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HOACHUTEJ/IBHASA 3AIINCKA

Pabouas mporpamma yue6HOro Kypca «I'eomerpusi» 0a30BOro ypoBHS AJis
obyuaromuxcsi 10 —11 xmaccoB pa3paboTraHa Ha ocHOBe DeaepanibHOTO
roCyZapCTBEHHOTO 00pa30BaTEbHOIO CTaHIapTa CpeaHero o0Immero oopa3oBanusl,
C y4€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHMA, TPEABIABISIEMBIX K
MaTeMaTH4eCKOMYy OOpa3OBaHHUIO, M TPaAUIUHA POCCHUHUCKOTO O00pa30BaHUA.
Peanuzamus mporpammel o0ecrieduBaeT OBIaJACHUE KITFOUEBBIMA KOMIICTCHITUSIMH,
COCTABJISIIOIIMMUA OCHOBY JIJII CaMOPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIBHOTO Pa3BUTHS
JUIHOCTH 00YyYarOIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth y4eOHOTO Kypca T€OMETpUM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHusi OOyCIIOBJIEHa NPAKTHYECKOW 3HAYUMOCTBHIO METANpeIMETHBIX W
IPEIMETHBIX Pe3yJbTaTOB OOyYeHUs] T€OMETPUU B HAMPABICHUH JIMYHOCTHOTO
pa3Butus oOydaromuxcsi, (GopmMupoBaHus (G(YHKIMOHAIBHON MaTeMaTHYeCcKOu
IPaMOTHOCTH, U3yUYCHHUSI IPYTUX YU€OHBIX TUCHUILIINH. PazButne y oOyuaromuxcs
MPABWIBHBIX TPEACTABICHUNA O CYIIHOCTH M TPOUCXOXKICHUU T'€OMETPHUYECKHX
abCTpakiuii, COOTHOIIEHUH PEATbHOTO0 U HJI€AJbHOI0, XapaKTepe OTPaKeHUs
MAaTEMATUYECKON HAyKOW SBICHUW M TPOLECCOB PEAIBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAyK M POJIU MATEMAaTHYECKOTO MOJEIUPOBAHNS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaluXCs, a TaKXKe Ka4yeCTB MBIIIJICHUS, HEOOXOMUMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTRBE.

['eomeTpust sABISETCS OMHUM W3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero o00pa3oBaHMs, TaKk Kak O0OECleYMBAET BO3MOXKHOCTh HW3YYECHHS Kak
JTUCIUIUIAH €CTECTBEHHO-HAYYHOUM HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MpblUieHHEe, GOpMUpPYyeMOe NpH H3yYEeHUH OOYYAIOIIUMHUCS
NOHATUMHBIX OCHOB T'€OMETPUHN U TIOCTPOCHUHU ETTOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIe¢ PEIICHHUS TEOMETPHYECKUX 3a7ad, yMEHHE BBIJIBUTATh U OMPOBEpPraTh
TUIOTE3bl HETIOCPEACTBEHHO HCIOJB3YIOTCS IMPHU PEIICHUHM 3a7a4 eCTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (PHU3UKH.

YMeHue OpueHTHUPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O0OJIACTSAX NEATENBHOCTH uernoBeka. OpUeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHMAIbHOTO OBITHSA, (opMa
OTPaXCHHUST OKPYKAIOIIET0 MHpPA, YCIOBHE YCIHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  JIeHCTBUTENBHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU



oOpa3zaMu OO0BEIMHSET pa3HbIe BUIbI Y4EOHOW U TPYAOBOW JEATETHLHOCTH,
SABJISIETCS. OJHUM M3 TPO(PECCHOHATBPHO Ba)XXHBIX KauyeCTB, MO3ITOMY aKTyasibHa
3amaya (GOpMHUPOBaHUS y OOYYaAIONMIMXCS TPOCTPAHCTBEHHOTO MBIIICHUSI Kak
Pa3HOBUJIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHUYECKOHN JAEITETbHOCTU 10 MHOTUM HAMPaBICHUSIM.

[lens ocBoeHHMs mporpamMmbl y4deOHOro Kypca «l'eomerpus» Ha 06a3z30BOM
ypoBHE OOydeHuss — oO0IIeo0pa3oBaTebHOe H  OOIIEKYJIbTYPHOE pa3BUTHE
oOyJaronuxcsi  4yepe3  oOecriedeHMe  BO3MOXKHOCTH  MPUOOpETEeHUs U
UCIIOJIb30BAHUSI CUCTEMATUYECKMX TIEOMETPUYECKUX 3HAHUA W JCUCTBUM,
CHEIM(PUIHBIX TEOMETPHH, BOZMOKHOCTH YCIIEITHOTO TPOJAOKCHHST 00pa30BaHuUs
O CIIEIUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAAHBIM UCIIOJIE30BAHUEM T'€OMETPHUH.

[IporpammMa 10 TeoMmeTpur Ha ©0a30BOM YpOBHE TMpeaHAa3HA4YeHa JIs
00yJaronuXxcsi CPeTHEH IIKOJIBI, HE WCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYIHESHUN
Ha YpOBHE OCHOBHOTO 00Iero odpazoBanus. Takum o0Opa3om, oOydaromuecs: Ha
0a30BOM ypOBHE JIOJDKHBI OCBOHWTH OOIME MAaTeMaTHUYeCKUe YMEHHsI, CBS3aHHbBIC
co crnenupuKol TEeOMETPUHM M HEOOXOAUMbIC ISl KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh U3YYHTHh T€OMETPHUIO Ooiiee
rIyOOKO, €ClM B JaJbHEHIIEM BO3HUKHET HEO0OXOIWMOCTh B T€OMETPHUYECKHUX
3HAHUAX B MIPO(EeCcCHOHANBHOMN JAEeSITETbHOCTH.

