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HOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHoro kypca «l'eomerpusi» 06a30BOro ypoBHs s
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CPEIHEro OOIIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, MPEABABIIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOrO 0Opa3oBaHUSI.
Peanuzanmsi mporpaMMbl o0ecrieyuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTaBJISIFOIIIMMHU OCHOBY JIJII CaMOpPa3BUTUS U HENPEPHIBHOTO 00pa3oBaHMUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU 00YyYarOUIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA IPAKTUYCCKOH 3HAYMMOCTHIO METAlpEJIMETHBIX M|
MPEJMETHBIX PE3YJIbTATOB OOyYCHHS] TE€OMETPUU B HAINPABJICHUHM JIMYHOCTHOTO
pa3BuTHs OO0ydaromuxcs, (GopMUpOBaHUS (YHKIIMOHATHLHOM MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YUYEHHS JIPYTUX y4eOHBIX AUCHMIUIMH. PazButne y oOydaronmxcs
NPABWIIBHBIX TPEJICTABICHUH O CYIIHOCTH M TMPOUCXOXKICHUU T€OMETPHUYCCKUX
a0CTpaKmuii, COOTHONICHHH PEATBHOTO W HACATBHOTO, XapaKTepe OTPAKCHHUS
MAaTEMATUYECKOM HAyKOM SBJIEHUA M NPOLECCOB PEATBHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMATUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
YYaIIUXCsl, a TaKKe KadyeCTB MBIINUICHHUS, HEOOXOMUMBIX IS aJaNnTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust sBisieTcs: OHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHErO
oOirero oOpa3oBaHuUs, TaKk Kak o0O0ecCleuyrBacT BO3MOXKHOCTb H3YyUYECHHUS Kak
JTUCITUTUTMH €CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndyeckoe wbIieHue, (GOPMHUPYEMOE TPHU H3YUYCHUH OO0YyUYaAIOIIUMHUCS
MOHSITHUIHBIX OCHOB T€OMETPUU U MTOCTPOCHUH ETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIC PEIICHUS TeOMETPHYECKHX 3ajJiad, YMCHHE BBIJIBUTAThb W OINPOBEPraTh
TUIOTE3bl HETOCPEACTBEHHO HCIIONB3YIOTCS TMPU PEIICHUH 3a/Jad eCTECTBEHHO-
HAyYHOTO IMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTSIX ACATCIBHOCTH 4YeloBeka. OpHUEHTAIUs 4YesIOBEKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIMaIbHOTO ObITHS, ¢dopma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3HbIC BUABI yYEOHOHM H TPYJIOBOH JEATECIHLHOCTH,



ABJISIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAXKHBIX KAadeCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUsS y O0OyYarOUUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPAaBICHUSM.

Ilens ocBoeHnusi mporpaMMbl y4deObHOro Kypca «l'eomeTrpus» Ha 6a3oBOM
ypoBHE 00yueHuss — oOmieoOpa3oBarebHOe M OOHIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCUCTBHUM,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJDKEHUS 00pa30BaHMUs
0 CTIEIUATILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeJHA3HA4YeHa s
00yyYarommxcsi CPeAHEN MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTrO 00miero oOpa3zoBanus. Takum oOpa3om, oOydwaromuecs Ha
0a30BOM YypOBHE JIOJKHBI OCBOMTBH OOIIME MATEeMaTHYECKUE YMEHHsI, CBSI3aHHBIC
co crnenuduKkod TEOMETPUHM U HEOOXOAUMBbIE ISl KU3HHM B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, oHMU MMEIOT BO3MOXHOCTh U3YyUYHUTh T'€OMETpUIO Ooiiee
rIIyOOKO, €Clid B JaJdbHEHIIEeM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHUX
3HAHMSX B MPOGECCUOHAIBHON e TENHHOCTH.

JlocT>keHUEe 1eJId OCBOCHHS TIPOrpaMMbl OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTeTHbIMM 3aJayaMyd  OCBOCHHS  Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBISIFOTCS:

e (QopmupoBaHue MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeNax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHUYECKUX MOJENISAX, MO3BOJSIOMINX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIET0 MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOJACISIX U B
peajbHOM MUpPE MHOTOTPAHHUKY U TeJa BpallleHuUs;

e OBJAJCHHE METOJAMH PEIICHMsI 3a/lad Ha TOCTPOCHHS Ha M300paXEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHuUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMHU O
MHOTOTPAaHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMU  PENIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE yMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelIbHbIC
paccyXJeHusT B XOJI€ PEIICHUsS CTePEeOMETPUYECKHX 3aJady U 3aJad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE MHTEIUJIEKTYaJIbHbBIX U TBOPYECKUX CIIOCOOHOCTEM
oOy4Jarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH, HCCJEI0BATEIbCKHUX
YMEHUM, KpUTUIHOCTH MBIIILICHHUS;



e (opmupoBanue byHKIIMOHATBHOU IPaMOTHOCTH, pEeJeBaHTHOM
F€OMETPUM: YMEHHE pPAClO3HaBaTh IMPOSBICHHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WU3YYEHUHU JIPYTUX y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTeW, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO3[aBaTh T€OMETPUUECKUE MOJIEIIN, IPUMEHSATh OCBOEHHBII
r€OMETPUYECKUN ammapar JUisl pPelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLEHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTnUYUTENEHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBJSIETCSl BKJIIOUYEHHUE B KypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7ay, pEHIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONIPEJCIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JNalbHEUIIEMY U3YUYECHHIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTbH MPEIMETHO-
MPAKTUYECKON JIEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpEOMETPUM MPOBOAUTCSA 3a CYET pEIICHUs 3aJad Ha
CO3JaHMe  MPOCTPAHCTBEHHbIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHHE
IIPOCTPAHCTBEHHbIMU oOpa3amu. CoznaHue oOpa3a HPOBOJUTCA € ONOPOM Ha
HarJAIHOCTh, a OIIEpUPOBaHUE O0O0pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €T0 UCXOIHOTO COJEPKaHUS.

OcHoBHBIE cozepkarenbHble TMHUU Kypca «['eomerpum» B 10-11 knaccax:
«MmnororpanHukn», «lIpsMble U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensiercs HE TOJbKO MO COAEPXKATENbHBIM JIMHUSIM, HO W IO TOoJaM
o0yueHHUs Ha YPOBHE CpeHEero o01Iero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUSl paboueil mporpaMMmbl, pacHpeleN€HHbBIM MO0 ToAaM oOyuYeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATUSAMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEJCTABICHUN O0Yy4aroUIuXcs, paclupss U
yrayOnsist €€, o0pa3yst IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoautes 2 yaca B Hexemo B 10 kimacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a jiBa roga o0yuyenus - 102 y4eOHbIX Haca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEPEOMETpUU. Touka, mpsiMasi, IUJIOCKOCTb,
npoctpancTBO. I[loHsiTHE 00 aKCHMOMAaTHYECKOM IOCTPOCHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsMBIX B IMPOCTPAHCTBE: IEpPECEKArOLInecs,
IapajuleNIbHble W CKpeluBaroniuecs npsMble. [lapamnenbHOCTs HPSAMBIX U
IUDIOCKOCTEH B NPOCTPAHCTBE: MAPAJUICIbHBIE IpPsAMBIE B  IPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U INIOCKOCTU. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMHM; YIOJ MEXAy MNpPSIMbBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: rapajuieiabHbIe IIJIOCKOCTH; CBONCTBA
napajyiebHbIX TUIockocTel. [lpocreifiive mnpocTpaHCTBeHHbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, nmapaiesenunes; ToCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE IMAPAJUIEIBHBIE W IEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHAUKYJIIPHON IIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEMHBIM yroJ JBYTPAHHOIO  yIJia.
IleprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IJIOCKOCTH,  HpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
IlepneHaUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIISIPaXx.

MHoOrorpaHHuKHU

[ToHsiTME MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronsHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMasi U HAKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiesienune] U ero cpoucrsa. [lupamupa: n-yrojnpHas nupamuja, rpaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U TIOJIHAS TIOBEPXHOCTh MUPAMUIBL; PABUIIbHAS U
yceu€éHHas nupaMuga. OJEMEHTHl MpU3Mbl M nUpamuabl. [IpaBuiibHBIE
MHOTOTPAaHHMKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS NpU3Ma U
MpaBUIbHAS MHUPAMUJA; NpPaBWIbHAs TPEYTroJibHAs MNUPaAMUAA W IPABUIIbHBIN
terpasp; KkyO. IlpencraBieHve o TmpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap u ukocasap. CeyeHns NpU3Mbl U TUPAMHUIBI.

CuMMmeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMO,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B  NHUpaMHJIax, MNapajUlelenunenax,
[IPABUWIbHBIX MHOI'OI'PAHHUKAX.



BrluncneHue 5S7€MEHTOB MHOTOTPAHHUKOB: pe€Opa, AWaroHaiau, YrJbl.
[Tmomans OOKOBOW TOBEPXHOCTHM M IIOJHOM TOBEPXHOCTH MPSIMON TIPHU3MBI,
IUIOIAJb OCHOBAaHWM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOW MPHU3MBI.
[Inomanas OOKOBOM TMMOBEPXHOCTH M TMOBEPXHOCTU TMPABWIBHOW MUPAMUIBI,
TeopeMa O Iulomand yceuéHHor nupaMunabl. [loHstue o0 o00BEMe. OO0BEM
MUPAMHUIBI, TPU3MBI.

[TonoOubie Tenma B mpocTpaHcTBE. COOTHONICHHS MEXIY IUIOMIaAsSMU
MOBEPXHOCTEHN, 00BEMaMU OTOOHBIX TEJL.

11 KITACC

TeJia BpaleHus

[umuaapuyeckast MTOBEPXHOCTb, oOpasyromue ITUTUHAPUIECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TOBEpXHOCTU. [lmmuHap: ocCHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3yolas M OCh;, IUIOMAJb OOKOBOM W ITOJHOM
MOBEPXHOCTH.

KoHnueckass TOBEpXHOCTh, 00pa3yromuye KOHMYECKOW TMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepXxHOCTU. KOHyC: OCHOBaHME M BEPIIMHA, 00pa3yroIias
M OCh; IUIOMAAh, OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasylollue 1 BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIaAb MOBEPXHOCTU CReEpBhl.
B3aumHuoe pacrionoxxenue chepsl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cepe;
IJI01Iaab ChEepHI.

