbHOCTH NPSIMOK U https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH

14 VYTI1Bl ¢ COHanpaBIIeHHBIMU bubnmoreka [JOK
CTOpOHAMU https://m.edso00.ru/9f4071b9

15 VYron Mexay npsiMbIMU B bubnmnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 Yron Mexay npsiMbIMU B bubnmnoreka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0

17 [TapainenbHOCTh MIIOCKOCTEM: bubnuorexa [JOK
rapajuielibHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255

13 CBoiicTBa mapayieIbHBIX bubnmoreka [JOK
IJIOCKOCTEN https://m.edsoo.ru/e504d656
IIpocreiimue

19 IPOCTPaHCTBEHHBIE (PUTYPHI HA bu6mmoreka [IOK
MJIOCKOCTH: TETpasdp, KyO, https://m.edsoo.ru/4a28dc02
napasuiesenumnes

. bubnmoreka [JOK
20 Hoctpoetne ceueriit httns://m.edsoc%.lru/ 1d434d0f
. bubmmoreka [JOK
21 Hoctpoerie ceuermit https://m.edsogru/ec%feSd
” KonTponbhas pabota no teme bubnmoreka [JOK

"[IpsiMbIe M IIIOCKOCTH B

https://m.edsoo.ru/9a0a9%e56
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https://m.edsoo.ru/fe733862
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npoctpanctse. [lapamnensHocTh
MPSIMBIX U TJIOCKOCTEM"

[IepnieH UKy IAPHOCTD NPSMOUN
U TUIOCKOCTH:

bubmuoreka [JOK

23
TMIEPICHANKYJISIPHBIE TIPSAMBIE B https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
[IpsimMble napajieabHble U

24 MEPIICHINKYISIPHBIE K bubmorexa LIOK

PHCHMKY AP https://m.edsoo.ru/0ac11c95
IUIOCKOCTH
[IpsimMble napajieabHble U
25 MEPIICHINKYISIPHBIE K bubmiorexa LIOK
PHCHAMKY AP https://m.edsoo.ru/ba545966
IUIOCKOCTH

2% [Ipu3Hak nepneHauKyISpHOCTH bubnunoreka [IOK
IIPSIMOM U TNIOCKOCTHU https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHaANKYISIPHOCTH bubnuorexa [JOK
MPSIMON U TNIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o mpsimoii bubnmoreka [JOK
MEPIECHIUKYJISIPHOMN TIOCKOCTH https://m.edso00.1u/635¢5087

29 Teopema o npssmoit bubmuoreka [IOK
MEPIICHIUKYJISIPHOM TIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsamoi bubmmoreka [IOK
MEPIIECHIUKYJISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHauKyAsIp ¥ HAKIIOHHBIE!

31 paccTostHue OT TOUKHU 10 bubmuorexa [JOK
IUIOCKOCTH, paCCTOSIHUE OT https://m.edsoo.ru/33¢477d3
IPSIMOM 10 TUIOCKOCTH

1 [TeprieHquKysIp ¥ HAKIOHHBIE: bubnmoreka [JOK

PaCCTOAHUEC OT TOYKH OO

https://m.edsoo.ru/66fefadd
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IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

[IeprieHquKysp ¥ HAKIIOHHBIE!

PACCTOSAHNE OT TOYKHU OO

bubmuoreka [JOK

33 IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5b7b8e3
MPSIMOM JI0 TIJIOCKOCTH
[lepnieniuKyIsIp U HAKIIOHHBIE:

34 paccTosiHue OT TOYKHU JI0 bubnmoreka [JOK
TUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
MPSIMOM JI0 TIJIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: Yol bubnmnoreka [JOK
MEK]ly IPSIMOU U TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJ, JTUHEHHBII bubnunoreka [IOK
YIroJI IBYyIpaHHOI'0 yIia https://m.edsoo.ru/5fa0b3ce

37 JByrpaHHbI{ yroJi, TMHEHHbIN bubnuorexa [JOK
yroJj AByIrpaHHOIO yrijia https://m.edsoo.ru/c7¢777ed
[leprieHAMKyYIPHOCTH

13 IUIOCKOCTEH: MpU3HaK bubnunorexa [JOK
MEPIEHAUKYIISIPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[IepnieHAUKyIAPHOCTH

19 IJIOCKOCTEH: MpU3HaK bubnnorexa [JOK
MEPIEHAUKYIISIPHOCTH IBYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[IeprieH UKy IIPHOCTH

40 IJIOCKOCTEH: MpU3HaK bubmmoreka [IOK

NEePIEHANKYISIPHOCTH ABYX
IUIOCKOCTEHN

https://m.edsoo.ru/ba75dc57



https://m.edsoo.ru/a5b7b8e3
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https://m.edsoo.ru/6b61b2b4
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Teopema o TpEx

bubmuoreka [JOK

41
MIEPHEHTUKYIIAPAX https://m.edsoo.ru/e4972cdc

4 Teopema o Tpéx bu6muoreka [IOK
NEPIECHIUKYIIIpax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubnuoreka [IOK
MEPHEHIUKYISAPAX https://m.eds00.1ru/91246736
KonTponsHas pabora no temam

44 "IlepnieHAUKYISIPHOCTD MPSAMBIX bubnmnorexka [HOK
U Tiockocte" u "Yriabl MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSAMU"

[lonsiTHe MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
45 MHOTOI'PAHHHKA, BBIMYKJIbIE U bubmmorexa [OK
P ’ Y https://m.edsoo.ru/2d24e873
HEBBIIYKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOIOTPaHHUKA
[Ipu3ma: n-yronpHas npu3ma;
TPaHU U OCHOBAHUS MPU3MBIL;
46 IpsiMasi 1 HaKJIOHHAs [IPU3MBI; bubmmorexa [TOK
P P ’ https://m.edsoo.ru/b4ad63ad
OOKOBast ¥ OJHASL TOBEPXHOCTh
MIPU3MBI
[Tapamnenenurnen,

47 IIPSIMOYTOJIBHBIN bubnumoreka [IOK
MapAJUIENIENUNIES U €T0 https://m.edsoo.ru/8a7be683
CBOMCTBA
[Iupamua: n-yrospHas

43 nupamujia, rpaHd U1 OCHOBAHUE bubnuoreka [IOK

MMUupamMubl; OOKOBas M IIOIHAS
MMOBCPXHOCTH MUPAMUIBI;

https://m.edsoo.ru/tblcd0as
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MpaBUJIbHASA U yCEUEHHAs
UpaMua