JlocTikeHne 1ed OCBOCHHSA TMPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpuOpUTETHBIMH 3aJadaMH  OCBOCHHS Kypca
«I"eometrpun» Ha 6a30BOoM ypoBHE B 10—11 Kiraccax sSIBISIOTCS:

e (QopMupoBaHue TIpEACTABICHUS O TEOMETPUU KaK YaCTH MHPOBOK

KYJIBTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue TpeACTaBICHUS O MHOTOTPAHHHMKAX M Tellax BpaIleHHS
KaK O BOKHEHIIMX MaTeMaTUYECKUX MOJIEINISIX, MO3BOJISIOMIUX OIMHUCHIBATH
Y U3y4aTh Pa3HBIC SIBJICHUS OKPYKAIOIIETO MUPA,;

o (opmupoBaHME YMEHHUsS pACIO3HABATh HA YEPTEKaX, MOJCISIX U B
peaTbHOM MUpPE MHOTOTPAHHUKH U TeJla BPaIllCHNUS,

e OBJIQJICHWE METOJAMH DEIICHUS 3aJa4 Ha MOCTPOCHUS Ha M300paKEHUSX
IPOCTPAHCTBEHHBIX (UTYD;

e (QopMupoBaHWEe YMEHHS OINEPUPOBATH OCHOBHBIMH TMOHATUSIMH O
MHOTOTPaHHHUKAX U TeJIaxX BPAIICHUS U UX OCHOBHBIMU CBOWCTBAMU;

e OBJAJICHWE  AJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpOBaHHE YMEHHS TPOBOJIUTH  HECIOXKHBIE JOKa3aTelIbHbIC
pacCy X JCHHs B XOJIe PEIICHHs] CTEPEOMETPUYECKHX 3a1a4 W 3a7ad C
MIPAKTUYECKUM COJICP)KaHUEM;



e pa3BUTUE  MHTEIJIEKTYaJbHbIX W  TBOPYECKUX  CHOCOOHOCTEH
oOy4aromuxcsi, TO3HABaTeJIbHOM  aKTUBHOCTH,  HCCIIEOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIUICHHUS,

e (opmupoBaHHE (G YHKITMOHATBLHOU TPaMOTHOCTH, peeBaHTHOM
F€OMETPUU: YMEHHME pACIO3HaBaTh MPOSBICHUS TIE€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEATbHBIX >KHU3HEHHBIX
CUTYyallUsIX U MPU HU3YyUYEHUU IPYTUX Y4YEOHBIX MPEIMETOB, MPOSBIICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynnpoBaTh HUX Ha S3BIKE
T€OMETPUHU U CO3[1aBATh T€OMETPUUYECKHE MOJIEININ, IPUMEHITh OCBOCHHBIN
T€OMETPUUYECKHUI amnmapaT Uisl pPElIeHUs] MPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPHPETUPOBATh U OLIECHUBATD MOJTYyUYEHHBIE PE3YJIbTATHI.

OTnuuuTeNbHONM OCOOEHHOCTBHIO MPOrPaMMBI SBIISIETCS BKIIIOUEHHE B KYypC
CTEpEOMETpUU B Hauajllie €ro H3y4YeHHs 3aJad, pellaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, W OMPEeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHWE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JanbHENIIeMy U3yUYEeHHIO TIPeIMETa.

[Ipeanourenre oTnaércs HArJISIAHO-KOHCTPYKTUBHOMY METOAY OOy4deHUs, TO
€CTh TEOPETHUUECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
MPAKTUYECKOW AEATEIbHOCTU. Pa3BUTHE MTPOCTPAHCTBEHHBIX NPEICTABICHUM Y
yUYalllUXC B KypCE€ CTEPEOMETPUM MPOBOAMUTCS 3a CUET pEIICHUS 3aJad Ha
CO3JlaHUE€  TMPOCTPAHCTBEHHBIX  OOpa3oB M  3aJad Ha  OMNEPUpPOBAHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Coznanue oOpa3za MPOBOJUTCS C OMOPOW Ha
HarJIAIHOCTh, a ONEpPUpPOBaHME OOpa3oM — B YCJIOBHUSIX OTBJICYEHUS OT
HaTrJIAIHOCTH, MBICIIEHHOT'O U3MEHEHHUS €T0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE coaepkaTenbHble JIMHUU Kypca «I'eomerpum» B 10—-11 kimaccax:
«MHororpanHukn», «I[IpsiMpie U MIOCKOCTU B MPOCTPAHCTBEY», «Tena BpaleHus»,
«BeKTOpbl ¥ KOOPAUHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUU
pacnpenensercas He TOJbKO IO COAEPKATEIbHBIM JHUHUSAM, HO M 1O TOAaM
00y4YeHHUs Ha ypOBHE CPEeAHEro 00IIero o0pa3oBaHus.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTam
OCBOCHMSI paboueil mporpamMMbl, pacnpeiei€éHHbIM 10 TrojaaM oOy4eHwus,
CTPYKTYPUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJAJCHUE T'E€OMETPUUECCKUMU
MOHATUSMHM M HaBbIKAMH OCYIIECTBIISUIOCH MOCIEAOBATENbHO U MOCTYNATEIBHO, C
COOJI0/ICHUEM MPUHIIMIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIFOUAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPE/ICTABICHUM OO0Y4alolUXCcs, pacliupss U
yrayOusist e€, 00pasysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3ydenue reomerpun otBoaurcs 2 yaca B Hegento B 10 knacce u 1 gac B
Henemio B 11 kiacce, Bcero 3a ABa roga ooydyenus - 102 yueOHbIX daca.



COAEPKAHUE YUYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ NUIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHA  CcTepeoMeTpuu. Touka, mnpsAmas, IIOCKOCTb,
npoctpancTBO. [loHsTHE 00 AaKCMOMATUYECKOM NIOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosio)keHHue TNpsSMBIX B NPOCTPAHCTBE: IEPECEKAKOIINECS,
NapajulesIbHble M CKPEIIMBAKOIIMECH MpsAMble. llapamienbHOCTE MNPAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: MAPAJUIECIbHBIE TPSIMBIE B  MNPOCTPAHCTBE;
NApPAJUIENIBHOCTh TPEX NPSAMBIX; MAPAIIIEIBHOCTh NPSIMOM M INIOCKOCTH. YTUIBI €
COHAIIPABJICHHBIMU CTOPOHAMH; Yrod MEXIy MpsSAMbIMH B THPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEH: rapajuieiIbHbIE IIJIOCKOCTH; CBONWCTBA
napajyienbHbIX IIockocTed. [lpocreiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TeTpasp, KyO, napaijiesienuies]; HOCTPOCHUE CEUSHU.

[leprieHIMKYASAPHOCTD MPSAMOW U IUIOCKOCTH: MEPIEHANKYISAPHBIE IPSMBIC B
IIPOCTPAHCTBE, IMpPSMBIC IAPAJUIEIBbHBIE W IEPHEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK TEPICHIUKYISIPHOCTH MNPSIMOM M IUIOCKOCTH, TEOopeMa O MpsSAMOU
MEPICHAUKYJISIPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXIY IPSIMOU U
IJIOCKOCTBIO;  IBYTPAaHHBIA  yrOJl, JIMHEHMHBIA yroJl  JBYI'PAHHOTO  yIJIA.
IleprieHAMKYIAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT NOpsAMOHM 110  IUIOCKOCTH, MpOeKIus  (GUrypel  Ha  IJIOCKOCTb.
[leprieHAUKYASIPHOCT  TUIOCKOCTEM: MPHU3HAK MNEPHEHAUKYJISIPHOCTH  ABYX
IJI0CKOCTEN. Teopema 0 TpEX MEepIEHAUKYISpax.