N300pakeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BEépTka MIMHIApA U KOHYCA.

KoMOuHanuu Tem BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpaIeHUsI.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 00 00BEME
MPSAMOYTOJIBHOTO Tapajileyienurnena u ciaeacTBus u3 He€. OObEM IMIHMHIpA,
konyca. O0béM mapa u miomass chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TOT0OHBIX TEJl.

Ceuenus mwimHIpa (TApPAICTBPHO W TEPICHAMKYJISIPHO OCH), CCUCHHUS
KoHyca (TapaJiielbHO€ OCHOBAHHMIO W TIPOXOJAIIEE Yepe3 BEpIINHY), CCUCHUS
mapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIocKoCcTH U B pocTpaHcTBe. CII0KEHUE U BEIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxkeHne BeKTopa mo TpéM HEKOMILIaHAPHBIM
BekTopaM. IIpaBwio mapamienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JEUCTBUI ¢ BekTopamu. lIpsMoyronbHas cucTema



KoopauHat B npoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amadn B
KOOpAMHAaTaxXx. YTOJd MeXIy BekTopamu. CKajaspHOE MPOU3BEAECHUE BEKTOPOB.
Briuncienue yrioB Mexy NpsIMBIMHA M TIOCKOCTSAMHU. Koop/IMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUS MPOrpaMMbl Yy4eOHOIro MpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BoclMTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUKA 00YYAIOIIEeTOCs] KaK aKTHBHOTO
M OTBETCTBEHHOIO 4Yi€HAa POCCHUHUCKOr0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLenyp TpakIaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMOJICCTBOBATh C COUMAJIbHBIMU HMHCTUTYTaMU B COOTBETCTBHM C HX
(YHKIUSMH 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUNCKOM TpaKAaHCKOW HICHTUYHOCTH, YBKCHUS
K MIPOLIJIOMY ¥ HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIICHUEM
K JOCTWXXCHUSAM POCCUMCKHUX MAaTEMaTUKOB U POCCUKUCKONM MAaTeMaTU4ECKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSX,
chepax YKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, JOTHYECKOTO TIOBEACHWS,
CBSI3aHHOT'O C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKCHUN HAYKU U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHHE YCTOMYMBOTO OyAYIIETO.

JcTeTu4ecKoe BOCIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pEIIEHHNH, paccyXICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKAM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHME, COATAaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPILIECHCTBOBAHUS, npu 3AHATHUIX CHOPTHUBHO-0340POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATIBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATb COOCTBEHHBIC JKU3HEHHBIC IUJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBRIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHUM BCEW J>KM3HHM; TOTOBHOCTBIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MTPAKTUUECKUX 3a]1ady MaTeMaTHYeCKON HalpaBJICHHOCTH.

IKO0J0rH4ecKoe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPHI, IOHHMMAaHWUEM BIIMSHUS
COITMATIbHO-2KOHOMHUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa JKOJIOTUYECKUX MpoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIsl pellieHus 3a7ad B
00J1TacTH  OKpYXKaloIlllel cpenbl, IUTAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUHN 711 OKPY KaIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSA HAyKH H  OOIICCTBEHHOM IPAKTUKH, ITOHHUMaHHEM
MaTeMaTH4YeCKOH HayKdh Kak cdepbl YelIOBEYECKOM NESITEIHHOCTH, ATAIlloOB €&
Pa3BUTHUS M 3HAYUMOCTH JId Pa3BUTUS ITMBWIMU3AIMU, OBJIAJICHUEM S3BIKOM
MaTeMaTUK W MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJISATh MPOCKTHYID WU MCCIEA0BATENIBCKYIO JEATEIbHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHSI MPOTPAMMBI YUE€OHOTO MpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0CUCTNEUMU.

1)  Vuueepcanvnvie  noznagamenwvhvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YHaAWUXCcs (0C80eHUe
Memoo0o8  NO3HAHUSL  OKpYJCcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccne0o8amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBu:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKKA MATEMATUYECKUX
OOBEKTOB, TMOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHPOBATH
OTIpENeNICHNs]  TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MPHU3HAK
KJaccu(uKaIy, OCHOBAaHUSA JiE OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpeoOpPa3OBbIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHMSIX;



npemjiaraTh ~ KPUTEPUH  JJIS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUNH;

e JIeNaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIFOUCHHH, YMO3aKIFOUCHHUH 110 aHAIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pelieHus y4eOHOM 3amaur (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbHIOUpATh HauWOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBareabckue 1eiicTBHUS:

e HCIIOJB30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT IMO3HAHUS,
bopMyIupoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOpPEUYHE, MpoOIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEHl MaTeMaTHu4ecKOoro
0o0BbeKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBIICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITENBHO (HOPMYITUPOBATH OOOOIIIEHUSI M BBIBOJIBI 10 pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPAa3BUTHE MPOIECCa, a TAaKKE BBIABUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABIIATH JCPUIIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHHUS 3a]a4H,

e BbIOMpaTh UWH(DOpPMAIMIO U3  WCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHANIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUpOBaTh WH(MOPMAIIHIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaAEKHOCTh uHdopmaIuu 1o CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblE  OeUcCmSUs, 00ecneuusarom

chopmMUpo8aHnoCcms COYUATLHBIX HABLIKOE 00)YAIOUUXCHL.

OO0umenue:



BOCIpUHUMATh U  (GOPMYJIHPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO
TOYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3aJa4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

B X0/ 00CY>KJIeHHsI 331aBaTh BOIIPOCHI M0 CYIIECTBY 00CYXAaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aaul, BbICKa3bIBaTh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUAMH JIPYTUX
YYaCTHHKOB JHaJIora, OOHapy»uBaTh pa3jMyUMe U CXOJCTBO MO3ULMUH; B
KOppEKTHOI popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAKEHUS;
OPEJCTaBIsATh  PEe3yJbTaThl  pEHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HCHOJb30BaThb  IMPEUMYIIECTBA  KOMAaHIHOM U
WHAMBHUIYAIBHON pabOThI MPHU pElIeHNH YIeOHBIX 3aa4; MPUHUMAThH IIeTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3alil0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI pabOT, JOrOBapUBATHCS, 00CYKAATh MPOIECC
U pe3yibTar paboTsl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNNOBBIX (hopmax paboThl (00CYykKeHUsI, 0OMEH MHEHUIA,
«MO3TOBBIE€ IITYpPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMHU YJI€HAMH KOMAaHJbI;
OLIEHMBATh KaueCTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTABJIATH IIAaH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATH CIIOCO0 pEIICHUS
C Y4ETOM MMECIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU I[I03HABaTEJbHOW pedJeKCuu KaK OCO3HaHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —Iporecca u
pe3yibpTaTa pelieHus MaTEMaTUIEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWICHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId W YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHIKEHHS WIM HENOCTHKECHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJ/IBTATBI

10 KJTACC

OmnepupoBaTh MOHATHIMH: TOUKA, MPSMasi, TNIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX MPU PEIICHUU
reOMEeTPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: NMAPAIICIBHOCTD M TIEPIIEHINKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pAaCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYTPAaHHBIA yTOJ, TPAaHU JBYTPAHHOTO YTIIa,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yrojl JBYIPAHHOIO yIja; rpajaycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHMK, BBIIYKIBIA W HEBBITYKIbIN
MHOTOTPAaHHHUK, SJIEMEHThl MHOTOTpaHHUKA, TIPABUIILHBI MHOTOTPaHHHUK.

Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
MPSIMOYTOJIBHBIN TTapaJIJIeNICTIHUIIE T, KyO).

KnaccupuuupoBat ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJis
KjIaccuPUKAy  (BBITYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH; MPaBUIbHEIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE TIPU3MBI, TapalIeIICTUTIE b ).

OnepupoBaTh MOHATHIMH: CEKYIasi INIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBACHATH NPUHIIMIIBI IOCTPOSHUS CEUEHUH, UCII0JIb3YsI METO/T CIIEIOB.

CtpouTh ceueHHS] MHOTOTPAHHHUKOB METOJOM  CJIE/IOB,  BBIMIOJHSATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTBIX OOBEMHBIX (UTyp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaxXOXJEHHE TEOMETPUUECKUX BEJIMYMH 1O 00pa3lam Win
QITOPUTMaM, TPUMEHSS W3BECTHHIC AHATUTHUYECKHE METOJbl TPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTUYECKHUX 3a]1a4 HAa BBIYMCICHUE PACCTOSTHUNA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS IPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEITMYUH MO 00pa3liaM WiH
QITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJUTHUECKHE METOJbl TMPHU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYHCIECHUE YIJIOB  MEXIY
CKPEILMBAIOIIMUMUCS  OPSIMBIMU, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Borancnsate 00bEMBI U IJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMpja) ¢ [pUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOIIASIMU TOBEPXHOCTEHN, 00BbEMaMU OT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHM: CHUMMETPUS B MNPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekarp, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHMOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensTe reomerpuueckue (akTbl i PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIArarolIuX HECKOJIBKO 1IaroB PeIEHus], €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMeHsaTs NpOCTEHIINE NPOrpPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIE 3HAHWS HaA IPAKTHKE: AHAIM3UPOBATH PEAbHBIC
CUTyallMd W IPUMEHATb HM3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTU4ecku CGOpPMYJIIMPOBAHHON MpoOJeMBbl, MOJECIUPOBATh pEalIbHbIE
CUTyallul Ha S3bIKE TEOMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOPEM, anmnapara anreOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KUIACC

OmnepupoBaTh TMOHATHUSMHU: HWIMHIPHYECKas TOBEPXHOCTh, 00pa3yromme
MWIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHHYECKas  IMOBEPXHOCTH,
oOpa3ymollre KOHUMYeCKON TOBEPXHOCTH, KOHYC; cpepruyeckasi HOBEpXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOMYYEHUS TEN BPALLECHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOSs,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00bEMBI M IUIOMIANM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (POpMYI.