[IpaBuIbHBIE MHOTOTPAHHUKHU:
MOHATHE IIPABUIIBHOTO
MHOTI'OTPaHHUKA; IPaBUJIbHAS

bu6mmoreka [IOK

49 pu3Ma U IpaBuJIbHAS
P P https://m.eds00.1ru/074c8865
nupaMua; IpaBuibHas
TpeyroyibHasi NTUpamMuaa u
MPaBUIBHBIA TETPadap; KyO
[IpencraBienue o mpaBUIbHBIX
50 MHOTOTPaHHUKAX: OKTad/I bubmorera [TOK
P ' P: https://m.edso0.ru/a0fddSbf
JOACKAdIP U UKOCAP.
CumMeTpHs B IPOCTPAHCTBE:
CHUMMETPUSL OTHOCUTEIBHO
TOYKH, MPSIMOH, TIIIOCKOCTH.
51 DJIEeMEHThl CHMMETPHH B bubmorexa [TOK
P https://m.edsoo.ru/b9e777d9
nupamuaax,
napajuienenumneaax,
MpaBUIIbHBIX MHOTOTPaHHUKAX
Brruncnenue 3ieMeHTOB
52 MHOTOT'PaHHHUKOB: PEOpa bubmorexa HOK
p - Pebpa, https://m.edsoo.ru/6cdbecef
JIMAroHald, yTJbl
ITimomane OOKOBOI
MMOBEPXHOCTHU U MOJHOM
53 IIOBEPXHOCTH NPAMOM MPU3MBI, bubmmoreka [IOK
IJIOLIAb OCHOBAHUH, TEOpEMaA https://m.edsoo.ru/37d84157
0 OOKOBOI TOBEPXHOCTHU
IIPSIMOM IIPU3MBI
54 [Tnomans 60xoBOM bubmmoreka [JOK



https://m.edsoo.ru/074c8865
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TMOBEPXHOCTH U TTIOBEPXHOCTHU
MPaBUJIBHON MHPaAMUJIBL,
TeopeMa O TUIoaau OOKOBOM
MOBEPXHOCTH yCEUEHHOU
TIAPAMH/IBI

https://m.edso00.1u/5603e¢30b

KontponbHas paboTa mo Teme

bubmuoreka [JOK

55
"MHororpaHHuku" https://m.edsoo.ru/a95t5¢04
N bubnmoreka [JOK
56 | Momsrue 06 obbeme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
37 OOBEM mupamu et https://m.eds00.ru/235171b3
N bubmuoreka [JOK
58 | OOveM mpammyei https://m_edsoo.ru/f47dfefd
N bubnmorexa [JOK
39 OOBEM mHpamH ! https://m.edsoo.1u/79¢10312
N bubmmoreka [JOK
60 OOBEM mHpamiE! https://m.edsoo.ru/2faadc3f
n bubmuorexa [JOK
01 OObEM mpH3Me! https://m.eds00.ru/79853608
N bu6nmoreka [IOK
62 OOnEM mpH3Me! https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OOBEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KonrtponsHas pabora o Teme bubnuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHnue, 06061IeHNE
N bu6nuoreka [JOK
65 CUCTEeMAaTH3aIHsI 3HAHHH.

[Toctpoenue ceuenuii B

https://m.edsoo.ru/098bedad
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MHOTI'OI'paHHUKE

[ToBTOopenue, 06o0IIEHNE
cUCTEeMaTU3alus 3HaHUMU.
Brruucnenue pacctossHuMN:

66 MEX BYMs TOYKaMH, OT 1 bubmmorexa [IOK
Ay By . ’ https://m.edsoo.ru/f7792ba9
TOYKH J0 MPSMOM, OT TOYKH JI0
MJIOCKOCTH, MEXKITY
CKPEITUBAIOIIMMHUCS TTPIMBIMHU
bu6mmoreka [IOK
67 n 5 1
TOTOBAT KORTPOTILHAA pabOTa https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CHCTEMAaTH3aLMs 3HAHUIA.
BrIuncieHue yriioB: Mex,
68 CKpEIINBA0 ZIMI/IC;I I }Il\i[IiMI/I 1 bubmorera [TOK
peti mu P ’ https://m.edso0.ru/56765e8b
MEXIy MPSIMOM U TUIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YTJIOB
MEXIY TIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Konrpoasbnsie | IlpakTuyeckue Hata unpposrie
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl

Cdepa u map: nieHTp,

| paauyc, Iuamerp; 1 bubnuorexa [JOK
IUIOIIAb IIOBEPXHOCTH https://m.edsoo0.ru/0341bc2b
cdepsl
BzaumHoe pacrnionoxxeHue

) chepsl U IITOCKOCTH; 1 bubnuorexa [JOK
KacaTeJlbHasl INIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; muomanb cheps
N3obpaxenue chepsl,

3 iapa Ha IJI0CKOCTH 1 bubmorexa [OK

P ’ https://m.edsoo.ru/bc 15712

CeueHnus mapa
Hunuaapuaeckas
MIOBEPXHOCTb,
obpazyromue

4 I/IJP;I/IZ HYECKOM 1 bubmorexa TIOK
i AP https://m.eds00.ru/6054b8c1
MOBEPXHOCTH, OCh
LWIMHAPUYECKON
MOBEPXHOCTHU
Hunuuap: ocHOBaHUS U

5 0OOKOBas MOBEPXHOCTb, 1 bu6muoreka [IOK

o0pa3yromias u och;
[UIoIa b OOKOBOM U

https://m.edsoo.ru/188f6216
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ITOJTHOW ITOBEPXHOCTH

N3obpakenne nuimMHapa
Ha IJTOCKOCTH. Pa3BépTka
nuuHApa. CeueHus

6 IUIUHAPA (TTIOCKOCTHIO, buGnnorexa LIOK
. https://m.edsoo.ru/016e25¢b
napajuieIbHOM UTn
NEPIIECHIUKYISIPHONU OCH
ATUHIPA)
Konnueckas noOBEpXHOCTB,
00pa3yroIme KOHMIEeCKOM
7 MOBEPXHOCTH, OCh U Bubnmorexa [IOK
. https://m.edso0.ru/c94ba09b
BEpILMHA KOHUYECKOU
MOBEPXHOCTHU
Konyc: ocHoBanue u

g BEpILIMHA, 00pa3yroas u bubnuorexa [JOK
0Cb; IJI01[ab OOKOBOH U https://m.eds00.1ru/897dd3b2
MOJIHOM NTOBEPXHOCTHU
VY ceuéHHBbII KOHYC:

9 o0pa3yroiue 1 BBICOTA, bubnuorexa [JOK
OCHOBaHUS U OOKOBast https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenune koHyca Ha
mockocTh. Pa3BépTka
KoHyca. CeueHHs KOHyca