MHoOrorpaHHuKH

[IoHATHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHMKA, BBITYKIIBIC
Y HEBBITYKJIBIE MHOTOTPAHHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronapHas
npu3Ma; TpaHd U OCHOBAaHMS MPU3MBIL, MpsAMas U HaKJIOHHAs MPU3MbI; OOKOBas U
NOJIHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenumnen, IPSAMOYTOJIBHBIN
napajulesienuien u ero coucrsa. llupammpma: N-yrosbHas nupamuaa, TPaHU H
OCHOBaHHUE NUpamMubl; O0KOBasi U MOJIHASI HOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U
yCed€HHas nupamuja. OJIEMEHTbl Npu3Mbl U nupamuasl. I[IpaBuibHbIE
MHOT'OTPaHHUKU: NOHATHUE MPABUIBHOIO MHOTOIPAaHHHUKA; NPAaBWIbHAA MPU3MA U
MpaBWIbHAS NHUPAMUIA; NPABUIbHAS TPEYroJbHAas NUPAaMUIA W IPaBUIbHBIN
teTpadap; kyO. IlpencraBieHune o MPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
nonexaap u ukocasap. CedeHus: npu3Mbl U TUPaMUbL.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, IMPSMOM,
IUIOCKOCTH.  ODJEMEHTbl CHUMMETPUM B NUpaMuAax, HNapajulesenunenax,
PaBWIbHBIX MHOTOI'PAHHUKAX.



Bbluucienue 53J€MEHTOB MHOTIOTPAaHHUKOB: pEOpa, JuaroHaigu, YIJIbL
[Tnomane OOKOBOW TOBEPXHOCTH W TIOJTHOM TMOBEPXHOCTH TPSIMOM TMPU3MBI,
IJIOIIAJb OCHOBaHUM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSAMOW MPHU3MBIL.
[Tmomans OOKOBOM TOBEPXHOCTH W IOBEPXHOCTH IIPABHIIBHON THPaMU/IBI,
TeopemMa O Iulomanu yceu€HHod mnupamuibl. [lonarue o0 o0béMe. OOBEM
MAPaAMUJIbI, IPU3MBI.

[logoOHble Tema B mpocTtpaHcTBE. COOTHOLICHHS MEXAYy IUIOHIAAsIMU
MOBEpPXHOCTEN, 00bEMAMH MOJOOHBIX TEI.

11 KIIACC

Tesia Bpamenust

Hunuuapuueckas MOBEPXHOCTb, oOpazytoiue HUIUHIPUYECKOM
MOBEPXHOCTH, OCh UWIMHIPUYECKON MOBEPXHOCTH. [lWauHApP: OCHOBaHUS H
OOKOBasi TOBEPXHOCTh, oOOpasyrollas MU OCh; IUIOHAAb OOKOBOW W TOJIHOM
MTOBEPXHOCTH.

KoHunueckas moBepxHOCTb, 00pa3yrollue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOW moBepXHOCTH. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yromas
U OChb, IUIONIaAh OOKOBOM U TIIOJHOM TMOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yroIIre 1 BRICOTA; OCHOBAHMS M OOKOBAsi TOBEPXHOCTD.

Cdepa u map: 1eHTp, paauyc, AUaMETp; IUIONIAJIb MOBEPXHOCTU CQEPHI.
B3anMHoe pacnonoxkenue cdepsl U INIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
II01A1b CEpHI.

N3ob6paxkeHune Ten BpalieHrs Ha TNIOCKOCTH. Pa3BEépTka nuivHIpa 1 KoHyca.

KomOuHanuu Ten BpalleHUss W MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMHMCaHHBIM OKOJNIO cdepbl; cdepa, BNHCAHHAST B MHOTOTPAaHHUK, WA TeEJO
BpallCHHUS.

[Tonstue 06 00béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Mapajuiefienuneqa W ciaeactBusi u3 He€. OO0bEéM HWIMHAPA,
koHyca. O0BEM I1apa U mIomaab cepsol.

[TogoOubie Tema B mpocTpaHcTBEe. COOTHOMICHHS MEXIY TUIOMIAASIMU
MOBEPXHOCTEN, 00bEMaMH OJTIOOHBIX TE.

Ceuenust muiauHApa (MapajyieIbHO M MEPHEHAUKYISIPHO OCH), CEUYECHUSA
KOHyca (mapajuieIbHOE OCHOBAHUIO M IMPOXOJAIIEE YEPE3 BEPIIHUHY), CEUEHUS
niapa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miiockocTu U B nipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOkEeHUE BeKTOpa Ha uncio. Pa3noxkeHne BeKTOpa 1mo TpEM HEKOMIUIAHAPHBIM
BekTopam. IlpaBuino mnapawienenunena. PemieHue 3agad, CBA3aHHBIX C
IIPUMEHEHUEM MpPaBWI JEUCTBUU € Bekropamu. lIpsmoyroneHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaunatel BekrTopa. lIpocreiimme 3amaum B
KOOpAWHATaX. YTroa Mex1y BekropaMu. CKalsipHOE MPOU3BEIAECHHUE BEKTOPOB.
Brruucnenue yrioB Mexay NPSIMBIMHA U IUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPY PEUIEHUH T€OMETPUUECKUX 3a/1au.



HJIAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHSA MPOrpaMMbl Y4eOHOro IMpeameTa
«MaremaTuka» XapaKTepU3yKOTCS:

I'paixkpanckoe Bocnuranme:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3ULIUN 00YYAIOIIETrocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHUHCKOro OOWIECTBA, MPEACTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYp, SIBICHHIA,
mporeayp TpaXIaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM
B3aUMOJICCTBOBAaTh C COLMAJIBHBIMU HWHCTUTyTaMHU B COOTBETCTBUM C HX
(GYHKUMSMHU 1 HA3HAYEHUEM.

ITaTpuoTHYeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON IpaXAaHCKON UACHTUYHOCTH, YBAXKEHUS K
MIPOLIJIOMY M HACTOSIIIEMY POCCUUCKON MaTEMAaTHKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHHSIM POCCUICKUX MAaTEMATUKOB U POCCUICKONW MaTEMaTUYECKOM ILIKOJIbI,
K HCIIOJIb30BAHUIO 3THUX JOCTM)KEHMHM B JIPYrMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMS:

OCO3HaHUEM JIyXOBHBIX LIEHHOCTEMN POCCUICKOTO Hapoja;
c()OPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAaHUSA, ATHUYECKOIO  IOBEACHMS,
CBSA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U ACSATEIbHOCTBIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYEeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYas 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, peLIeHN, pacCyXIEeHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATUYECKUM ACTIEKTaM Pa3IMYHBIX BUIOB UCKYCCTBA.