OneprpoBaTh NOHATUAMHU: MHOTOTPaHHMK, BIHMCAaHHBIM B cdepy WU
OMHCaHHBIA OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbraucnsTe COOTHOLIEHHUS MEXTy IUIOMAIAIMH MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o06paxarh u3yyaeMble (QUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
(buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(OPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIHOKEHUS BEKTOPOB, BBIYMTAaHUSA BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, 00bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpumeHsTh NpaBuiIo napasulecnuneaa.

OnepupoBaTh NOHATUAMMU: JIEKaPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAIIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIPHOE IPOM3BEICHUE, pACKIaAbIBAaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTh reomerpuueckue (axkTbl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IaroB PEUICHUs, €CIIU YCI0BUS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

Pewlate mpocreiinne reoMeTpUyYECKUE 3a/1adyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemlarp 3amaum Ha [I0KA3aTeIbCTBO MATEMATHYECKUX OTHOLICHWM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMUYMH MO 00pa3laM WK aaropuTMaM, NpUMEHsIsI
M3BECTHBIE METO/IbI IIPHU PELICHUH CTaHAAPTHBIX MAaTEMaTUYECKHUX 3a7a4.

[IppuMeHsaTs NpOCTEHINNE NPOrpPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, pACIIO3HABATH IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIE 3HAHWS HaA IPAKTHKE: AHAIM3UPOBATH PEAbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUYecKu CGHOPMYJIMPOBAHHON MpoOJeMBbl, MOJECIUPOBATh pEalibHbIE
CUTyallul Ha S3bIKE TEOMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 33741, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeEM (undposbie)
Konrpoianbnsie | IIpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6morexa [JOK
! Baeierue B crepeomeTpHio 10 https://m.edsoo.ru/1¢209¢37
) [IpsiMBbI€e ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 IlepneHquKyISIPHOCTD NPSMBIX U 12 bubnuoreka LIOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
4 Vsl MeXAy NPSMBIMU U TUIOCKOCTSMHU 10 1 hitps://m_edsoo /1 €209e37
Bbu6morekxa [JOK
> MrororpanHHui 1 ! https://m.edsoo.ru/1¢209e37
" bubnuorexa [JOK
6 OOBEME MHOTOTPAHHNUKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEeHHUsI, pACCTOSIHUS U YTJIb 4 | bubnmorexa [IOK
P ’ P y https://m.edso0.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3jaeioB U TeM nuppoBbIe
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoTshI
pecypcsl
Bbubnuorexa [JOK
! Tena Bpareria 12 https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 O0BEub! Ten > ! https://m.edsoo.ru/1¢209e37
but6mmoreka [{OK
3 BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 0600MIIEHNE, 7 | but6mmoreka [JOK
cucTeMaTu3anug 3HaHUN https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 34 3 0







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne Hara undgpoBbie
Tema ypoka Konrpoiasbnsie | IIpakTnuecku
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
OCHOBHBIE OHATHS CTEPEOMETPHHU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpaHcTBo. [IpaBuna
M300paKeHHS Ha PUCYHKAX: 1 bubmmorexa [IOK
p puacy o https://m.edsoo.ru/aecc77¢cd
M300paKeHHS TUIOCKOCTEH,
MapavIeIbHBIX MPSMBIX (OTPE3KOB),
CEpeIUHBI OTPE3Ka
ITonsaTusA: nepecekarommecs
IUIOCKOCTH, TIEPECEKAIOIINECS PsIMAsT 1 bubmmorexa [IOK
> 1P p https://m.edso0.ru/2d8a9¢99
1 TJIOCKOCTh
[TonsiTus: nepecekaronmecs
IJTIOCKOCTH, MEPECEKAOIIUECS TTPsIMast 1 bubmmorexa [JOK
> 1P p https://m.edsoo.ru/db685¢73
U TJIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKaMHU,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubnuoreka LIOK
PHUCYHKaX, Ha MPOECKIHOHHBIX https://m.edsoo.ru/a6395%ed
yepTexax
HavanbsHbie cBeieHNs 0 KyOe u
nUpamMuzie, X pa3BEPTKU U MOJIETU 1 Bubmmorexa [IOK
P > 11X Passep ' https://m.edsoo.ru/b30dff38
CeueHuss MHOTOTPaHHUKOB
HauanpHabie cBeieHus 0 KyOe u 1 bu6mmoreka [IOK




nUpaMujie, UX pa3BEPTKU U MOJECIH.
CeueHusi MHOTOIpaHHUKOB

https://m.edsoo.ru/3d8ffd32

IToHsATHE 00 AKCUOMATUYECKOM

Bbu6mmorexa [JOK

7 HOCTPOEHUH CTEPEOMETPUHN: aKCHOMEI
P p ™ https://m.edsoo.ru/0cc5cdfe
CTEPEOMETPHUU U CIICICTBHS U3 HUX
[Tousite 00 aKCHOMAaTHYECKOM
8 0oCTpoOE cTeEpEOME aKCHO bubmnorexa [IOK
HOCTPOEHUH CT METPUU; aKCUOMBI
P P ™ https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
[Touste 06 aKCHOMAaTHYECKOM
9 0CTpOE cTepeoMe aKCHo bubmnorexa [IOK
HOCTPOEHUH CT METPUU:; aKCUOMBI
p p P https://m.edsoo.ru/65¢6b106
CTEPEOMETPHUU U CIEICTBUS U3 HUX
[ToHsATHE 00 aKCMOMATUYECKOM
10 0CTpOE cTeEpeEOME aKCHO bubnmorexa [IOK
HOCTPOEHUH CT METPUU: HOMBI
p p p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEICTBUS U3 HUX
B3anmuoe pacrnonoxxeHue npsiMbIx B
1 IIPOCTPAHCTBE: MEpeCeKaroIuecs, bubnuorexa HOK
napajuielibHbIE U CKPEIMBAIOLINECS https://m.edsoo.ru/1a252016
psiMble
[TapanneasHOCTh NPSIMBIX U
IJIOCKOCTEN B MTPOCTPAHCTBE:
12 napajuieyIbHBIE IPSIMBIE B bubnmorexa LOK
p p . https://m.edsoo.r/93ad36b3
MPOCTPAHCTBE; MAPaICIbHOCTh TPEX
MPSIMBIX
[TapanneasHOCTh NPSIMBIX U
13 IJIOCKOCTEN B MTPOCTPAHCTBE: bubnuorexa [JOK
[TapannensHOCTH NPSIMOI U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTriabl ¢ COHanpaBIEHHBIMA bu6mmoreka [IOK




CTOPOHAMU https://m.eds00.ru/9f4071b9
15 VYroa Mexay npsMbIMU B bubnmnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTb IUIOCKOCTEN: bubnuoreka LIOK
rapajuleyIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napaiesbHbIX IOCKOCTEN bubmmorexa [JOK
p https://m.edsoo.ru/e504d656
[Ipocrelinre npocTpaHCTBEHHBIE
19 GuUrypsl Ha IJIOCKOCTH: TETPAd bubmmoreka LIOK
yp - TeTPap, https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnes
bu6mmoreka [JOK
2 I1 i
0 OCTPOCHHE CCHCHHH https://m.edsoo.ru/1d434d0f
bubmuoreka [{OK
21 IT i
OCTPOCHHE CEHeHHH https://m.edsoo.ru/ec26feSd
KonTponbnas paboTa mo teme
2 "[IpsiMbl€ U TUIOCKOCTH B bu6nuoreka [IOK
npocrpaHctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U MJIOCKOCTEN"
[TepnieHAMKYASAPHOCTD MPSAMOU U
23 HJI(F))CKO(;[’I[I/I'}II'IC I;IeH UK IJ)'ISI HbIE bubmmorexa [IOK
- MCPTICHAMKY AP https://m.edsoo.ru/b19f6asd
MpsIMbIE B IPOCTPAHCTBE
24 [IpsiMble napaienbHble U bubnuorexa HOK
MEPIIEHAUKYIISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/0acl1c95
25 [IpsiMble mapasenbHble U bubnuorexa HOK
MEPIIEHIUKYIISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubmuorexa [JOK




HpHMOﬁ " IIJIIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHuKyJISpHOCTH bubnuoreka [IOK
MPSMON U MIIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsmoin bubnuoreka [IOK
MEPIECHINKYISPHON TIIIOCKOCTH https://m.edso0o.1u/635¢5087
29 Teopema o npsmon bubnuoreka LIOK
NEPHEHANKYIJISPHOU IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuoreka [JOK
NEPHEHANKYIJISPHOHU IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKyIsip U HAKIOHHBIE!
31 a(i:TOHHI/IeYOT 50111(1/1 0 TUIOCKOCTH buGmorera [IOK
p il ’ https://m.edsoo.ru/33¢477d3
paccTostHuE OT MPSMOM J0 MIOCKOCTH
[TepnienuKynsip ¥ HAKJIOHHBIE!
32 anCTOﬂHI/IGYOT ?0111(1/1 0 TJTOCKOCTH bubmmorera [JOK
p fl ’ https://m.edsoo.ru/66fefadd
paccTostHue OT NMPSMOM A0 MIIOCKOCTH
[lepnienquKkynsip ¥ HAKJIOHHBIE!
33 a(]:QCTos{HHeYOT IT)OqKH 0 IJIOCKOCTHU bubmmorexa LIOK
p fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH
[TepieHAMKYSIp ¥ HAKJIOHHBIE:
34 aCIz:TOHHI/IeyOT IT)oqul 0 TUIOCKOCTH bubmmorexa [IOK
P El ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT NPSIMOM 10 TUNIOCKOCTH
15 VYTibl B IPOCTPAHCTBE: YIOJI MEXKILY bubmuorexa [JOK
MPSIMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbIN yTOJ, JUHEHHBINA YOl bubmuorexa [JOK
IBYTPAHHOI'O yriia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN YToJI, TMHEHHBIA YTOJ bubnmoreka [JOK