10 (TIIOCKOCTHIO, bu6muoreka [{JOK
napajuieJIbHON https://m.edsoo.ru/Obdelbe8

OCHOBAHHUIO, U
IJIOCKOCTBIO, IIPOXOIAIIEH
yepe3 BEpLINHY)
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KomOunamms ten

bubnuorexa [JOK

11
BpalleHui 1 https://m.edsoo.ru/3cef10e5
MHOTOT'PaHHHKOB
MHororpasHuk,

OIHMCaHHBIN OKOJIO CephI;
12 ctepa, BIMCaHHAS B bubmorexa [IOK
pa; hitps:/m.eds00.r/0b136158
MHOTOT'PAHHHK WJIH B TEJIO
BpaIeHus
Ilousitre 06 00BEME.
13 OCHOBHEBIE CBOMCTBA buGmorexa LIOK
. https://m.edsoo.ru/26a03fb7
00BEMOB Tel
n bubnmoreka [JOK
14 06
DEM IWHITHHIPE, KOHyCa https://m.eds0o.ru/5513d87b

15 O6béM 1mapa u mIomaIb bubnmoreka [JOK
chepnl https://m.edsoo.ru/d189bde2
ITomoOHbIE Tena B
MIPOCTPAHCTBE.

16 COOTHOIICHUS MEXKTY bubnmoreka [JOK
MIIOMIAIIMU https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMH
IMOJOOHBIX TEN
Konrponbnas padora 1o

17 TGM:I\I/: "Tena Bp ammeHns" u buGmorexa LOK

pait https://m.edsoo.ru/4a33a8ab
"O0beMbI TET"

13 BexTop Ha miockoctu U B bu6muoreka [IOK
TIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Cl10’)KeHHE ¥ BBIYUTAHUE bubnmoreka [JOK

BEKTOPOB

https://m.edsoo.ru/23{4f089



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

YMHOXKEHUE BEKTOpa Ha

bubmuorexa [JOK

20
05 () https://m.edsoo.ru/dee379¢eb
PasznosxeHune BexTopa 1o

21 TPEM HEKOMITJIAHAPHBIM bubnmoreka [JOK
BekTopam. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajuienaenunena
Pemenue 3amau,

2 CBSI3aHHBIX C bubmuorexa [{OK
IIPUMEHEHUEM MPABUII https://m.edsoo.ru/5a827900
JIEUCTBUN C BEKTOPAMH
KoopanHatHo-BEKTOPHBIN

23 MCT(I)) npu CHIeHI/II/Ip bubmorexa [TOK

ATPHD https://m.edsoo.ru/d3al fe30
reOMEeTPUUECKUX 3a7a4
IIpssMmoyronbHas cucrema
KOOpPJIMHAT B

24 IIPOCTPAHCTBE. Bubmuoreka [IOK
Koopaunats! BekTopa. https://m.edsoo.ru/48db7058
[Ipocreiimune 3amauu B
KOOpJIMHATAX
Yron Mexay BEKTOpaMH.

25 Ckans HOG}II'I 01/13135 eHue bubmmorexa LIOK

p p A https://m.edsoo.ru/725effc4
BEKTOPOB

2% Bolunicnenue yrioB Mexy bubmuoreka [IOK
HIPSAMBIMU U TUIOCKOCTSAMU https://m.edsoo.ru/8efbe78e
KonTponbHas pabora no

7 TeMe "BekTophl 1 bubnmnoreka [JOK

KOOpJAUHATHI B
npocTpaHcTe"

https://m.edsoo.ru/77¢22fc5



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

[ToBTOpeHME, 0600MIIEHNE

W cUCTEMAaTH3allis 3HAHUI.

bu6mmorexa [IOK
28 O 1
CHOBHBIC (HrypbL, https://m.edsoo.ru/1780basd
(hakThI, TEOpPEMBI Kypca
TUTAHUMETPHUH
[ToBTOpEeHME, 0000MIIEHNE
U CUCTEMATHU3AIHS 3HAHUA.
29 OcHoBHbIE GUTYPBI 1 bubmorexa [OK
M https://m.eds00.ru/078cd 184
(hakThI, TEOpPEMBI Kypca
TUTAHUMETPUHN
[ToBTOpEeHME, 0000IIEHNE
30 1 CUCTeMaTH3aIus 3HaHUH. 1 bubnuorexa [JOK
3ajauu IaHUMETPUH U https://m.edsoo.ru/7491efe0
METO/bl UX PELICHUS
[ToBTOpEeHME, 0000IIEHNE
31 1 CUCTeMaTHU3aIus 3HaHUH. 1 bubnuorexa [JOK
3ajauu IIaHUMETPUH U https://m.edsoo.ru/4dffda97
METO/Ibl UX pEUICHUs
[ToBTOpEeHME, 0600IIEHNE
M CUCTEMATHU3AIHS 3HAHUMN.
32 OcHoOBHBIE QUTYPBI 1 Bubmmorexa [IOK
M https://m.edsoo.ru/74b2ad91
(hakThI, TEOPEMBI Kypca
CTEpPEOMETPUU
1 Hrorosas KOHTpOJIBHASA 1 bubnuorexa [JOK
pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 0600IIEHNE 1 bubmnorexa [JOK
W CUCTEMAaTH3allis 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO 34



https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YACOB I1O ITPOT'PAMME







MPOBEPSEMBIE TPEEOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

10 KJIIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMU: TOUKA, MPSAMasi, TNIOCKOCTh
75 [TpuMeHsITh aKCMOMBI CTEPEOMETPUH U CIEACTBHS M3 HUX IMPH PEIICHUH
' reOMETPUUECKUX 3a1a4
73 OnepupoBaTh TOHATHUSAMH: TMAPaUICIBHOCTh W TEPIECHIUKYISPHOCTD
' MPSIMBIX U TIOCKOCTEH
74 KnaccudunupoBaTe B3auMHOE PacMONOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBath MOHATUSMH: JBYTPAHHBIN YToJI, TPaHH JBYTPAHHOTO yTJa,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YoM IBYTPAHHOTO YIJIa, FpaaycHas
Mepa JIByTPaHHOTO yTiia
p OmnepupoBarh MOHATUSMHU: MHOTOTPAaHHMK, BBIMYKJIBIA W HEBBITYKIIBINA
' MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAaHHUKA, TPABUIIbHBI MHOTOTPAaHHUK
e Pacrio3HaBaTh OCHOBHBIE BHBl MHOTOTPAHHUKOB (THpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN MapajuieNenumne, Kyo)
KnaccudummpoBarh ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIA
. kiaccupukauuyu  (BBIMYKJIBIE U HEBBINYKJIble  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKHM, TPSIMbIE ¥  HAKJIOHHBIE TPU3MBI,
napasuieNenune /ibl)
79 OnepupoBatb MOHSITUSIMHU: CeKyImas IUIOCKOCTb, ceueHue
' MHOTOT'PaHHHKOB
710 OOBSCHATD  NMPUHLMIIBI  TIOCTPOCHUS  CEYEHHWH  MHOTOTPAaHHHMKOB,
' UCIIOJIB3YSl METO/I CIIEIOB
711 CtpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH

(BBIHOCHBIE) TUIOCKHE YEePTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (puryp:




BH/JI CBEPXY, COOKY, CHU3Y

7.12

PemraTe 3aaa4i Ha HAXOXKIACHUC T'COMETPUICCKUX BCIWYHH I10 o6pa311aM
WK aJIrOpUTMaM, IMPUMCHSASA HU3BCCTHBLIC aHAJIUTHUYCCKUC MCETOJAbI IIpH
pe€IICHUK CTAaHJAPTHBIX MATEMATUUCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOSIHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOUYKHU JO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCKAY CKPCIIUBAOIMUMHUCS IMTPAMBIMHA

7.13

PemraTe 3aa4i Ha HAXOXKIACHUC T'COMETPUICCKUX BCIWYHH I10 06pa3uaM
W aJIrOpuTMaM, IPUMCHSASA HU3BCCTHLIC aHAJIUTUYCCKUC MCETOJAbI IIpH
pPEIICHUN CTAHAAPTHBIX MATCMAaTHUYCCKUX 3aad Ha BBIYHUCICHHUC YIJIOB
MCKAY CKPCIIHUBAIOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOfI 1 TIIIOCKOCTBIO,

MEXKy INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

7.14

Bobruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEH MHOIOIPAaHHUKOB
(mpu3ma, nupamMua) ¢ IpUMEHEHUEM (OPMYJI, BHIYUCIATH COOTHOLICHUS
MEXKIY IJIOIIAIIMH ITOBEPXHOCTEH, o0BEMamMu 0J100HBIX

MHOT'OT'PpaHHUKOB

7.15

OHCpHpOBaTB MNOHATHUAMU: CUMMCTpPHUA B IIPOCTPAHCTBE, LCHTP, OChb U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEJCTaBICHHYI Ha

YepTekax U pUCYHKax

7.17

[TpumeHsTH TeOMeTpUYecKHe (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
3a/a4, MPEIIONIArallliuX HECKOJIbKO IIAroB pEIICHMs, €CIU YCIOBUA

MIPUMCHCHHUS 3aJIaHbI B SBHOU (hopMe

7.18

[IpuMeHATs mpocTEWIIE NPOrpaMMHBIE CPEACTBA M JIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

7.19

HpI/IBO,Z[I/ITB MMPpUMEPbI MATCMATUYCCKHX SaKOHOMCpHOCTCﬁ B IIPpHUPOJIC U

JKM3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

IIpuMeHATh NOJyYEHHBIE 3HAHUS Ha MIPAKTUKE: aHAJU3UPOBATh pealbHbIC
CUTyallUM W IPUMEHATh H3YYEHHBIC IIOHATHSA B IIPOLECCE IIOUCKA
peuieHus MaTE€MaTUYECKH chopMyIHPOBAHHON IpOo0JIEMBI,
MOZEIIMPOBATh PEAIbHBIC CUTYAllMU HA S3bIKE '€OMETPUHU, UCCIIEI0BAThH
ITIOCTPOEHHBIE MOJEIIA C HCIIOJIIB30BAHUEM T'€OMETPUYECKUX ITOHATUH H
TeopeM, ammnapara ajareopsbl, perarh NpakKTHUECKUe 33aau, CBA3aHHBIE C

HaXO0XKXIACHUCM I'€COMECTPUICCKUX BCJININH




11 KIIACC

Koz IIpoBepsiemble npegMeTHbIE Pe3y/IbTAThI OCBOCHHSI OCHOBHOI
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMBbl CpeHero o0mero o0pa3oBaHus
pe3yJabTarTa
6 I'eomerpus
OnepupoBaTh NOHATHAMMU: LIMIUMHIPUYECKasi HOBEPXHOCTh, 00pa3yrolye
61 WIMHAPUYECKOM TMOBEPXHOCTH, LMIMHIpP, KOHMYECKAs MOBEPXHOCTD,
. oOpasyomme KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
HOBEPXHOCTh
6.2 Pacno3naBats Tena BpaieHus (UIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPAILICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacroyioskeHue chepbl U IIOCKOCTH
OnepupoBaTh MOHATHSIMU: IIAPOBOW CErMEHT, OCHOBAHHE CEIMEHTAa,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP
6.6 Boruncnare 0o0bEMBI M IUIOLIAM  MOBEPXHOCTEH TeJ  BpAalleHUs,
. TE€OMETPUYECKUX TEJI C IPUMEHEHUEM (popmMyt
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIIMCAaHHBIA B cdepy
6.7 OTMCaHHBII OK0JIO cdepsl, chepa, BUCaHHAS B MHOTOTPAaHHUK HITH TEJIO
BpAIICHUS
63 BBMUCTATE  COOTHOUICHHST MEXAY IUIOIAISIMH TIOBEPXHOCTEH W
' 00BbEMaMu MMOAOOHBIX TeT
6.9 N3o6paxkaTh n3ydyaemble QUIypbl OT PYKH U C IPUMEHEHHUEM IMPOCTHIX
. YepTEKHBIX HHCTPYMEHTOB
BrImonHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKHW U3 PHCYHKOB IPOCTHIX
6.10 00BbEMHBIX (GUTyp: BUI CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHHsS Tel
BpAIICHHUS
W3BnekaTh, MHTEPIPETUPOBATh M NPeoOPa30BHIBATE HH(OPMAIHIO O
6.11 OPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (DUTYypax, MNPEACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh TEeOMeTpHUeCKUe (AKTHI ISl PELIICHUS CTEPEOMETPHUECKUX
6.12 3aj1a4, TPEINONIAraolIMX HECKOJBKO IIATOB PEIICHUs, €CIH yCIOBHS

IMPUMCHCHUS 3a1aHbI B SIBHOU (bopMe




6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimmomaaTe }IeﬁCTBHﬂ CJIOKCHHUA BEKTOPOB, BBIYUTAHHUA BEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICHSITB, KakKUMH CBOMCTBAMHM OHH

o0JagaroT

6.15

[IpuMeHATH MpaBUIIO NapAJLIENEIIUIIEAA [IPU CII0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: ACKApTOBbI KOOPJIMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa MEXIy BEKTOpaMH, CKalIpHOE IIPOU3BEIEHUE BEKTOPOB,

KOJUIMHCAPHLIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOIII/ITI) CYMMY BCKTOPOB H IIPOU3BCACHHUEC BCKTOpPA Ha YHMUCIO, YIolJl
MCXKAY BCKTOpaMH, CKAIIPHOC NPOU3BCACHHUEC, paCKIaAblBAaTh BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTI) IIJIOCKOCTb YPaBHCHHEM B IleKapTOBOI\/JI CUCTCMEC KOOpAHAT

6.19

Pemate mpocrelimne TreoMETpUYECKHE 3aJadyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAUHATHOTO METOa