Pu3znyeckoe BOCIUTAHHE:

cOPMHUPOBAHHOCTHIO YMEHHUS NPUMEHATH MaTEMaTU4YeCKHe 3HAHUS B
MHTEpEecax 310pOBOTro U O0€30MacHOTro 00pasa )KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3/I0pOBbIO (3J0pOBOE MHUTAHUE, COATAaHCUPOBAHHBIM PEXUM 3aHATHA U

OT/BIXA, peryJspHas dusnueckas AKTUBHOCTb); duznyeckoro
COBEpUICHCTBOBAHUS, npu 3aHATHSIX CIIOPTUBHO-03/10POBUTEIIBHOM
NEATEIIBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYIO0JIIOOUS; UHTEPECOM K
pa3nuuHbIM  chepaM  TpodeCCHOHATLHON  NEATEIhHOCTH, CBSI3aHHBIM  C
MaTeMaTHUKON M e MPHIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieir mpodeccMd W peain30BbIBATH COOCTBEHHBIC IKW3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUIO Ha TMPOTSKEHUU BCEH J>KU3HU, TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JKO0JIOrHYeCKoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKON KYJIbTYphl, MOHUMAHUEM BIIUSHUSI
COITMATbHO-PKOHOMHYECKHUX IPOIIECCOB HA COCTOSHHUE MPUPOTHON M COIMAIBHOU
Cpenbl, OCO3HaHWEM TJ00aJbHOTO XapaKTepa OKOJOTUYECKHX IPOOJIeMm;
OpHeHTaHHGﬁ Ha HpI/IMeHeHI/IC MATEMATHUUYCCKUX 3HaHI/Iﬁ pInIbt peH_IeHI/IH 3a1a4 B
00JIaCTH  OKpY’Karolel Cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OILIEHKH MX
BO3MOYKHBIX ITOCJIEACTBUM 11 OKPYKAIOLIEH CPEBI.

IleHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM U  OOIIECTBEHHOW TMPAKTUKHU, TMOHUMaHUEM
MaTeMaTHYeCKOM HAyKh Kak cdepbl 4YeTOBEYECKOW eATeTbHOCTH, JTAloB €€
pPa3BUTUST U 3HAYUMOCTHU IS PA3BUTHS LMBUJIM3AIMU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTHYCCKOM KYJIbTYpPOM KaK CpPEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISTh MPOEKTHYI0 U HCCIEIOBATEIIbCKYIO JESTEILHOCTD
WHJIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHMSI MPOrpaMMbl Y4eOHOTO Mpeamera
«MaremaTuka» XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENIbHBIMU ~ OCUCMBUAMU,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeusMU, YHUBEPCAIbHBIMU Pe2YIAAMUSHBIMU OeUCMBUAMU.

1)  Vuusepcanvnvle  nosnasamenvmvle  Oelicmeéus,  obecneuusaom
Gopmuposanue 6a3068blX KOZHUMUBHLIX NPOYECccos obyuarowuxcs (oceoenue
Memoo08  NO3HAHUS  OKpyXcamowe2o  Mupa;  NpUMEHeHUue  JIOSUYECKUX,
uccne0o8amenbCKux onepayuli, ymeHuti pabomams ¢ uH@opmayueti).

ba3oBble jiornveckue 1eMCTBUSA:

e BBISBJISITH M XapaKTEPU30BaTh CYIICCTBEHHbIC MPU3HAKN MATEMaTHICCKUX
00BEKTOB, TOHSTHH, OTHOIICHUH MEXIy MOHATUSAMHU, (OPMYITUPOBATH
ompeNie]ICHUs]  TIOHATHH; YCTaHABIMBATh CYIIECTBCHHBIH  TPH3HAK
KJaccu(UKaIUuM, OCHOBAHUS Il OOOOIEHWS W CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAJIN3A;

e BOCIPHUHHMATH, (OPMYJIUPOBaTH MW  MPeOOpPa3OBBIBATL  CYKICHHS:
yYTBEPAUTEIbHBIC W OTpUIATC/IbHBIC, CAMHUYHBIC, YAaCTHBICE M OOIIHE;
YCIIOBHBIC;

e BBIBISITh  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
NpOTUBOpeYNss B (akKTax, JAaHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;



npemjiaraTh ~ KpUTEpUHW  JUIS  BBIABJICHHS ~ 3aKOHOMEPHOCTEH M|
MIPOTUBOPECYUU;

e JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUSHHH 110 aHaJIOTHH;

e TPOBOJWTH CaMOCTOSITEJIBHO JI0Ka3aTelbCTBa MaTEeMaTHYeCKUX
YTBEPXKJICHUM (MpsAMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAlIUIO,
NPUBOJNTHh TMPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKJICHUSI ¥ BBIBOIBI;

e BBIOMpaTh croco0 pemieHUs ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHUS, BHIOMpaTh Haubojaee TMOAXOMIIMMN C  Y4ETOM
CaMOCTOSITCIIBHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBaTe/IbCKUE AeCTBUA:

e HCIIOJH30BAaTh BOMPOCHI KaK MCCIICIOBATEIbCKUH MHCTPYMCHT ITO3HAHMUS;
dbopmyaupoBaTh BOINPOCH], (PUKCUPYIONIME MPOTUBOPEUHE, MPOOIeMYy,
yCTaHaBJIMBAaTh HMCKOMOE W  JaHHOe, (QopMHpOBaThH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UINIO, MHEHHE,

e TPOBOJWTH CaMOCTOSITEIIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE 10 YCTAHOBJEHHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro
o0beKTa, SBIEHHWSA, TMPOIECCa, BBISABICHUIO 3aBUCHMOCTEH MEKIY
00beKTaMu, SIBICHUSIMH, TTPOIIECCAMU;

e CaMOCTOSITEIHLHO (POPMYITHPOBATH OOOOIIEHUS U BHIBOJBI IO PE3yJIbTaTam
IPOBEIEHHOTO HAOJIIOJICHMS, HCCIICIOBAHMS, OIICHHBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIHTATOB, BBIBOJIOB U 00OOITICHUIA;

e IPOTHO3MPOBATH BO3MOJKHOE pAa3BHTHE IPOIECCa, a TAKKE BBIABUTATH
MIPEANOI0KEHHSI O €T0 PA3BUTHUH B HOBBIX YCIIOBUSX.