JIBYTPaHHOIO yria

https://m.edsoo.ru/c7¢777ed




[lepnieHIUKYISIPHOCTD MIOCKOCTEH:

bu6mmoreka [IOK

38 3HaK MepIe oc
HpH3HAK Hupn HHMKYIIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[TepnieHAMKYASAPHOCTD IIOCKOCTEM:
39 MIPHU3HAK HNEPIECHIUKYIIPHOCTH IBYX bubmmorexa LOK
p up FHIY P By https://m.edsoo.ru/ed9¢2a8e
IUIOCKOCTEH
[lepneHAUKyISIPHOCTD IIJIOCKOCTEM:
40 OPU3HAK NEPHEHIUKVIIIPHOCTU ABYX bubmaorexa [IOK
p vp FHKY AP By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o TpEX MEpHESHIUKYIISIpAX bubnmorexa LOK
P p p JIKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHECHIUKYIIIPAX bubmmorexa LOK
P P p JHKYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MeEPIEHIUKYIIIPAX bubmmorexa TOK
P R p JHKY AP https://m.eds00.1u/9f246736
KoHnTponbHas paboTta 1mo Temam
44 "[leprieHAUKYASAPHOCTD MPSAMBIX U bubmuorexa [JOK
miockocteil" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TJIOCKOCTAMU"
[TonsiTHe MHOTOTPAaHHHUKA, OCHOBHBIC
3JIEMEHTBHI MHOTOI'pAaHHUKA,
45 BBINYKJIBIE U HEBBLITYKIILIE bubmorexa LIOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu 1
46 OCHOBAHMS IPU3MBI; IIpsMas U bubnmoreka [JOK

HAKJIOHHAas IMPU3MBEI; OoKoBas u
ITOJIHAsA IMOBEPXHOCTH IIPU3MBbIL

https://m.edsoo.ru/b4ad63ad




[Tapannenenunen, mpsIMOYTOJbHBIN

bub6mmoreka [{OK

47 napasuiesienuIe]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosnbHas nupamusa,
IPaHU U OCHOBAHUE MTUPaMUbL;
48 O0KOBas U NOJIHAs TOBEPXHOCTh bubmmorexa [OK
. https://m.edsoo.ru/tblcd0as
MMpaMUbl; IPABUIbHAS U yCEUEHHAS
nupamMua
[IpaBuiibHBIE MHOTOI'PaHHUKU:
MOHSITHE MTPABUILHOTO

49 MHOI'OIPAaHHMKA; IPABWJIbHAS IPHU3Ma bubnuoreka [JOK
U TIpaBUJIbHAS UPaMUIA; IPAaBUIbHASA https://m.edso0.ru/074c8865
TpeyrojbHas nupaMuja u
MIPaBUIBHBIN TeTpasap; KyO
[IpencraBnenue o NpaBUIBHBIX

50 MHOTOTPaHHHUKAX: OKTadIp, bubmmorexa LHOK

https://m.edsoo.ru/a0fddSbf
NOJEKa’Ap U UKOCASP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpUS OTHOCUTEIBHO TOUKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTbI bubnuoreka [IOK
CUMMETPHUH B IUpaMUAX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHHUKaX
Brruncnenue 31eMeHTOB

52 MHOTOTPaHHHUKOB: p&0pa, TUaroHa, bubmmorexa [JOK

https://m.edsoo.ru/6cdbecef
YTJIbI
53 [Tnomaas 60KOBOM MOBEPXHOCTH U bu6mmoreka [JOK

IIOJIHOY ITOBEPXHOCTH IIPSAMOM
IIPU3MBI, IUIOLIA/Ib OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH

https://m.edsoo.ru/37d84157




MPSIMOW TIPU3MBI

[Tmomaae GOKOBOM MOBEPXHOCTH H

ITOBEPXHOCTH MTPAaBUIIbHOMN

Bbu6mmorexa [JOK

>4 HHpaMHf[H’ feopema o Hﬂom_,azm . https://m.eds00.ru/5603e30b
OO0KOBOI1 MOBEPXHOCTH YCEUEHHOM
MTUPAMHU/IBI
55 KonTponbhas pabota no teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka [JOK
IT
36 onsTie 06 00nEme https://m.edsoo.ru/7ad0020b
) bubmuoreka [JOK
37 OObEM mHpaMuL! https://m.edso0.ru/235171b3
, bubnuorexa [JOK
38 OOBEM mipam e https://m.edsoo.ru/f47dfefd
, bubmuorexa [JOK
39 OOBEM mupavu/ip! https://m.edso0.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM mupavu/Ip: https://m.edsoo.ru/2faadc3f
bubmuoreka [{OK
61 O0BEM pU3MBI https://m.edso0.ru/7985360
8
, bubnuorexa [JOK
62 O0BEM mpu3MEL https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 O0BEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KoHTponbHas paboTta 1mo teme bubnuoreka [JOK
"O06BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpEeHME, 0000IIEHNE bu6mmoreka [IOK




CUCTeMaTH3allys 3HAaHUH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHKE

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

[ToBTOpEeHmEe, 0600IIEHNE
CHUCTEMAaTHU3aIUs 3HAHUM.

Brriuucnenue pacctosHun: M)y bubnmoreka [JOK
66 . 1
IBYMs TOYKaMH, OT TOYKH 10 IPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 MJIOCKOCTH, MEXTY
CKpELIMBAIOIIUMHUCS TPSIMBIMHU
bu6mmoreka [IOK
67 14 0 1
TOTOBRad KORTPOILHAA pabota https://m.edso0o.ru/b9146bc0
[ToBTOpeHue, 06061IeHNE
CUCTEMaTHU3alMs 3HAHUM.
Brruucnenue yrios: Mexnay
68 CKPEUIMBAIOIIUMHUCS TPSIMbIMU 1 bubmmorexa [TOK
pett IHV P ’ https://m.eds00.1ru/56765¢e8b
MEXIy MPSMOM U IUIOCKOCTHIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KoanuyectBo 4yacos DJIEKTPOHHBIE
Ne Hdara ungposbie
Tema ypoka Konrtpoasubie | IlpakTudecku
n/n Bcero u3ydeHusi | oOpa3oBaTeJibHbIE
padoThI e padoThl
pecypcsbl
Cdepa u map: ueHTp, paauyc,

1 MaMeTp; TJI0MIAb TOBEPXHOCTH 1 bubmmorexa [IOK
A P e p https://m.eds00.ru/0341bc2b
cepsl
Bzanmnoe pacnonoxenue chepsl u

bu6mmoreka [IOK
2 TUTOCKOCTH; KacaTelbHas TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas cepbl
N3o0pakenue cdepsl, mapa Ha bubnuoreka [JOK

3 1
iockocTH. CeueHus mapa https://m.edsoo.ru/bc157{2
[unuHapryeckas MOBEPXHOCTb,

4 oOpa3yronye HUINHIPUIEeCKON | bubmuorexa [JOK
MMOBEPXHOCTH, OCh LIWJIMHAPUYECKON https://m.edso00.ru/6054b8¢c1
MOBEPXHOCTHU
[{unuHIp: ocHOBaHMS U OOKOBAS

5 MOBEPXHOCTh, 00pa3yIoIlas 1 och; | bubnmoreka [JOK
TJIOMIA s OOKOBOW M MOTHOM https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
iockocTH. Pa3Béprka mumuHpa.

6 CeueHus WINH pa (HJ‘IOCKOCTII:IO 1 bubmmorexa [IOK

B N AP ’ https://m.edsoo.ru/016e25eb
napajuIeTIbHOW HITH
NEPIEeHIUKYISIPHON OCH LIUIUHAPA)
7 Konunueckas moBepxXHOCTb, 1 bubnuorexa [JOK




o0pa3yronire KOHU4eCKon
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKON MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOoBaHMe 1 BepIInHa,

8 00pasyromas ¥ 0Ch; IO b bubmorexa HOK
pasyiom B, TUToman https:/m.eds0o.ru/897dd3b2
OOKOBOM M MOJTHOU MMOBEPXHOCTH
VY ceu€HHsIil KOHYC: 00pa3yronme u
9 BBICOTA; OCHOBaIzI/I;I " gOKzBaSI bubmmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3006paxeHne KoHyca Ha
mockocTy. Pa3Béprka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO, bubnnoreka [JOK

10 9
MapaJUIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPILUHY)

1 KoMmOunanus ten BpaiieHus u bu6mmoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHuK, OIKUCAHHBIN OKOJIO

12 cdepsl; chepa, BIMcaHHas B bu6nuoreka [IOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpallleHus

13 [TonsTue 06 00bEMe. OCHOBHEIC bubmuorexa [JOK
CBOKCTBa 00OBEMOB Tell https://m.edso0.ru/26a03fb7

N bu6mmoreka [JOK
14 06
PEM HILIHHIDA, KOHyca https://m.eds00.1ru/5513d87b
N bubmuoreka [{OK
15 O0BEM 11apa 1 Iomaas chepsl
P mank chep https://m.edsoo.ru/d189bde2
16 [TonoOHbIE TeNa B MPOCTPAHCTBE. bubnmoreka [JOK




COOTHOIIIEHUS MEX/TY TUIOINAIMHU
MOBEPXHOCTEH, 00BEMaMHU
MOOOOHBIX TEN

https://m.edsoo.ru/810cfleb

17 Kontponbhas pabota no temam bubnmoreka [JOK
"Tena Bpamenus" u "O6bembl TeN" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha IJI0CKOCTH U B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CnoxxeHue ¥ BEIYUTAHUIE BEKTOPOB bubmorexa HOK
P https:/m.edsoo.ru/23£4f089
bu6mmoreka [IOK
20 VYMHOKEHHE BEKTOpa Ha YUCTIO
MHOMCHUE BEKTOpa Ha HAC https://m.edsoo.ru/dee379¢b
Pasnoxenune BekTopa 1o TpéM
21 HEKOMILTAaHAPHEIM BEKTOpaM bubmmorera [JOK
P PaM. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenumnena
Pemenune 3agad, CBSI3aHHBIX C
22 MIPUMEHEHHUEM MpaBUII IEHCTBUI C bubmorexa HOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanaaTHO-BEKTOPHBINA METO/
23 I I/Ip CIICHUH reOMef HYSCKUX bubmorexa HOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbHas cuctema
24 KOOpPJIMHAT B MPOCTPAHCTBE. bu6mmoreka [JOK
Koopaunats! Bexropa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/layu B KOOPJAMHATAX
)5 VYron Mexay BEKTOpaMH. bubnuoreka [IOK
CkansipHO€ IPOU3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brluucnenue yrioB Mexay bubnmoreka [JOK