6.20

Pemares 3amaun Ha IOKa3aTEIbLCTBO MATEMATHYECKMX OTHOIIEHUH U
HAXO0XJICHWE TEOMETPHUSCKHUX BEJIMYMH MO 0o0pa3laM WIH alTOPUTMaM,
OpPUMEHSSI  U3BECTHBIE  METOAbl MpPH  PEIIeHWH  CTaHIAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTB HpOCTCI‘/'II_HI/Ie MporpaMMHBIC CpCACTBA H OSJIICKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUN CTCPEOMECTPUICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITL MMPpUMEPbI MAaTEMATUYICCKUX 3aKOHOMCpHOCTCI>'I B IMpupoaec nu

KHU3HH, paCliO3HABATh IIPOSABJICHUE 3aKOHOB I'€COMETPUN B HCKYCCTBE

6.23

[IpumeHsTh MONy4YEHHBIE 3HAHWA Ha TMPAKTUKE: AaHAIU3UPOBATH
peanpHbIE CUTyallud W TPUMEHSATHh W3YUYEHHBIC TOHATHS B TMPOIECcce
MOMCKa pEIIEHUS MaTeMaTHUeCKu CQOPMYIUPOBAHHON TMPOOIEMBI,
MOJICJIUPOBATh pEabHbIC CUTYAIlMU HA SI3BIKE T€OMETPHUM, MCCIIEIOBATH
MOCTPOCHHBIE MOJIENIA C UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI U
TEOpeM, amnmnapara ajareOpsbl, pemaTh NPaKTHUYECKUE 3a1a4d, CBI3aHHBIC C

HaXO0XXACHUEM I'COMCTPUUCCKUX BCIIMYNH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUS CTepeoMeTpuu. Touka, HpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  TOCTPOEHUM  CTEPEOMETPUH:  aKCHOMBI

CTCPCOMETPHUU U CIICACTBUSA U3 HUX

7.2

B3aumHOe  pacnonokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€pECEKaroLInecs,
napajulefibHble U CKpeluBaromuecs npsmble. [lapamnenbHOCTh MNpSAMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajUIeNIbHBIE MpsIMblE B  NPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh NPSAMON M IUIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMU CTOPOHAMH, YIOJ MEXKIY MpSAMBIMM B  IIPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEHN: MapajulebHbIe MJIOCKOCTH, CBOWCTBA MapaljieIbHbIX
iockocteil. Ilpocreiiine npocTpaHCTBeHHbIE (UIyphl Ha IUIOCKOCTH: TETPa’Jp,

Ky0, mapasuiesnenumnes, HoCTPOeHNEe CeUeHU

7.3

[lepneHuKyIApHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHAMKYJISPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE NIAPAJIJICIIbHBIC U IEPIEHIUKYIISPHBIC K INIOCKOCTH, IIPU3HAK
NEPIEHAUKYISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O IPSIMON MEPIEHAUKYIIIPHON
IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIOJN MEXAY MNPAMOA H IUIOCKOCTBIO,
JBYI'PaHHBIA yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. llepneHnukynsap wu
HAKJIOHHBIC: PACCTOSAHME OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT MPsAMON M0
IUIOCKOCTH, MPOEKIMsI (PUrypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  IUIOCKocTe. Teopema o0  Tpéx

NEePIEHANKYIISIPAX

7.4

IloHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIIIYKIIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yroiabHas
npu3Ma, TPaHH W OCHOBAHMS TMPHU3MBI, MpsMasi U HAKJIOHHAs TPHU3MBI, OOKOBasl H
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapamienenumnen, NpsAMOyTroiabHbIA MapaleIeIUIIe]
U ero cporictea. Ilupamuaa: n-yroipHas nupamuia, TpaHd M1 OCHOBaHUE ITHPAMHU/IBI,
OOKOBas U IMOJIHAS MOBEPXHOCTb MHUPaMM[Ibl, NIPaBUIbHAS U yCEUEHHAs NMUpaMH[a.

D1eMEHTHI INpu3Mbl MW MHUPAMHIBL. HpaBI/IHBHBIG MHOI'OIrpaHHUKH: TIOHATUC




MIPaBWJIBHOTO MHOTOTpPaHHMKA, TpaBWIbHAs MNpU3Ma U MpaBWIbHAS NHPAMUAA,
npaBUiIbHAs TPEyroyibHAs MUpaMua U MPaBUIIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpPaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Ip, AOAEKa’ap M ukocadapyrue CeueHus

MMPU3MBbI 1 TUPAMHUIbI

7.5

CI/IMMCTpI/IH B IPOCTPAHCTBE: CHUMMCTPUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ,
IIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IMUpaMUax, napajiiCJaCinruncaax, nmpaBUJIbHbBIX

MHOTI'OI'paHHUKax

7.6

Bbruncienue 371€MEHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOM TMOBEPXHOCTH U TIOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOMIA]b
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsiMOH npu3Mbl. [1nommans 60koBoi
IIOBEPXHOCTH W IIOBEPXHOCTU IIPAaBUIBHOM NHMPAaMHIBI, TEOpeMa O IUIOMIAIH

yceuénHoil nupamupl. [lonstue 06 06béme. OObEM MUpaMu/Ibl, TPU3MBI

7.7

HOI[O6HI:>IC TCJIa B IIPOCTPAHCTBCE. CooTHomeHHs MCKAY IUIomaasIMu HOBGpXHOCTGfI,

00BEMaMH TO0OHBIX TEJI

11 KIIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COiep:KaAHUS

6

I'eomerpus

6.1

[{unuHpryueckast MOBEPXHOCTh, 00pa3yroie HUINHIPHIECKONH OBEPXHOCTH, OCh
WINHAPUYECKON MOBepXHOCTU. LIMAMHIpP: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

oOpa3yromiasi 1 0Ch, IJIONAb OOKOBOW U TIOJTHOW MOBEPXHOCTH

6.2

Konunueckas mnoBepXHOCTh, 00pa3yIole KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: ocCHOBaHHME W BeplinHa, oOpasyiouias U OCh,
wiomaab OOKOBOW M MOJHOM IMOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasylolue H

BbICOTA, OCHOBAHUA U OoxoBas ITOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AuameTp, Mioaab moBepxHocTu cdepnl. Banmuoe

pacnosoxeHnue cdepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IMIouaib

chepsr

6.4

N3o6paxeHue Ten BpalleHus Ha II0CcKocTH. Pa3BépTka nunuHapa 1 KoHyca

6.5

KoMmOuHanmu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHUK, OIHMCAHHBINA

okoJ10 cepsl, chepa, BimcaHHAs B MHOTOTPAHHHK, HITU TEJIO BPAIICHUS

6.6

[Tonsitue 060 00BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oOBEME
NpSAMOYTOJIBHOTO Tapajuienenunena u ciaenctsus u3 He€. OOBEM IHIMHIpA,