Pabora ¢ nunpopmanueit:

e BBIBILATH AeUINUTH WHPOPMAIIMH, TAHHBIX, HEOOXOAUMBIX IJIsI OTBETA
Ha BOIIPOC U JUTS peUISHUS 3a0a4H;

e BbIOWpaTh HWHPOPMAIMIO U3  HCTOYHUKOB  PA3NIHYHBIX  THUIIOB,
aHATM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIIPETHPOBATH WHOOPMAITHIO
Pa3IUYHBIX BUJIOB U (DOPM TIPEICTABIICHHUS;

e CTPYKTYpHpPOBaTh MH(POPMAIIHIO, TPEICTABIATH €€ B Pa3IMUHBIX (popMax,
WUTIOCTPUPOBATH TPAPUIECKU;

e OIICHUBATH HaAEKHOCTD nHbopMaIn 1o CaMOCTOSTEIIEHO
chOpMyYyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvle KOMMyHUKamuemble Oelicmeéus,  0becneuusam

chopmMupo8anHOCmsb COYUANLHBIX HABBIKOS 00YUAIOUJUXCSL.

Oo0wenue:



BOCHOPUHUMATh W  (OPMYIUPOBaTh CYXJIEHHUS B COOTBETCTBHHM C
YCIOBUSIMU U 1IEJIIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOYKY 3pE€HHS] B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IIO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYyYEHHBIN pe3yNbTar;

B X0JI¢ 00CYKJI€HUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0JieMbl, pelaeMoi 3a7jaun, BbICKAa3bIBaTh UIEH, HALIEJICHHbIE HA MIOUCK
pElIeHUs; COIOCTABIATh CBOM CYXKIEHHUS C CYXKACHUSMH JPYTUX
YYaCTHUKOB Juajiora, OOHapyXUBaTh pa3iMuvMe U CXOACTBO MO3UIIMHU; B
KOPpPEKTHOH opMe HOpMyIHPOBATH Pa3HOIIIACHS, CBOM BO3PAKEHUS;
OPEACTABISTh  PE3ydbTaThl  PEIICHHUs]  3aJadyd,  SKCIEPUMEHTA,
UCCJIEIOBAHMS,  IPOEKTA;  CaMOCTOATENbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHHSI C YUETOM 3aJ1a4 MIPE3EHTAIMU 1 OCOOCHHOCTEH ayAUTOPHH.

CorpyaHuuecrBo:

3)

NOHMMATh WU WCMHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW M
WHJMBUAYAIBHOUN pabOTHI MPU pEIICHUH YU4eOHBIX 3a/1a4; IPUHUMATH 1EJTb
COBMECTHON JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacupenensTh BUAblI padoT, JOrOBapuBaThCs, 0OCYKAATh MPOLECC
U pe3yabTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBATh B rpynmnoBbiX ¢opmax padboThl (00Cyk1eHHsI, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBI» M HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPJMHUPOBATh CBOW JCHCTBHUA C JAPYTUMU WICHAMH KOMAaHJbI;
OIICHMBAaTh KayeCTBO CBOETO BKJAJga B OOMIMHA MPOAYKT MO KPUTEPHUSIM,
chopMyITUPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBUAI.

Vuusepcanonvle  pecynamuenvie  Oeticmeus, obecneuusarom

Gopmuposanue CMbLCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranmzanus:

COCTaBIIATH TUIAH, AITOPUTM PEIICHHUS 3a/1a4H, BBIOUPATH CIIOCO0 perieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM
uHpopMarum.

CaMOKOHTPOJIb:

BIAJCTh HaBbIKAMHU I[IO3HABATEIbHOM pediIeKCMH Kak OCO3HaHUS
COBEPIIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BIaJCTh CIOCOOAMHM CAaMONPOBEPKH, CAMOKOHTpOJS Tpolecca W
pe3ysbTaTa peleHrs] MaTEMAaTUYECKON 3a1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPHU PEIICHUU
3aja4yd, BHOCUTH KOPPEKTHUBBI B [IEITECIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, IAHHBIX, HAWICHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OHOCHHBATL COOTBCTCTBHUC PC3yjibTaTa LCINW W YCIOBHIAM, OOBSICHATH
IIPUYXHBI JOCTUIKCHUSA WM HCAOCTHMIKCHHA PCIYJIbTATOB ACATCIIBHOCTH,
HaXO0JIUTb OIHI/I6Ky, AaBaTh OLICHKY HpI/IO6peTéHHOMy OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KITIACC

OmnepupoBaTh MOHATHAMU: TOYKA, IPSAMasi, IIIOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPHHM M CIECACTBUS W3 HUX TPHU PEIICHUHU
TrCOMETPUUYECKHX 3a/1ad.

OnepupoBaTh MOHATUSAMHE: APALICTLHOCTh U MEPIICHIUKYIIPHOCTD MPSMBIX
U IJIOCKOCTEM.

KnaccuduiupoBath B3aMMHOE pPACHONOXKEHHE MPAMBIX M IUJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TOHATHSAMH: JIBYTPAaHHBIA YTOJI, TPaHH JBYTPaHHOTO yrja,
pedpo IBYIpaHHOTO YIJIa; JIMHEHHBIM YroJl IBYTPaHHOTO yTia; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh MOHATHSAMH: MHOTOIPAHHHUK, BBITYKIBIA W HEBBITYKIIBIH
MHOTOTPAaHHUK, YJIEMEHThl MHOTOTpPAaHHUKA, MPAaBUJIbHBIA MHOTOTPAHHUK.

PacrmosHaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (TIUpaMuia; TpHU3Ma,
MPSIMOYTOJIHHBIN MapajuieNienuIe, Kyo).

KnaccuduiupoBaTh ~ MHOTOTpAaHHHUKH,  BBIOMpas  OCHOBAaHHS IS
Kiaccu@uKanuy (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHHUKH; TMPaBUIHHBIC
MHOTOTPAaHHUKH; MPSMbBIC U HAKJIOHHBIC TIPU3MBbI, TTapaJIJICIICITUIICIbI ).

OnepupoBath MOHATHAMU: CEKYIas MIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHITUTIBI TOCTPOSHUS CEUCHUH, UCTIONIB3YsI METOT CIICIOB.

CtpouTh Ce€YeHHMs] MHOTOTPAHHHUKOB METOJIOM  CJIEJIOB, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1a4un Ha HaX0XACHUE TEOMETPUUSCKUX BEIMYHMH MO 00pasam uiu
aNropuT™MaM, IPUMEHSS HW3BECTHBIC AaHAIMTHYCCKHE METOAbI TIPH peIICHUN
CTaHAAPTHHIX MaTEMaTUUYECKHUX 3a7a4 Ha BBIUMCICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMH, OT TOYKH JIO TMPSIMOW, OT TOYKH JIO TUIOCKOCTH, MEXIY
CKPEITUBAIOIIMMHUCS TIPSIMBIMHU.