MMPAMBIMH U IINIOCKOCTAMHU

https://m.edsoo.ru/8efbe78e




Kontponbhas pabota no teme

27 "BekTopsl 1 KOOpIMHATHI B 1 bubmorexa OK
p " PA https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHmE, 0600IIEHNE U
73 cucreMatu3arys 3Hannii. OCHOBHBIC | bubnuotexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHME, 0000IIEHUE 1
29 cructemaTu3anus 3Hanui. OCHOBHBIC | bubmuoreka [JOK
¢burypsl, GpakTsl, TEOpEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUH
[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTU3alKs 3HaHMH. 3a1a4un Bbu6mmoreka [JOK
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KUIACC

Kon

NpoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTe/ILHOI NPOrpamMMBbl CpelHero 001ero 00pa3oBaHus

7 I'eomerpus
7.1 OrniepupoBaTh MOHATUSIMH: TOUKA, MPSMast, IIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIICJCTBUS U3 HUX MPU PEIICHUU
. TeOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MNOHATUSAMH: MAPALIEIBHOCTh M NEPIEHAUKYJIIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccugumnupoBatbs B3auMHOE pacIioiOKEHUE MPSIMBIX M TUIOCKOCTEH B
. MIPOCTPAHCTBE
OnepupoBath NOHATHSAMU: IBYI'PAHHBIA yIOJ, TPAHU JBYTPAHHOIO YIJIA,
7.5 pedpo IBYrpaHHOTO yIiia, IMHEWHBINA YroJl IBYTPaHHOTO YIJia, TpagyCcHast
Mepa IBYTPaHHOro yria
6 OnepupoBaTh MOHSATHUSMHU: MHOTOTPAHHHK, BBIMYKIBIM M HEBBIMTYKIBII
‘ MHOT'OI'PAHHHK, JIEMEHTbl MHOTOT'PAaHHHKA, TPABUIILHBIM MHOTOTPAaHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHMKOB (MHUpamMuja, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapajuienenume, Kyo0)
KnaccuduimpoBaTh  MHOTOTPaHHUKH, BBIOMpass  OCHOBaHUS IS
. KIacCUpUKauu  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMbIE U  HAKJIOHHBIE MPHU3MBL,
napajuie’enuneabl)
79 OnepupoBatb MIOHSTUSIMU: CeKyIas IJIOCKOCTB, CEYeHUe
' MHOTOT'PaHHUKOB
710 OOBACHATP  NPUHLUIBI  TOCTPOEHUSI CEUEHUH  MHOTOrPaHHUKOB,

HCIIOJIB3YA MCTOM CJICIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OIPpaHHHUKOB MCETOAOM CJICAOB, BBIIIOJJHATH

(BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:




BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1aun Ha HaXO0XKJEHHE T€OMETPUUYECKUX BEJIMYMH MO oOpasLam
WM aIropuTMaM, NPUMEHs] W3BECTHBIC AHAIUTUYECKHE METOMBI IIpU
pelIeHUH CTaHJApTHBIX MATeMAaTHYECKUX 3a4a4 Ha BBIYUCIICHHE
pPacCTOSIHUM MEXAY IBYMs TOYKaMHU, OT TOYKH 0 IPSIMOM, OT TOYKH J0

IIJIOCKOCTHU, MEKAY CKPCIIUBAOIIUMHUCA ITPAMBIMUA

7.13

Pemate 3aaun Ha HaXOXACHUE TEOMETPUUECCKUX BEJIMUMH IO oOpas3iamM
WIA alTOpUTMaM, MPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOIBl IMPHU
pEeIICHUN CTAaHIAPTHBIX MAaTEeMAaTHYECKUX 3a/lad Ha BBIYMUCICHUE YTJIOB
MEXIy CKPEIIMBAIOIIUMUCS MPSAMBIMU, MEXAY MPSIMON U TUIOCKOCTBIO,

MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Beramcnsate 00bEMBI M IUIOMIATM  IMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupaMua) ¢ MPUMEHEHHEM (OPMYJI, BEIYUCIATH COOTHOIICHUS
MEXIY IO IMU MMOBEPXHOCTEH, o0BEMamMu 0T0OHBIX

MHOI'OI'PaHHHUKOB

7.15

OnepupoBaTh MOHATUSAMH: CUMMETPHsI B IMPOCTPAHCTBE, LEHTP, OCh U

IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CUMMETPUH (PUTYPBHI

7.16

W3Bnekatb, MpeoOpa3oBBIBATh M WHTEPHPETHPOBATH HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

[TpumeHsTH reomeTpuueckue (axKThl IJsl PEIICHHs] CTEPEOMETPUUYECKIX
3a[a4, NPEANOJAralolluX HECKOIBbKO INAroB PEHICHMs, €CIH YCIOBHS

MMPUMCHCHUS 3a1aHbI B SIBHOM (I)OpMe

7.18

HpI/IMeHHTB HpOCTGfII.HHG nporpaMMHbBIC CPEACTBA W JJICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1av

7.19

[IpuBOAUTE MpHUMEpPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HH, pACIIO3HABATh NPOABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHSATH MoJTyuyeHHbIE 3HAHUS Ha MPAKTHKE: aHAJTM3UPOBATh peabHbIC
CUTyalldd M NPUMEHATh H3yYEHHBbIE IOHSTHUA B IPOLECCE IOHCKA
peleHus MaTeMaTHYeCKU chopMyIMpOBaHHON npoOJIeMsl,
MOJIETIMPOBaTh pealbHbIE CUTyallMM Ha SI3bIKE T€OMETPHUH, UCCIEN0BATh
IIOCTPOEHHBIE MOJEIHN C MCIIOJb30BAaHUEM I'€OMETPUUECKUX MOHATHH U
TEopeM, ammapara ajareOpsbl, peliaTh NPaKTHYECKUE 3aJauu, CBSI3aHHBIE C

HaXO0XXIACHUEM I'COMETPHUICCKUX BEINYHH




11 KITACC

Kon IIpoBepsiemble nMpeAMeTHbIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI
NpoBepPsieMoro .
0o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeHero 001ero 0opa3oBaHusi
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: TUIMHAPUYECKAs] IOBEPXHOCTh, 00Opa3yIolre
6.1 UMAJTUHAPUYECKOW TMOBEPXHOCTH, LMJIWHJP, KOHUYECKAas MOBEPXHOCTD,
' oOpa3yolye KOHMYECKOM  MOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (IUINHAP, KOHYC, cepa u map)
6.3 OOBACHATH cIOCOOBI MOTYYSHHUS TEJl BPALICHUS
6.4 KrnaccudumnmpoBaTh B3aUMHOE pacONOKEHUE CPEephl U MIIOCKOCTH
OniepupoBarh MOHSATUSMU: MIAPOBOM CEIMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTAa CETMEHTa, IIApOBOM CJIOW, OCHOBAHHWE IIApPOBOrO CJOS, BHICOTA
IapPOBOTO CIOS, IIAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TENn BpallCHHUS,
' TEOMETPUYECKUX TEJ C MPUMEHEHUEM (PopMyT
OnepupoBarh TMOHSATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIA B cdepy U
6.7 OIMMMCaHHBIN 0KOJIO cepsl, chepa, BIMCaHHAS B MHOTOTPAaHHUK WU TEJIO
BpaIieHus
63 BbIYuciasTh  COOTHONMICHHWSI MEXIy TUIOMIAASIMH  TIOBEPXHOCTEH W
' o0BEMamMK MOAOOHBIX TET
6.9 N3o00paxaTh uzydaempie QUTYPHI OT PYKH U C MPUMEHEHHEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrimoHATE (BBIHOCHBIC) IIOCKHME YEPTEXKH U3 PHUCYHKOB TIPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUA CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUYECHUS Tl
BpaIieHus
W3Bnekarp, WMHTEpHpETUpPOBATH M MpPeoOpa3oOBBIBaTH WH(OOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYI Ha
YepTekKax U pUCYHKaxX
[IpumensaTy reomerpuyeckre (HaKThl ISl PEIICHHUS] CTEPEOMETPUUECKUX
6.12 3a/1a4, MPENoJIaraloluX HECKOJbKO IIaroB PpELICHUs, €CJIH YCIOBUSA
MIPUMEHEHUS 3a/1aHbI B SBHOU popme
6.13 OnepupoBath NOHITHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BreimonaaTs HeﬁCTBHH CJIOKCHHUA BCKTOPOB, BbBIYUTAHUA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, O6T)$[CH$ITI), KakKUMH CBOMCTBaMH OHHU

00J1a1ar0T

6.15

[IpumeHsTh NpaBuIIO Napasuieenunena Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHAMU: JACKAPTOBLI KOOPAMHATBHI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA,
yroiax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOPOB M IIPOMU3BEJEHUE BEKTOpPAa HA YMCIIO, YIOJl
MEXIY BEKTOPAMH, CKAJIIIPHOE MPOU3BEACHHUE, PACKIaAbIBATh BEKTOP 10

ABYM HCKOJIUIMHCAPHBIM BEKTOPaAM

6.18

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B HCKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pemrats HpOCTef/'IIHHe TCOMCTPHUYCCKUC 3a/ladih Ha NPUMCHCHUC

BEKTOPHO-KOOPAWHATHOTO ME€TOJa

6.20

Pemrats 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUU U
HaxXOXKIACHUEC I'COMCTPUUCCKHUX BCJIUYHH I10 o6pa3uaM W aJIrOpUuTMaMm,
IIPpUMCHAA HU3BCCTHBIC METOAbI npu pEeICHUN CTaHAapPTHBIX

MaTCMaTHYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeilre NporpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

6.22

HpI/IBO)II/ITL IMpUMEPbl MAaTECMAaTUYCCKUX 3aKOHOMepHOCTCﬁ B IIpupoac u

JKHU3HU, PACIIO3HABATh MTPOABJICHUC 3aKOHOB I'COMETPHU B UCKYCCTBEC

6.23

[IpuMmeHsTh NONy4YEHHbIE 3HAHHUSA Ha IPaKTUKE: AHAJIU3UPOBATH
peanbHble CUTyallUM W IPUMEHATh W3YyYEHHbIE IMOHATHA B IpoLEecce
MOUCKA pEelICHUs MaTeMaTu4ecku chopMyIupoBaHHON MpoOIEeMBl,
MOJIETIUPOBATh pealibHblE€ CUTYallMd Ha SI3bIKE '€OMETPUHU, UCCIIEI0BATh
MIOCTPOCHHBbIE MOJIENM C MCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH U
TEopeM, anmnapara ajareopsl, pelaTh MpaKTHUYEeCKUE 3a7auu, CBSI3aHHbIE C