KoHyca. O0bEM 1mapa u miomaab chepsl




[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHUS  MEXKAY  IUIOMIAISIMU

6.7 MOBEPXHOCTEH, 00bEMAMHU TTOTOOHBIX TEI
6.8 Ceuenus nunuHApa (MapauieTbHO W TMEPIEHIUKYISPHO OCH), CEUCHUS KOHycCa
' (mapanienbHOe OCHOBAHUIO U MPOXOSIIEE Yepe3 BEPUINHY ), CEUEHUS IIapa
Bekrop Ha mimockoctd u B mpocTpaHcTBe. CIIOKEHWE W BBHIYMTAHHUE BEKTOPOB.
6.9 YMHOXkeHHEe BeKTopa Ha uuciio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemenune 3amad, CBA3aHHBIX €
MPUMEHEHUEM MIPAaBUII ACHCTBUI C BEKTOpaMHU
[IpsiMmoyronbHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopaumHaTel BEKTOpA.
6.10 [Ipocreiimne 3amadyd B KOOpAMHATAaX. YTrod Mexay Bekropamu. CkanspHoe

IMPONU3BCACHUC BCKTOPOB. Brraucnenne YIJIIOB MCXKAY NPAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLIEHUH F€OMETPUUYECKUX 3a/1a4




MPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHUSI
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

Brnanenne meromamMu J0Ka3aTeNbCTB, AJTOPUTMAMH PEIICHUS 3a1ad;
yMeHHe (QOpMYyIHpOBAaTh W ONEPUPOBATH IOHATHSAMHU: OIpE/CICHHE,
aKCHOMa, TEeOpeMa, CIJIEACTBHE, CBOMCTBO, IPU3HAK, I0OKAa3aTEIbCTBO,
PaBHOCUIIBHBIC (POPMYITUPOBKH; IPUMEHATH HX; YMEHUE (POPMYITHPOBATH
00paTHOE M TIPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPBI, HUCIIOJIB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUH;
NPOBOJIUTH JIOKAa3aTeJbHBIC PpACCYXKIEHHUs TpH peIIeHUH 3ajad,
OLICHMBATh  JIOTUYECKYI0  TPABHJIBHOCTH  PACCYXKICHHH;  yMEHHUE
ONIEPHPOBATH TMOHITHUSAMHU: MHOXKECTBO, MOJMHOMXECTBO, ONEPALUU HAJ
MHOXKECTBAMH; YMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar JyUIs OIMCaHUs PeaTbHBIX MPOIECCOB U SIBICHUH U MPH PEIICHUH
3a7a4, B TOM 4YHCIE W3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATH MOHATUAMHU: Tpad, CBA3HBINA rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; yMEHHE 3a/JaBaTb M OMNKCHIBATH TIpadbl Pa3TUYHBIMU

croco0amu; UCIOIB30BATh Tpadbl PHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HAaTypajbHOE YHUCIO, LEN0E YHUCIIO,
CTEIEHb C LEJbIM MTOKa3aTelIeM, KOPEHb HaTypajbHOU CTENEHH, CTEIECHb
C pauMOHAJIbHBIM  IIOKAa3aTEJIEM, CTENEHb C  JEHCTBUTEIBHBIM
nokasarenemM, JiorapudmM  UYWCIA, CHHYC, KOCHHYC U  TaHTEHC
IIPOM3BOJIBHOIO YHCJIA, OCTATOK IO MOJAYJIO, PAaLMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YWCIO0,  MHOXECTBA  HATypajbHbIX,  LENbIX,
pallMOHANbHBIX, JECHCTBUTENbHBIX YHCEN; YMEHHE MHCIIOJIb30BaTh
MPU3HAKU JIEMMOCTH, HAUMEHBIIMNA OOIIMI AETUTeNlb U HauMEHbIIee
oOuiee kpaTHoe, airopuT™M EBKiMja npu perieHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMM  TMO3UIMOHHBIMA ~ CHUCTEMaMM  CUYHUCIICHMS; yYMEHHE
BBITIOJHATh BBIYUCICHUE 3HAYEHUM U NPeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHs MU M JorapudpmMamMu, mpeodpa3oBaHus IPOOHO-PAIMOHAIBHBIX

BBIpa)KeHHﬁ; YMCHUC OICPHUPOBATH MNOHATHUAMU: NOCICAOBATCIBHOCTD,




apudmernyeckas nporpeccus, reoMeTpuuecKast IIpOrpeccus,
OeckoOHeYyHO yObIBaroIlass TeoMEeTpUYecKass [MpOrpeccus; YyMeHHe
3aJ1aBaTh MOCJIE0BATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMy; yMeHHE ONEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMpsKEHHBIE KOMIUIEKCHBIE YHMCIIa, MOJYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCH  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TpUrOHOMETpHUUecKas U  anreOpavueckas); YMeTb  IPOU3BOAMTH
apuMeTHYecKue NeHCTBUS C KOMIUIEKCHBIMU YHWCJIAaMH; TPUBOJUTH
IpUMEpPhl  HCIOJIb30BAaHUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpOoBaTh
NOHATHAMM: MaTpuma 2x2 um  3X3, ompenenuTenb  MaTpULb,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPaAllMOHAJIBHBIC, HWPpalUOHAJILHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(I)MI/I‘leCKI/Ie, TPUTOHOMCTPHUYCCKUC
YpaBHCHHUA W HCPABCHCTBA, WX CHUCTCMbI, YMCHUC OICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXKICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/If/'I U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB U CHUCTECM; YMCHUC PCIIATH YPABHCHUA,
HEPABCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHUA, HCPABECHCTBA W CHUCTEMbBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI Ui PCIICHUA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pa3JIMIHbIX obnacrei HAayKH U peaHLHOﬁ JKHU3HHU