Pemate 3a1aun Ha HaXO0XKJICHUE TEOMETPUUSCKUX BEIMYHMH 10 00pasam Hin
aNropuT™MaM, TPUMEHSAS W3BECTHBIC AHAIMTHYECKHE METOAbl TPHU PEIICHUU
CTaHAAPTHBIX MAaTeMAaTHYECKUX 3aJad Ha  BBIUYMCICHUE YIVIOB  MEXKIY
CKpPEIIMBAIOIIMMHUCS  MPAMBIMHA, MEXKIYy TPSIMOH U IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.



Boruucnsate 00bEMBI M MIIONIAAN MOBEPXHOCTEN MHOTOIPaHHHUKOB (MpU3Ma,
nupaMua) ¢ M[OpUMEHeHHEeM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXKAY
IJIOIIAIMU TTIOBEPXHOCTEN, 00bEMaMU MOA0OOHBIX MHOTOTPAHHUKOB.

OnepupoBarb MOHATUSMH: CUMMETpPHS B IPOCTPAHCTBE; LEHTP, OCh M
IJIOCKOCTh CUMMETPUU; LEHTP, OCh U IMJIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HMHTEPOPETUPOBATH HH(POPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTYpax, MPEACTABICHHYIO HA YepTekKax U
PUCYHKaX.

[IpumensTs reoMerpuueckue (akTbl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEoJIaraliiuX HECKOJIBKO IIaroB PEIICHUS, €CIU YCIOBUS PUMEHEHUS
3a/1aHbl B IBHOU popMe.

[IpuMeHATH mpocTedIInMe MPOrpaMMHBIE CPEACTBA U DAJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI [IPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpyBoUTE NpUMEpHl MATEeMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, PACIIO3HABATh POSBICHUE 3aKOHOB FT€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh MOJdy4YeHHbIE 3HAHMSI HA TMPAKTHUKE: aHAJIM3UPOBATh peajbHbIC
CUTyallUM M TPUMEHATh M3YyYCHHbIC TOHSATUS B TMPOLIECCE IMOMCKA pEUICHUs
MaTeMaTH4eCKH CPOPMYJIUPOBAHHOM MNPOOJIEMBI, MOJEIUPOBaTh peajbHbIC
CUTyallUM Ha S3bIKE TE€OMETPUM, MCCIEN0BATh MOCTPOEHHBIE MOJEIN C
MCIOJIb30BAHUEM F€OMETPUUECKUX MOHATUI U TEOPEM, arnapara anreOpsbl; pemarhb
NPAKTUYECKHE 3a7a4H, CBSI3aHHBIEC C HAXOKJICHUEM I'€OMETPUUECKUX BEIUYHH.

11 KITIACC

OnepupoBaTh MOHATHIAMH: HWIMHIPUYECKAass MOBEPXHOCTb, OOpa3yollne
IWIMHIPAYECKOH  TIOBEPXHOCTH;  IIWJIMHIP,  KOHWYECKas  IOBEPXHOCTb,
oOpa3yrolire KOHUYECKON TOBEPXHOCTH, KOHYC; chepruueckasi HOBEpXHOCTb.

Pacnio3naBath Tena BpalieHus (LHIMHIP, KOHYC, cepa u map).

OOBSICHATH CIIOCOOBI MOTYYEHUS TeJl BPaILlCHHUS.

KnaccuduuupoBaTs B3aMHOE pacroiokeHne cepbl U MIOCKOCTH.

OnepupoBaTh NOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAHHUE CEIrMEHTA, BBICOTA
CErMEHTA; LIapOBOIl CJI0i, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Bbruncnate  00BEMBI M IUIOHIAAM  TMOBEPXHOCTEW TN  BpalleHHS,
reOMETPUYECKHX TeJ ¢ TPUMEHEHUEM (HopMy.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIMCAaHHBIK B chepy u
OMMCAaHHBII OKOJO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpAIllCHUSI.

BbyucnsaTe COOTHOIICHUS MEXKIY IJIOMIAISIMU MOBEPXHOCTEH U 00bEMaMHU
NOI00HBIX TEJ.



N3o00paxkaTh n3yuyaeMble (UIypbl OT PYKM U C MOPUMEHEHUEM MPOCTHIX
YEPTEIKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHMsI TeJl BpallleHusl.

W3Bnekatb, MHTEPNPETUPOBATH M MpeoOpa3oBbIBaTh HH(OpMaLUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

OneprpoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONMHATE EUCTBHUSL CIIOKEHHSI BEKTOPOB, BBIYWTAHUS BEKTOPOB W
YMHOKEHHS BEKTOpa Ha YKUCII0, OOBSACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaAaroT.

[IprMeHsTh PaBUIIO MapAJUIECIIENIUIIEAA.

OnepupoBarh NOHATUSAMHU: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPAMHU, CKaISIPHOE ITPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxomuTh cymMMy BEKTOPOB U IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOPaMH, CKaJISPHOE IIPOM3BEIECHUE, pPACKJIAAbIBaTh BEKTOP 110 JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTs reoMerpuueckue (aKTbl UIsl PELIEHUS CTEPEOMETPUUYECKUX
3a7ay4, PEeAnoararux HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU popme.

Pemare mpocrenmme reoMeTpuyecKue 3aadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METOJA.

Pemrare 3amaum Ha [0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLIEHUW W
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYMH M0 00pa3liaM UM aJropuTMam, IpUMeHss
U3BECTHBIE METO/IbI IIPU PEIICHUHU CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a1ay.

IIpumeHsaTh  TpoCTEUIIME NOPOTPAMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a1ay.

[IpuBOoaUTH HpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOIE W
JKU3HU, PACIIO3HABATH MPOSBIICHUE 3aKOHOB T'€OMETPHUU B UCKYCCTBE.

[IprMeHATh MOJIyYEHHBIE 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallUM W IIPUMEHATH M3YYCHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PEIICHUS
MaTreMaTH4eckKu Cc(OpPMYJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pPeabHbIC
CUTyallUM Ha $A3bIKE TICOMETPUM, WCCIEAOBAaTh IIOCTPOCHHBIE MOJEIA C
UCIIOJIb30BAHWEM M'€OMETPUUECKUX MOHSITHI U TEOpeM, arlrnapara aireOphbl; pemaTh
IIPAKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXO0XKICHUEM N€OMETPUYECKUX BEIUYMH.