HaXO0XIACHUEM I'€COMETPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 006  aKCMOMAaTUYECKOM  TOCTPOCHHH  CTEPEOMETPHHM:  aKCHOMBI

CTCPCOMCTPHHU U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacnonoxkeHue OpSAMBIX B IPOCTPAHCTBE:  IEpECEKaroluecs,
napajyieIbHbIE M CKpelIuBaromuecss TmpsmMbie. [lapaninenpbHOCTh MPSAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajlielibHbIE TMpsMble B  IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MAPAJUIETBHOCTh MPAMON U IJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YyroJl MEXKAY TMpSMBIMH B IPOCTPAHCTBE.
[TapayenpbHOCTh TIOCKOCTEN: MapaJuleibHbIE MIOCKOCTH, CBOWCTBA MAPAIIEIbHBIX
miockocteid. [Ipocreifmme mpocTpaHCTBEHHBIE (UTYpPHI HAa TIIOCKOCTH: TETPadap,

Ky'6, napaJjiieJICurIiC ], IOCTPOCHUC CcedyeHU

7.3

[lepneHauKyISIpHOCTh NPSAMON M IUIOCKOCTHU: TEPHNEHAMKYJSPHBIE NPSMbIE B
IPOCTPAHCTBE, MPAMBIE MapaliebHbIE U MEPIEHIUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
NEPIEHAUKYJIIPHOCTU NIPSIMOM U INIOCKOCTH, TEOPEMA O IPAMOM MEPIEHAUKYIIAPHON
IUIOCKOCTH. YTJIbI B TPOCTPAHCTBE: Yrojd MEXIy IMpsMOM U IUIOCKOCTBIO,
JBYTPaHHBIA yToJI, JMHEWHBIH Yyros JABYrpaHHOro yria. IlepneHaukyssp Hu
HAKJIOHHBIE: PACCTOSHHUE OT TOYKHM JIO IUIOCKOCTH, PAacCTOSHUE OT MpsAMOM [0
IUIOCKOCTH, MPOEKIHs (Urypbl HA IUIOCKOCTh. [leprneHauKyIsIpHOCTh MIOCKOCTEM:
IOpU3HAK  MNEPHEHIUKYJSIPHOCTH  JABYX  IulockocTed. Teopema o  Tpéx

NEPIEHANKYIIAPax

7.4

[lonsiTHE MHOrOTpaHHMKAa, OCHOBHBIE 3JEMEHThl MHOIOTPaHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKM, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yroiabHas
npusMa, TpaHU U OCHOBAHMS MPU3MBI, MpsAMas U HAKJIOHHAas NMPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH NMpu3Msl. [lapamienenunen, npsMOyTroJIbHBIN NapauIeIeIUIIe
u ero ceorcrsa. [Iupamuna: n-yroiapHas nMpaMuaa, TpaHd U OCHOBAHKME ITUPAMUBL,

OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMHJIbI, IPAaBUIbHAS M YCEUEHHAs] MUPAMMJIA.




DneMeHThl Npu3Mbl W mHpamMuabl. llpaBuiabHbIE MHOTOTPAHHMKHU: TIOHSATHE
NpPaBUILHOTO MHOTOIPAHHMKA, MpaBUJbHAA MpU3Ma W MpaBUIbHAS MHPAMUJIA,
IpaBWIbHAs TPEYroJibHAs MUpaMKIa U MPaBUIIbHBINA TeTpadap, kyO. [IpeacraBnenue
0 MPaBUJIbHBIX MHOTOTPAHHHUKAX: OKTajyAp, AOACKa’ap U uKocasapyrue CedeHus

IMPU3MBbI 1 THPAMHIbL

7.5

CumMeTpusi B TNPOCTPAHCTBE: CHMMETPUA OTHOCHUTEIIBHO TOYKH, MPSMOM,
IJIOCKOCTH. DJIEMEHTBI CUMMETPHUH B MUpAMUJIAX, MapajieJenuneaax, mpaBuibHbIX

MHOTI'OrpaHHHUKax

7.6

Borunicnienue 31€MEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yriel. Ilinomane
OOKOBOW MMOBEPXHOCTH U TIOJHOH TOBEPXHOCTH MPSAMOW MPU3MBI, ILJIOLIA]b
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi nipu3Mebl. [lnomans 60xoBoit
IIOBEPXHOCTU U TIOBEPXHOCTH IIPABUIBHOM MNUPAaMUABI, TEOpeMa O IUIOLaau

yceu€Hnoi nupamuabl. [lorsarue 06 06béme. O6BEM nMUpaMubl, MIPU3MBI

7.7

[MonoOusbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEX/TY IUIOUIAIIMU TIOBEPXHOCTEH,

00BEMaMHU ITOTOOHBIX TEN

11 KITACC

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

[ummHapryecKkas OBEPXHOCTh, 00pa3yIolie HMINHAPUIECKON MOBEPXHOCTH, OCh
WIMHApUYECKoi moBepxHOocTH. LunmmHap: ocHoBaHUS M OOKOBasi MOBEPXHOCTH,

o0pa3yromias U 0ch, IIIOIIAalb OOKOBOM U MOTHON TOBEPXHOCTH

6.2

Konudeckasi moBepXHOCTh, 00pa3yromfe KOHHIECKOW MOBEPXHOCTH, OCh U BEPIINHA
KOHUYecKol mnoBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, oOpa3yolas U OCh,
Iomaas OOKOBOM W TMOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYyC: oOpasyromue u

BbICOTA, OCHOBAaHUA U OoKkoBas MMOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIONIalb TOBEPXHOCTH chephl. B3anmHoe

PpacroJIOKEHUC C(I)epI:I n IJIOCKOCTH, KacaTCibHas IINIOCKOCTH K C(pepe, miomanab

chepnl

6.4

N3o0pakenue Ten BpalieHus: Ha TWIOCKoCcTU. Pa3BEépTka UIMHIpa U KOHYCa

6.5

Kom0Ounanuy Tten BpalleHHs M MHOIOTPAaHHHUKOB. MHOTOrpaHHHMK, ONMCAHHBIN

OKOJIO C(I)epbl, C(I)epa, BIIMCAHHAsA B MHOT'OI'PaHHUK, WJIX TCJIO BpallICHUA

6.6

[Tonsitue 06 o0bEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tein. Teopema o0 00BEME

OpAMOYTOJIBHOIO Mapajulenenunena M ciuenactsus n3 Heé. OOBEM IMIMHIPA,




koHyca. O0bEM mapa u 1miomaab chepol

[logoGupie Tema B mpoctpancTBe. COOTHOIICHHS  MEXAY  IUIOMIAJSIMHU

67 MOBEPXHOCTEHN, 00bEMaMU MTOTOOHBIX TEI
6.8 Ceuenust uunuHzapa (mapajuieibHO U HEPIEHANKYJISIPHO OCH), CEYEHHs] KOHyca
' (mapanenbHOE OCHOBAHUIO M MPOXO/IAIIEE Yepe3 BEPIINHY), CEUEHUS 11apa
Bextop Ha mnockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOKeHHe BeKTopa Ha yucio. PaznoikeHue BekTopa Mo TpEéM HEKOMIIaHAPHBIM
' BekTopaM. IlIpaBuno mapamtenenunena. Pemenue 3amay, CBA3aHHBIX  C
MIPUMEHEHUEM MIPABUJI ACHCTBUI C BEKTOpaMU
[IpsimoyronbHasg cucTteMa KOOpPAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
6.10 [Tpocreiiine 3agaun B KOOpAMHATAaX. YTosl Mexay Bekropamu. CkanspHoe

IMPOU3BCACHNEC BCKTOPOB. Brraucnenme YIJIOB MEXKAY HNpAMBIMU M IINIOCKOCTSAMM.

KoopanHaTHO-BEKTOPHBIM METO/I IIPU PELLIEHUN T€OMETPUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Koa
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMbI CPeHEro 0011ero
o0pa3zoBanus

Bnanenue meromamu J0Ka3aTeNbCTB, AITOPUTMAMH PELICHUS 3ajad;
yMeHue (opMyIupoBaTh W ONEPUPOBATH TOHSATHSIMHU: OIpEICIICHHE,
aKCMOMa, TeopeMma, CIEICTBUE, CBOMCTBO, NMPHU3HAK, J0KA3aTENIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKH; IPUMEHSTH UX; YMEHHE (DOPMYITUPOBATD
00paTHOE M TMPOTHBOIIOJIOXKHOE YTBEP)KICHUE, NMPHUBOIUTH NMPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTU4eCKOW WHIYKIUY;
NPOBOANTH JIOKA3aTEIbHBIE PACCY’)KICHUS TPH pPEHIeHHH 3ajaad,
OLICHUBATh  JIOTMYECKYI0  NPAaBWIBHOCTh  PACCYXJIEHUH;  yMeHue
OIIEPHPOBATH MOHATHUSMH: MHOXECTBO, TOJIMHO)KECTBO, OICpAIlMH Ha
MHO)KECTBAMH; yMEHHE WCIIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
ammapar Juis OIMCAHUs PEeATbHBIX MPOILIECCOB U SBJICHUN U TIPU PELICHUU
3a7a4, B TOM UHCIE€ U3 JPYruX YYeOHBIX IPEIMETOB; YMCHHE
OTIepUPOBATH MOHATHIMHU: rpad, CBI3HBINA Tpad, aepeBo, LUKI, rpad Ha
IUIOCKOCTH,; YMEHHE 3a/aBaTh W ONHUCHIBaTh Tpadbl pazTHIHBIMU

crioco0amu; UCIOIb30BATh Tpadbl IPU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHSATHUSAMH: HAaTypaJbHOE YHCIIO, IIEJI0€ YHCIIO,
CTCTICHb C IIeJIBIM MTOKa3aTeIeM, KOPSHb HATYPaJIbHON CTEIECHU, CTEICHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C  JACHCTBUTEIBHBIM
mokaszareneM, JorapupM UYWCIa, CHHYC, KOCHHYC M  TaHTEHC
NPOM3BOJILHOTO 4YHCIA, OCTATOK MO MOMAYJIO, PalMOHAIBHOE YHCIIO,
HppannuoOHaJIbHOC YHuCJIO, MHOXECTBa HaTypaJlbHBIX, OCIbIX,
panrOHAJIBHBIX, ﬂeﬁCTBHTeHBHBIX YHUCCII, YMCHUE HUCITIOJIB30BATh
NPU3HAKU JIETUMOCTH, HAUMEHbBIIWK OOIIMN NEIUTEeNh U HaMMEHbIee
o0rmiee KpaTHOe, aNropuT™ EBKIMIa MpH penIeHu  3a1ad; 3HaKOMCTBO C
pPa3IMYHBIMH ~ TO3UIMOHHBIMH ~ CHCTEMaMH  CUHUCICHHS, YMECHHE
BBIIOJIHATh BBIYUCIICHUE 3HAYCHUU U Hpeo6pa30BaHH51 BLIpa)KCHI/Iﬁ cO
CTENeHsSMHU MW JjorapudmMaMu, mpeoOpa3oBaHUs IPOOHO-PAMOHATBHBIX