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMSA, YETHOCTh (YHKLHUH,
NEPUOTUIHOCTD (PYHKIIUHM, OrpPaHHYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
GyHKUIMH, 3KCTpeMyM (YHKIMH, HauOoJblllee U HaMMEHbIIee 3HaYeHUs
(GYHKIMU HA TPOMEKYTKE, HEMIpEepbIBHAS (DYHKITHSI, aCHMOTOTHI rpaduka
¢byHKUMY, TepBas ¥ BTOpas MPOU3BOJHAS (YHKLINHU, T€OMETPUUYECKUNA U
¢u3nyecKuil CMBICI TPOU3BOAHOM, MEpPBOOOpa3Hasl, OINpeAeIEHHBIN
UHTErpaji; yMEHHE HaXOIUThb ACUMOTOTHI Ipaduka (YHKLUHU; YMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YAcCTHOIO H
KOMIIO3ULIMM (YHKLUH, HaXOJUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
(GYHKIMW; yMEHHE HAaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHA;
YMEHHE HCHOJb30BaTh IPOU3BOJHYIO JJs HUCCIEN0BaHUS (PYHKLUH,
HAXOJIUTh HAWOOJbIINE M HAUMEHBIIWE 3HAYCHUS (YHKIMA; CTPOUTH
rpaMKd MHOTOWIEHOB C HCIOJb30BAHUEM ammapaTa MaTeMaTHYeCKOTro
aHalM3a; MPUMEHATh MPOU3BOAHYIO Ul HAXOXACHHUS HaWIydIlero

peUICHUA B IPUKIAIHBIX, B TOM 4YHCJIC COLOUAIIBHO-3KOHOMHYCCKUX H




bu3MYecKuX 3a7av4ax; HaXOAUTh TUIOMAAN U O0BEMBI (UTY C MTOMOIIBIO
WHTErpajia; NPUBOJUTH MPUMEPHl MATEMATUYECKOIO MOJEIUPOBAHUS C

NOMOMUIbI0 U] PepeHInanbHbIX YpaBHEHUN

YMenue onepupoBaTh NOHATUAMHU: Tpaduk GyHKIUM, oOpaTHas
GyHKUMS, KOMIO3UIMS (YHKUUH, JTUHEHHas (yHKIMS, KBaJIpaTU4Has
byHKIMS, panroHanbHas byHKIMS, CTEIEHHAs byHKIMS,
TPUTOHOMETpUYECKHE  (PYHKIUH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3zaTelbHAass W Jiorapupmuueckas (QyHKUMUU; YMEHHE
CTpOUTh TpadUKU H3YYCHHBIX (YHKIMH, BBIIOJIHATH NMPEoOpazoBaHMS
rpadukoB GyHKIUHI, UCTIONAB30BaTh I'paUKH 7S U3YUEHUSI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU pelIeHUH 3a7ady U3 JAPYruxX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peasibHOM U3HU; BhIpaxaTb (HOpMyIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBAa W Tpapuku (QyHKUUE s
pelieHys ypaBHEHUH, HEPABEHCTB U 3ajlad ¢ MapaMeTpaMu; n300paxaTh
Ha KOOPAMHATHOM IIJIOCKOCTM MHOXKECTBA pELICHUH YpaBHEHMI,

HEPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIIE Ha
HPOILEHTHI, JOJM U YaCTH, Ha JIBUXEHHE, pabOTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4y U3 00JIaCTH yIpPaBIE€HUS JTUYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTaBNIATh BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, MCCIEIOBATH IIOJy4EHHOE PELICHUE H
OLIEHUBATh MPaBAONOAO0HOCTh pE3yJIbTaTOB; yYMEHHE MOAEIUPOBAThH
peanpHble CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTABIATH BBIPAXKECHUS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 3aJayH,
HCCIIEN0BATh IIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PEe3yIbTaT

VYMeHue onepupoBaTh MOHATUSAMU: cpellHee apudmMeTnueckoe, MeuaHa,
HanOoJpIllee ¥  HAWMEHbIIEC 3HAYEHHUs, pa3Mmax, JUCHepCHs,
CTaHJAapTHOE OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHE W3BJIEKATh,
UHTEPNPETHPOBATh HH(GOPMAIHMIO, TPEACTABICHHYI0 B TaliHmax, Ha
JIrarpamMMax, rpadukax, OTpakarollylo CBOMCTBA PEabHBIX MPOLECCOB U
SIBIICHHUI; TIPEJICTABIIATH HHPOPMAIIHIO C TIOMOIIBIO TAOJHII M IUATPaMM;
UCCJIEI0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHHEM
rpadMUecKuX  METOJOB UM  DJIEKTPOHHBIX  CPEACTB;  TrpaduyecKu

HCCICO0OBAThE COBMCCTHBIC Ha6J'IIO,Z[eHI/I$I C IIOMOIIbIO  AUWarpamMm




paccenBaHMs U JINHEWHON perpeccun

VYMeHue onepupoBaTh IOHATUSMH: CIyYallHBIA OIBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4yallHOro COOBITUS; YMEHHME BBIYHMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUuecKux METOJOB; MPHUMEHSTH
(bopMysIBl CIIOKEHUSI M YMHOXEHHS BEpOSATHOCTEH, (HopMyiy MOTHOU
BEPOATHOCTH, popmyiy bepHymiu, koMOMHaTOpHBIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITUH; yMEHHE OIEepUpOBaTh
MNOHSTUSAMM: Cly4ailHass BEJMYMHA, pacIlpeieseHHe BEpOSTHOCTEM,
MaTEMaTHUYECKOE OKMUIAHHUE, IUCHEPCHS M CTaHJAPTHOE OTKIOHEHHE
ClIy4allHOM BeNWYMHBI, (YHKIMM pacmpeleieHuss U IJIOTHOCTH
PaBHOMEPHOI'0, I0KA3aTEJIbHOTO W HOPMAaJbHOTO PaCIpEEICHUI;
YMEHHE HCMOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeiesieHud Juis
peleHus 3agayd; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJIBIIMX YHCET,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUM; YMEHUE INPUBOAUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEpUPOBATh MOHATUSAMU: COYETaHHE, TIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OuHOM HbloTOHA; ymeHue
PUMEHATh KOMOMHATOPHBIE (DAKThI M PACCy>KICHUS 7Sl peLIeHUs 3a1ay4;
OLICHUBATh BEPOATHOCTH peaybHBIX COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NIOJyYEHHBIN PE3YIbTAT

VYMeHue onepupoBaTh IOHATUSMH: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA yIja, IUIOCKUH  yrod,
JIBYI'PAaHHBIA yIoJ, TPEXIPAHHBIA YIOJ, CKpPEIIMBAIOLIMECS IPSMBIE,
NapajuIeJIbHOCTh U NEPIEHAMKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSAHHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHHUE HCIIOIb30BaTh IPH
pelIeHUH 3ajjad U3y4yeHHble (DAKThl MU TEOpPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpA; CTPOUTH
MaTEMaTUYECKUE MOJENIM C IOMOIUBIO TIE€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU NPAKTUYCCKUC 3aa4n
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YMeHne onepupoBaTh MOHATHAMH: IDIONIAAL (UTYpBI, 00BEM (UTYPEI,
MHOIOTPaHHMK, MPABUJIbHBI MHOTOTPaHHMK, CEYEHUE MHOIOIDAaHHUKA,
Ky0, mapajuienenuriesn, NpuU3Ma, NUpamMuaa, (Gurypa M MOBEPXHOCTDH