TEMATHUYECKOE IIVIAHUPOBAHHUE

10 KUIACC
Konu4yecTBo yacoB
Ne HanmenoBaHmue pa3aesioB u TeM JyeKTpoHHbIE (HH(pPOBHIE)
Kontpoabnbie = IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBare/ibHbIE pecypchl
padoThI padoThI
1 BBenenue B ctepeomeTpuio 10 https://m.edsoo.ru/C503R7VIP
I1 :
2 PFVEIE H TIIOCROGTH B TIPOCIPAHCTEe . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapannenbHOCTh NPSMBIX U TIOCKOCTEHN
II
3 epneHz[mfynﬂp HOCTD TPAMBIX 12 https://m.edsoo.ru/V61LAPUCD
IJIOCKOCTEH
4 Yrael MeXy NPSIMBIMA U TNIOCKOCTAMU 10 1 https://m.edso0.ru/R38METBTQ
5} MHororpanHuku 11 1 https://m.edsoo.ru/XPW9U5FB2
6 O06bEMBI MHOTOTPAHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 [ToBTOpEHME: CeyeHus, paCCTOSHMS U YIJIBI 1 https://m.edsoo.ru/L1IAAMHO3D
OBIIEE KOJIMYECTBO YACOB IIO 68 5 0

[TPOITPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

HOYPOUYHOE INVIAHUPOBAHHME
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHyeckne
padoThI

Jlara
U3yYeHus

JJIeKTPOHHbIE HU(PPOBBIE
o0pa3oBaTe/ibHbIE pecypchl

OcCHOBHbIE TOHSTUS
CTEpEOMETPHUU: TOUKA, IIpsiMas,
IUIOCKOCTh, IPOCTPAHCTBO.
[TpaBuna n3o0pakeHus Ha
pUCYHKAX: U300paKeHUs
IJIOCKOCTEM, MapaJuIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

01.09.26

https://m.edsoo.ru/D3VCJ7UN4

[TonsTus: nepecekaromuecs
IJIOCKOCTH, NEPECEKAIOINECs
npsiMasi ¥ MI0CKOCTh

03.09.26

https://m.edsoo.ru/NR6VJY CGK

[TonaTHs: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOLIUECS
psiMasl ! IIIOCKOCTh

3HAKOMCTBO C MHOI'OIrpaHHHUKaMM,

I/I306pa)KCHI/IC MHOT'OT'paHHHKOB

Ha PUCYHKaX, Ha IPOEKLIMOHHBIX

YCPTCIKaAX

08.09.26

10.09.26

https://m.edsoo0.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

Hauanwubie cBefenus o kyoe u
MMAPaMUJE, UX PA3BEPTKU U
monenu. CedeHus
MHOTOTPaHHUKOB

15.09.26

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HavanbHbIe cBeieHus 0 KyOe 1
NUpaMUJIE, UX Pa3BEPTKU U
monenu. CeueHust
MHOTOTPAaHHUKOB

ITonsiTHEe 00 aKCHOMATHYECKOM
MOCTPOCHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEACTBHS U3 HUX

17.09.26

22.09.26

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

[TonsiTHe 00 aKCMOMATUYECKOM
MMOCTPOCHUHN CTCPCOMETPHUM:
AKCHOMBI CTCPCOMCTPUH U
CIICACTBHUA U3 HUX

[TonsiTHe 00 aKCHOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHH 1
CIIEICTBHS U3 HUX

24.09.26

29.09.26

https://m.edsoo.ru/DUKAX70QE1

https://m.edsoo.ru/YPKS5MLJL

10

ITonsiTHe 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUHN U
CIIEICTBHS U3 HUX

01.10.26

https://m.edsoo.ru/I3A98J6Z79

11

B3anmuOe pacnonoxenune
MPSIMBIX B IPOCTPAHCTBE:
IIEPECEKAIOIIMECS, TApAJIICIIbHBIE
Y CKPEILMBAIOIINECS IIPSIMbIE

06.10.26

https://m.edsoo.ru/lUIW8KR5Q

12

[TapanienbHOCTh IPSIMBIX U
IJIOCKOCTEM B MMPOCTPAHCTBE:
NapaJuIeIbHbIE NPSIMBIE B
IIPOCTPAHCTBE; MAPAJUICIBHOCTD
TPEX NMPSAMBIX

09.10.26

https://m.eds00.ru/CS9VLQOLHG6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[TapaynenbHOCTh NPSAMBIX U
TUIOCKOCTEH B MPOCTPAHCTRBE:

13 . 13.10.26 https://m.edso0.ru/PO5J6D23U
[TapannenpsHOCTH NPSIMOM U
IJIOCKOCTH
v

14 HIPL € CONATIPABTICHIBIM 1510.26 https://m.edsoo.ru/LLIAVHVBW
CTOpPOHAMH
v

15 FOIL MEXULY TIDAMRIMI B 20.10.26 https://m.edso0.ru/KGJM80EUK
POCTPAHCTBE
v

16 FOIL MEXLY HPAMRIMU B 22.10.26 https://m.edsoo.ru/24LVWHIV8
POCTPaHCTBE
[TapannensHOC OCKOCTEM:

17 PAIIEIHOCTD T e 05.11.26 https://m.eds00.ru/BUSTQIHZT
napajuiesibHble MJI0CKOCTH
CaoiicTBa napasuie

18 HeTRa MApAIICIbHbIX 1011.26  https://m.eds00.ru/0KQQK2ABA
IJIOCKOCTEHN
[IpocTenmmue npocTpaHCTBEHHBIE

19 burypsl Ha MIOCKOCTH: TETPAdIp, 12.11.26 https://m.edsoo.ru/MRT13XP79
KyO, mapaienenumne;y

20 [TocTpoenue ceuenuit 17.11.26 https://m.edsoo.ru/DISAX05J8

21 [TocTpoeHue ceueHunii 19.11.26 https://m.edso00.ru/20GC3ZP9P
KonTponbHas pabora o teme
"I e OCKOC

22 DIAMBIC H 111 e 24.11.26 https://m.edsoo.ru/BI405QJEB
npocTtpaHctse. [lapannenbHOCTh
HPSIMBIX U MJI0CKOCTEN"
[TeprieHAUKYNISAPHOCTH NPSMON U