BBIpa)KeHPIfI; YMCHHUC OIICPUPOBATH TMOHATHAMHU: TOCJICHOBATCIILHOCTD,




apupmeTHyecKast nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHEYHO yObIBaloIlasgs TE€OMETpUYECKas IPOrpeccusi; yMEHHue
3a7laBaTh MOCIIEI0BATENBHOCTH, B TOM YHUCJIE C TIOMOLIbIO PEKYPPEHTHBIX
dopMyn; yMEHHE ONepupoBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COMNpsKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yucia, ¢opma 3aluCH  KOMIUIEKCHBIX ducesl  (reoMeTpuyeckas,
TpUTOHOMETpUYecKass U  anreOpandeckas); yMeTb  IPOM3BOJHTH
apupMeTHYeCKue NEHCTBUS C KOMIUIEKCHBIMH YHCIaMH; IHPUBOAUTH
IpUMEpPhl  UCIOJB30BAaHUS  KOMIUIEKCHBIX  4YMCE;  ONEpPUpPOBaTh
MOHATHAMU:  MaTpuua 2xX2  u  3%3, omnpeaenuTenb  MaTpHILbI,

T COMeTpH‘{CCKHﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OmnepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
MOKa3aTeNIbHbIE, CTENEHHBIE, JIorapu(pMHUUECKUe, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSMH: TOXJIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUM M HEPABEHCTB, DPABHOCUIBHOCTH
YPaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IIApAMETPOM; IIPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEUICHUS MaTeMAaTHYECKUX

3a7la4 1 3aaa4 U3 pa3IndHbIX obnacreit HAaYKU U peaHBHOﬁ KHU3HU

YMeHue onepupoBaTh HOHATHSAMU: (QYHKUHUS, YETHOCTh (DYyHKIMH,
NEepUOTUYHOCTh (DYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKUIMH, 3KCTpeMyM (QYHKLNHU, HAUOOJbllIee M HAUMEHbILIEE 3HAUYECHUS
(GYHKLIMU HA TPOMEXYTKEe, HeNpepbIBHAs (YHKIMS, aCUMIITOTHI Tpaduka
GbyHKIMM, TIepBasi U BTOpas MPOU3BOJHAS (DYHKIMHU, TEOMETPUUECKUI U
¢u3uuecKkuil CMBICIT TPOMU3BOJHOM, IepBOOOpa3Has, OIpeneTIEHHBIN
UHTETpAJ;, YMEHHE HAaXOIUTh AaCUMNTOTH Tpaduka (GyHKIUH;, yMeHHE
BBIUNCIIATh NPOU3BOAHBIE CYMMBI, IIPOM3BEIEHHUS, YAaCTHOTO U
KOMITO3UIIMH (PYHKIUI, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(YHKLIUU; YMEHHE HaXOAWTh IPOU3BOJHBIE JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE UCIMOJIb30BaTh MPOU3BOJIHYIO JJs HCCIeNOBaHUSA (DYyHKIHA,
HaxXoAWTh HAuOOJIbUINE M HAUMEHbIIHE 3HAYeHUs (YHKUUH; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIOJIb30BaHUEM amapara MaTeMaTHu4ecKoro
aHaJIM3a; IPUMEHATH IPOU3BOJHYIO JUIS HAXOXIACHUS HaWIydlIero

pE€IICHUA B INPHKIAAHBIX, B TOM YHUCJIC COLHHWAJIBbHO-D3KOHOMHUYCCKHUX M




bu3MYeCcKUX 3a7a4ax; HaXOJUTh TUIOMIAJAN U 00BEMBI (PUTY C TTOMOIIBIO
MHTErpaja; NPUBOJUTh MPUMEPHl MATEMaTHUYECKOTO MOJCIUPOBAHUS C

MoMoIIbI0 TuddepeHITnaTbHBIX YpaBHECHUI

VYMeHue onepupoBaTh MOHATUAMHU: TIpaduk (yHKOMH, oOpaTHas
GyHKUMSA, KOMIO3UIMS (QYHKUUH, TUHEWHas (yHKIMs, KBaJpaTHYHAsS
byHKIMS, panMoHaIbHAS byHKIMS, CTEIEHHAas byHKIMS,
TpUroHOMeTpudyeckne  (QyHKIMM, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTenbHas H JiorapudMuueckas (QYHKIUH; yMEHHUE
CTPOUTH TpapUKH HM3Y4YEHHBIX (YHKLUH, BBIIOJIHATH HpeoOpa3oBaHUs
rpa¢uKoB (YHKIMH, UCTIONB30BaTh TPAPUKH JJIS U3yUEHHS MPOLIECCOB H
3aBUCUMOCTEH, NMPHU PELICHUH 33734 U3 APYTUX Y4eOHBIX HMPEIMETOB U
3aja4 U3 peabHON JKU3HU; BBIPaXKaTh (OpMyJIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOicTBa W rpadukn (QyHKOMHA 115
pelleHs ypaBHEHUH, HEPaBEHCTB U 3aJau C MapaMeTpaMu; U300paxarhb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pEUICHUN YPaBHEHHUH,

HEPABCHCTB U UX CUCTEM

YMeHHe pemiath TEKCTOBBIE 33aJaud pPa3HbIX THMOB (B TOM 4YHUCIE Ha
MPOLEHTHI, JOJIM U YacTH, HA JBWKCHUE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJIOTH, 3aJ]a4i U3 00JIaCTH yNpaBJICHUS JUUYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTaBISATh BHIPAXKCHUS, YPaBHEHHS, HEPABEHCTBA M UX
CUCTEMBbI IO YCJIOBHIO 3a/layH, MCCJIEI0BaTh IOJYUYEHHOE pEIIeHHE U
OIICHUBATh MPaBIONOJAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJAEIHPOBAThH
peajbHbIe CUTYallMM Ha SI3bIKE MATEMAaTHUKH; COCTABJISATH BBIPAKCHHUS,
YpaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCJE0BATh IOCTPOEHHBIE MOJEIM C UCIOJIb30BAaHUEM ammapara

anredpbl, MHTEPIIPETUPOBATH MOTYUCHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATHIAMH: cCpeiHee apupMeTHuyecKoe, Meauana,
HauOoJpIllee M  HAMMEHBIIEEe 3HAYeHUs, pa3Max, JUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHWE YHCJIOBOro HaOoOpa; yMEHHE U3BIEKaTh,
UHTEPIPEeTUpPOBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B Ta0nMIax, Ha
JrarpaMmmax, rpadukax, OTpaXkarIylo CBOMCTBA pealbHbIX MPOIECCOB U
SBJICHU; MPEICTaBIATh HH(GOPMALIMIO C TOMOIIbIO TAOJIUIl U TUarpaMM;
UCCIIEI0BaTh CTaTUCTHUYECKHE [aHHBbIC, B TOM YHCJIE€ C IPUMEHEHUEM
rpadguyeckux METOJOB U  DJEKTPOHHBIX CpEeACTB; TIpaduyecku

HCCICA0BAaTb COBMCCTHBIC Ha6J'IIOI(eHI/IH C INoOMOIIbK  JuarpamMm




paccerBaHUs U JTMHEWHOI perpeccuu

YMeHue OIepupoBaTh IOHATHAMU: CIyYaWHBIA OIBIT MU CIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BAHUEM TI'papUUECKUX METOJOB; INPUMEHATh
(bopMyNBl CIIOKEHHSI U YMHOXXEHHUSI BEPOSTHOCTEH, (OpMyIy MOJTHOMN
BepoATHOCTH, popmyiny bepnymnnu, komOuHaTopHble (HaKkThl U (HOPMYIIBI;
OLIGHUBAaTh BEPOSTHOCTH pealibHBbIX COOBITUH; YMEHHE OIEepPUPOBATH
MOHATUSAMHU: CIydalHas BEJIMYMHA, pPAacCIpeleleHUe BEpPOSTHOCTEH,
MaTEMAaTHYECKOE OKUAAHHUE, JUCIIEPCUS M CTAaHAAPTHOE OTKIOHEHUE
CIly4aliHOM BeIMYMHBI, (YHKIUU paclpenesieHus: W  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTE€JIbHOTO M HOPMAIbHOIO PpaCHpPEICIICHUN;
YMEHUE WHCIOJIb30BaTh CBOMCTBA M3YYECHHBIX pACHPEACICHUN I
pelleHrs 3ajla4y; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUYHBIX HCCIEAOBAaHUI; yMEHHE NPUBOAUTH IPHUMEPHI
NPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIIEPUPOBAThH MOHATUAMU: COYETaHUE, IEPECTAHOBKA,
YHUCIO COYETAHWH, YHMCIO TEpPecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAaKThl U PaCcCykACHUS JUIsl pelIeHus 3a/1ay;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT

YMeHune onepupoBaTh IOHATHUSAMHU: TOYKa, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIUVIA, IUIOCKMA Yrou,
JBYI'PAHHBIA yroj, TPEXIPAaHHBIA YroJ, CKPEUIMBAIOIIHMECS IPSIMBIE,
[apaJuIeJIbHOCTD U NEPIEHIUKYJIAPHOCTD MPSMBIX M IUIOCKOCTEH, Yol
MEXIY MNPSAMBIMHU, YIrOJI MEXKIy MNPSAMOW M IIJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMHM, PACCTOSIHAE OT TOYKHU JO IUIOCKOCTH, PACCTOSHHUE MEXIY
IIPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMHU; YMEHHUE UCIIOJIb30BaTh IIpU
peleHnn 3a1ad u3ydeHHbIe (AaKThl M TEOPEMbI IUIAHUMETPUH; YMEHHE
OLICHUBAaTh  pa3Mepbl OOBEKTOB  OKpPY)KAIOLIEro MHpa; CTPOUTh
MaTE€MaTU4YeCKUE MOJEIM C IOMOIUBK) T€OMETPUYECKUX IIOHATHU H

BCJIIMYHMH, p€IIAaTh CBA3AHHBLIC C HUMH IIPAKTUYCCKHUE 3a1a4n
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VYMeHue onepupoBaTh MOHATHAMU: IUIOIAAb (GUrypsl, 00bEM GUTYpHI,
MHOTOTPaHHMK, MPAaBUIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIPaHHHKA,
Ky0, mnapajulelenunen, Npu3Ma, NHpaMuaa, (urypa U IOBEPXHOCTh
BpallleHUs, LWIMHAP, KOHYC, Iap, cdepa, IIomaab cdepsl, MIOLIAIb

MOBEPXHOCTH THUPAMUIbI, MPU3MBI, KOHyCa, IUIMHApPA, 00bEM KyOa,




IPSIMOYTOJIBHOTO NapajuleNienuIena, NMUpaMHUAbl, MPU3MbI, LWIMHIPA,
KOHYyCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEYEHUs KOHyCa M LUIUHAPA,
NapajuleJbHble OCH WM OCHOBAHMIO, CEYEHHE 11apa, IUIOCKOCTb,
Kacatomasicss cdepsl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTrpaHHMKa, N300pakaTb MHOTOIPAaHHUKHU, (PUTyphl M IOBEPXHOCTH
BpAILEHUs, UX CEYEHHUs], B TOM YHCJIE C IIOMOILBIO IIEKTPOHHBIX CPECTB;
YMEHHE NPUMEHITh CBOMCTBA F€OMETPUUECKUX (UTYDP, CAMOCTOSTEIHHO
(bopMynHMpOBaTh ONpPEENICHHs] U3y4aeMbIX (PUIYp, BBIABUraTh I'MIIOTE3bI
O CBOMCTBaxX W MpPHU3HAKAX T'€OMETPHUECKUX (PHUTYp, OOOCHOBHIBATH HIIU
onpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccuukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIMMBbIE JOMOJIHUTEIIBHBIC

HOCTPOCHHS

11

VYmMmenne OIICpHUpPOBATH IIOHATUAMMU. JOBHUXKCHUC B IMPOCTPAHCTBE,
napajuielbHBIA MePeHOC, CUMMETPHUsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TOA00Ms, TOMO00HBIE (QUTYpHI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIC (DUTYPBI, B TOM YHCIIE B TPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOIB30BaTh T'€OMETPUYECCKUE OTHOIICHUS
Ipu pCHICHUH 3aJad; HaAXOAUTb TCOMETPUUYCCKHC BCIIMYUHBI (I[J'II/IHa,
yroi, Iiomaab, o0bEM) NpU pelIeHHH 3a7ad W3 JPYTHX Y4eOHBIX
npeaMEToOB U U3 peaJIBHOﬁ KN3HU; YMCHUC BBIYUCIIATHL TCOMETPHUICCKUC
BEJIMYMHBI (JUTMHA, YTOJ, IUIOMmA/b, OOBEM, TUIOIMIAJb TOBEPXHOCTH),
UCTIONB3YSl W3y4YeHHbIE (OPMYJBI M METOAbI, B TOM YHCIIE: IUIOLIA]h
MOBEPXHOCTH THPAMHUIBI, TIPU3MBI, KOHYCa, HWIMHIPA, TUIOMAIs CQepsl;
00BEM Ky0a, TPSMOYTOJILHOTO TapasuieNenuneia, MUPaMUbl, MPU3MBL,
MWIMHIpa, KOHycCa, Iapa; yMEHHE HaXOJWTh OTHOLICHHE OO0BEMOB

no00HBIX pUryp

YMenue OIICPpHUPOBATH IOHATHUAMU: NIPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOPAWMHATHI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BCKTOPOB,

MMPOU3BCACHNEC BCKTOpPA Ha 4YHCJIO0, PA3JI0KCHUC BCKTOpA IIO 6331/10}/,

12 CKQJISIPHOE IPOM3BEAECHUE, BEKTOPHOE NIPOU3BEACHHUE, YIOJI MEXKIY
BEKTOpPaMH; YMEHHE MCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ
JUISL peUIeHHs] TEOMETPUYECKUX 3aJad M 3aJad JPYTruxX Y4eOHBIX
MPEIMETOB

13 YMeHne BBIOMpATh TOAXOMSIIIMA METOA IS PEIICHHUS 3a/auu;

INOHUMAHUC 3HAYUMOCTH MATCMATUKNW B HU3YYCHHUU MPUPOAHBIX U

06IIICCTBCHHBIX IMPOILCCCOB n S[BJ'ICHI/II\/JI; YMCHHEC  pacCliO3HAaBATb




IIPOSIBJIICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHE IPHUBOIUTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUH PpPOCCUMCKOM U  MHUPOBOU

MaTeMaTU4YECKON HayKH




IHEPEYEHD 2JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMBbIX HA EI'D
IO MATEMATUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon

1 UYucna v BBIYMCIEHUS

1.1 Hatypanbsble u nesnsle uncina. [Ipu3Hakyu JeNMMOCTH LEIBIX YHACE

- Parmonanehbple  ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JApOOHM, TPOLEHTHI,
' OecKOHEYHbIE IEpUOANYECKUE ApoOU

13 ApudmMeTnuecknii KOpeHb HATypaJbHOU cTeneHu. JIeHcTBUsA ¢ apupMeTHIECCKUMHU
' KOPHSIMM HaTypalbHON CTENIEHU

14 Crenens ¢ nensiM nokasareneM. CTENeHb ¢ pallMOHaIbHBIM MToKa3zareneM. CBoMCTBa
' CTETEeHU

s CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTHUHbIE U HATypaJIbHbIE JTOTapU(MBI

JlelicTBUTenbHBIE uHcia. ApupMeTHYeCKHe Omepanud ¢ JeHCTBUTENbHBIMU
1.7 yucnamu. [IpubnuxEHHbIE BHIYMCICHUS, TPaBUJIa OKPYTJIECHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BbIUMCIICHUN

1.8 [IpeoOpa3oBaHre BbIpaXKEHHIA

1.9 KomiuiekcHsle yncna
2 YpaBHEHUs U HEPABEHCTBA

2.1 [enble n 1poOHO-pallMOHAIBHBIE YPaBHEHUS

2.2 HppaumonanbHble ypaBHEHHS

2.3 Tpuronomerpruyeckue ypaBHEHUs

2.4 [TokazarenbHble U Torapu@MUUecKue ypaBHEHUS

2.5 [enpie 1 1poOHO-panMOHATIBLHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEPABEHCTBA

2.7 IToka3arenbHble U TorapuMuyecKre HepaBeHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.1 VYpaBHEHUs], HEPABEHCTBA U CUCTEMBI C TApaMETPaMu




zil Matpuna cucTeMbl JINHENHBIX ypaBHEHUH. ONpeneauTens MaTpULb
3 OyHKIMH U TpaduKH
31 OyHkuus, cnocoObl 3ananus ¢QyHkuuu. ['paduk ¢yHxiuu. B3aumHo oOpartHbIe
' ¢bynkun. YétHple u Heu€THbIe pyHkmu. [leprnoauueckue GpyHkuuu
OOnacte ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymm  QyHkuum.
32 [IpoMexyTKH  3HAKOMOCTOSHCTBA. IIpoMEXyTKH  MOHOTOHHOCTH  (DYHKIUH.
' MakcumymMbl M MHUHUMYMBI ¢GyHKuuu. HauOosnblnee M HauMeHblllee 3HAa4YEHUE
(GYHKIMU Ha TPOMEKYTKE
13 CrenenHast (yHKUMS C HaTypaJbHBIM M IIEJBIM TIOKa3zareneM. EE cBoiicTBa
' rpaduk. CoiicTBa 1 rpad)MK KOPHS /-0 CTEIICHH
34 Tpuronomerpuueckue GyHKINH, UX CBOICTBA U rpaduku
3.5 IToka3zarenbHas u orapudmMuueckas GyHKIMU, X CBOHCTBA U TpapUKH
16 Touku paspeiBa. AcuMmMnToThl rpaduxoB ¢yHkuuil. CpoiicTBa  (QyHKUUH,
. HENpPEPBIBHBIX HAa OTPE3KE
3.7 IlocnenoBaTeabHOCTH, CIIOCOOBI 3a0aHUs [TOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTprudeckas nporpeccuu. opmMyiia CI0KHBIX MPOLIEHTOB
4 Havana maTremMaTn4eckoro aHammsa
4.1 [TpousBoanas pyukuuu. [Ipons3BoHbIE 2IeMEHTAPHBIX (PYHKITHI
[IpuMeHeHHe TNPOU3BOAHOM K MCCIEJOBAHUIO (YHKIMI Ha MOHOTOHHOCTb H
4.2 SKCTpeMyMbl. HaxosxaeHne HauOoJIbIIero ¥ HAaUMEHBIIETO 3HAa4YeHUs (PyHKIUH Ha
OTpE3Ke
43 [TepBooOpasnas. MaTerpan
5 MHokecTBa U JOTHUKa
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J{narpammel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTATUCTUKA
6.2 BepositHocTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH




7.2

HpHMHe H IINIOCKOCTHU B ITPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpalCHUS
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
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