BpallleHus, [UIUHAP, KOHYyC, mmap, cdepa, miomans cdepsl, MIomaab




MOBEPXHOCTU NHUPAMUJBL, MPU3MBIL, KOHyca, IWIMHIApA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO MapajljIeNIeuIeaa, MUpaMHUAbl, NPU3MbI, LWIMHIDA,
KOHYCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHMs] KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEUYEHHME IIapa, IUIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYEHHE
MHOT'OT'paHHMKA, U300pakaTb MHOTOTPAHHUKH, (UTYpPBl U MOBEPXHOCTH
BpalIEHUs, UX CEYECHHMsI, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSTh CBOMCTBAa T€OMETPHUUECKUX (DUTYpP, CAMOCTOATENBHO
(bopMyIIMpPOBATh OMPENEIICHUS U3YYaeMbIX (PUTyp, BBIIBUraTh TUIOTE3bI
O CBOMCTBaxX M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE NPOBOAMUTH KiacCUPUKALUIO QUIryp IO
pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE IONOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omepupoBaTh TMOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napajieNibHblid MepeHOC, CUMMETPHs Ha IUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOa00UsI, MOM00HBIE (QUTYPBI;, YMEHHE
pacro3HaBaTh paBHble U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; HCIOIH30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU pELIeHUWU 3a/a4; HAaXOAWUTh TeOMETPUYECKHE BEeIWYHMHBI (JJIUHA,
yroi, Imiomanas, oObEM) HpHU pELIeHUH 3aJad U3 JPYruX Y4YeOHBIX
IpEJIMETOB M U3 PEalIbHOM KHU3HU; YMEHUE BBIUYUCISATh T€OMETPUIECKHUE
BeJIMYMHBI (JJIMHA, YTOJ, TUIOMAab, OOBEM, IUIOIMIAAb MOBEPXHOCTH),
UCTIONB3YsS M3yYeHHBIE (DOPMYNBI M METOIBI, B TOM YHCIE: IUIONIAb
MOBEPXHOCTH MUPAMHIBI, TIPU3MBI, KOHYCA, IIMHAPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJBHOTO MapauleNienuIe/a, MUPaMUAabl, TPH3MBI,
ITMHIpPA, KOHycCa, INapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX GUryp

12

YMeHue ONCpUPOBATh NOHATUAMU: IIPAMOYTOJIbBHAA CUCTEMA KOOPAWUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIIO, PA3JIOKCHHUEC BCKTOpPa IIO 68.3I/ICY,
CKaJILIpHOC MPOM3BCACHUC, BCKTOPHOC IIPOM3BCACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHHC HCIIO0JIb30BATb BCKTOpHHﬁ u KOOp,Z[I/IHaTHHﬁ MCTO
g pCICHUA TCOMCTPHUYCCKUX 3adad MW 3adad ApYyrux y‘-Ie6HI>IX

npeaMCcTOB

13

YMeHue BBIOWpATh TOAXOMSIIMA METOA JUIsl pEHICHHWS 3aJadu;




IIOHUMAHNE 3HAYUMOCTH MAaTEeMaTUKH B W3YYEHUU MPHUPOJHBIX H
OOIIIECTBEHHBIX IPOLECCOB U  SIBICHUI; YyMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHME IPHBOJIWTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTE€MaTHYECKOW HayKH




HHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COEPKAHUS

Kon

1 Yucna v BIYUCICHUS

1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE

1o Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JECSTUYHBIE JPOOH, MPOICHTHI,
' OeCKOHEeUHbIe IEPUOIUYECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaJbHOM creneHu. JleficTBus ¢ apupmeTnyecKuMu
' KOPHSIMM HaTypajibHON CTENEHU

14 Crenens ¢ nenbM nokaszateseM. CTeneHs ¢ palnoHaIbHBIM MoKa3aTeneM. CBOMCTBa
' CTETEeHU

s CuHyc, KOCHMHYC M TAaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuynable U HATypaibHbIE JOTapUPMBbI

JeiictButensHbie  uynciaa. Apu(METHYECKHE OIeparuu C JACUCTBUTEIHHBIMU
1.7 yrciaamy. [IpubmkEéHHbIe BBIYMCIEHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUN

1.8 [IpeoOpa3oBanme BEIpAKEHUH

1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA

2.1 emnblie u 1poOHO-paiiOHAIbHBIC YPaBHEHUS

2.2 HppanuonaibHble ypaBHEHUS

2.3 TpuroHnomeTpruyeckue ypaBHEHUS

2.4 [oka3zaTenpHbIE U JOrapUPMHUUECKUE YPABHEHUS

2.5 Lemnpie u 1poOHO-paIiOHATBHBIC HEPABEHCTBA

2.6 WppannonanbHble HepaBEHCTBA

2.7 [Toxa3zaTenbHbIE U JTOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu




2.11

Matpuiia cucTemMbl JIMHEWHBIX ypaBHeHUH. OnpeennuTenb MaTpHULIbl

3 OyHKIMU U TpaduKu
31 OyHkMs, crnocodsl 3aaanud ¢yHkuuu. ['paduk ¢ynkuuu. B3aumHO oOparHbIE
. ¢ynkunu. YétHble 1 Heu€THbIe QyHKIMU. [leproanueckue GyHKIMH
OO6nactp ompesneraeHUs W MHOXKECTBO 3HaueHU @ynkuuu. Hynmm ¢yHkumu.
32 [IpomexyTkn  3HaKomocTosiHCTBA.  [IpoMEXyTKM  MOHOTOHHOCTH  (DyHKLHH.
. MaxkcumyMbl ¥ MHHUMYMbI ¢GyHkuud. Haumbosbliee M HauMeHbIee 3HAaYCHUE
(GYHKIIMM Ha IPOMEKYTKE
33 Crenennas (yHKUUS C HaTypaJbHbIM M LENbIM IOKa3areneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHs /1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zaTenbHast u norapudmudeckas GyHKIHH, UX CBOUCTBA U IpauKu
16 Toukn paspeiBa. AcumnTorel TpagukoB ¢yHkuuid. CBolicTBa  (yHKIMIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpHOCTH, CIOCOOBI 33JaHUSI [TOCJIEIOBATEIBHOCTEN
3.8 Apudmernueckast 1 reoMerpuueckas nporpeccuu. opmyna cI0KHBIX IPOLEHTOB
4 Hayayia maTemaTHuecKoro aHaimsa
4.1 [IpousBonnas ¢pyHkuuu. [Ipon3BoHbIE 37I€MEHTAPHBIX (PYHKIIHMI
[IpumeHeHne NPOU3BOAHON K WCCIENOBAaHHIO (YHKIWH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOonblIero 1 HauMEHbIIEro 3HaYyeHus (YHKLIHUU Ha
OTpE3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoecTBO, onepanuu Haja MHOKecTBaMu. J{narpamMmel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHoCTh
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B IIPOCTPAHCTBE




7.3

MHoOrorpaHHuKu

7.4

Tena u MOBEpXHOCTH BpaLCHUS

7.5

Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