23 IUIOCKOCTH: MEPIEHANKYIIIPHBIE 26.11.26 https://m.edsoo.ru/RN45YBOSR
IpsIMbIE B TPOCTPAHCTBE
[Tpsam

24 PIVIEIC TIApRITTGIbEEe 1 01.12.26 https://m.edsoo.ru/32MXRZDDL

NEPIEHIUKYISIPHBIE K INIOCKOCTH



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

26

[Ipsamble napajuieapHbIe U

NEPNCHAUKYJIAPHBIC K IINIOCKOCTU

[Ipu3Hak neprneHauKyIIpHOCTH
MPSIMOM U TJIOCKOCTH

03.12.26

08.12.26

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K14

27

[Ipr3Hak nepneHauKyIspHOCTH
MIPSIMOM U TUIOCKOCTH

10.12.26

https://m.edsoo.ru/HD3D63S5P

28

Teopema o nipsamon
MEePIECHANKYISIPHON IIIOCKOCTH

15.12.26

https://m.edsoo.ru/YOIQSMOH1

29

30

Teopema o npssmon
NEPNEHANKYISIPHON IIJIOCKOCTH

Teopema o pssmMon
NEPIEHANKYISIPHON IIJIOCKOCTH

17.12.26

22.12.26

https://m.edsoo.ru/81R5KU5RJ

https://m.edsoo.ru/HFKNPKZ7T

31

[lepneHUKyISp U HAKJIOHHBIE:
paccTosiHuE OT TOYKH J10
IJIOCKOCTH, PACCTOSTHAE OT
PSAMOM 10 MIOCKOCTH

24.12.26

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

32

[lepneHUKyISp U HAKJIOHHBIE:
paccTosiHuEe OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUAE OT
IIPSIMOM A0 MJIOCKOCTH

29.12.26

https://m.edsoo.ru/AD6RCACRA

33

[lepnieHIUKYISIp U HAKJIOHHBIE:
paccTosiHuEe OT TOYKH J10
IUIOCKOCTH, PACCTOSIHUE OT
PSAMOM A0 MIIOCKOCTH

12.01.27

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnieHIUKYISIp U HAKJIOHHBIE:
PacCcTOsIHUE OT TOUYKHU 10
IJIOCKOCTH, PACCTOSTHUAE OT
PSAIMOM A0 MIOCKOCTH

14.01.27

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



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

36

VYIuBl B IPOCTPAHCTBE: YroJl
MEXIy NPSMOM U IIOCKOCThIO
JIByrpaHHBIN yroJ, JTUHEHHBIN
yroJI IBYTPaHHOIO yria

19.01.27

21.01.27

https://m.edsoo.ru/PSFIXUA1I

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

37

JIByrpaHHBIN yroJ, JTUHEHHBIN
yroJI IBYTPaHHOIO yTria

26.01.27

https://m.edsoo.ru/ML0ZZY ZC7

38

[leprieHAMKYISAPHOCTD
IJIOCKOCTEN: MPU3HAK
MEePHIECHANKYISIPHOCTH JBYX
IJIOCKOCTEN

28.01.27

https://m.edsoo.ru/YRQDSM9NH

39

40

[leprieHAMKYISAPHOCTD
IJIOCKOCTEN: MPU3HAK
NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEMN
[leprieHIUKYIAPHOCTH
IJIOCKOCTEM: TpU3HAaK
NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

02.02.27

04.02.27

https://m.edsoo.ru/DY2AF84T2

https://m.edso0.ru/TSSOAINH2

41

Teopema o Tpéx
NEPICHIUKYISIpax

09.02.27

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
MEPIICHIUKYISIpax

11.02.27

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEepIEHIUKYISIpax

16.02.27

https://m.edso0.ru/OWG81WDV3

44

KonTponpHast paboTta 1o temam
"[leprieHIUKYASAPHOCTH NPSAMBIX U
wiockocTeil" u "YTIbl MeXIy
MPSMBIMH U TIJIOCKOCTSIMU"

18.02.27

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

[TonATHE MHOTOTpaHHUKA,
OCHOBHBIE JJIEMEHTHI
MHOT'OTPaHHMKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKHU;
pa3BEPTKAa MHOIOTPAHHUKA

25.02.27

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipusma: N-yroapHas npusma;
TPaHU U OCHOBAHMSI IPU3MBI;
IIpsiMasi U HaKJIOHHAs IPU3MBI,
OOKOBas ¥ MOJIHAS TIOBEPXHOCTh
IIPU3MBI

02.03.27

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
[apajulesIenuIie]l U €ro CBOMCTBA

04.03.27

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamua: N-yrospHast
NUPaMKJIa, TPAaHU U OCHOBAHHE
UpaMKJIbl; OOKOBask U TOJTHAsS
MOBEPXHOCTh NTUPaMU/IbI;
IIpaBUJIbHAS U yCEUEHHAS
nupamuia

09.03.27

https://m.edsoo.ru/ITOFX00PA

49

[IpaBuiIbHBIC MHOTOTPAHHUKH:
HOHSTHE TPABIIIBHOTO
MHOTOTPaHHHKA; TIPaBUJIbHAS
npu3Ma U MpaBIIbHAS THPAMHIA;
HpaBUJIbHAS TPEYTOJIbHAS
nUpaMuza u MPaBUIbHBIN
TeTpa’ap; Kyo

11.03.27

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBneHue o MpaBUIbHBIX
MHOT'OIPAHHUKAX: OKTAdIP,
JOJIEKAd AP U UKOCAIIP.

16.03.27

https://m.edso00.ru/06SH02IDD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CumMeTpus B IpOCTPAHCTBE:
CUMMETpPHsI OTHOCUTEIBHO TOUKH,
IpPSMOIi, IUIOCKOCTU. DJIEMEHTHI

ol 1 18.03.27 https://m.edsoo.ru/SWEUC9ENR
CUMMETPHUH B MUPAMUJIAX,
napajuiesienuneaax, MpaBUiIbHbBIX
MHOTOTPaHHUKAX
Brruncnenue 3neMeHToB
52 MHOTOTPaHHHUKOB: pEOpa, 1 23.03.27 https://m.edsoo.ru/EUPAMN760
JTMATOHAJIH, YTIIBI
[Tnomaae 60KOBOW OBEPXHOCTH
Y TIOJIHOW MTOBEPXHOCTH MPSAMOU
53 MPU3MBI, TUIOIIA/Ib OCHOBAHUI, 1 25.03.27 https://m.eds00.ru/SQY9XSIL6
TeopeMa 0 OOKOBOI MOBEPXHOCTH
IIPSAMOM IPU3MBI
[Tnomaaps GOKOBOI MOBEPXHOCTH
Y TIOBEPXHOCTHU MPaBUIILHOMN
54 MUPAMHJIBI, TEOpEMa O TIIIOMATH 1 06.04.27 https://m.edsoo.ru/R22FHBG60
OOKOBOM OBEPXHOCTHU
YCEUEHHOU MUPAMUIbI
55 Kowrpoxsras pabora no reme 1 08.04.27 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [TonsiTue 06 00BEME 1 13.04.27 https://m.edso0.ru/GM1LC394G
S7 O06bEM UpamMuIbI 1 15.04.27 https://m.eds00.ru/B307P8WTC
58 O0BEM UpamMuIbI 1 20.04.27 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM UpamMuIbI 1 22.04.27 https://m.edsoo.ru/RZ8BITMU9
60 O0bEM UpamMuIbI 1 27.04.27 https://m.edso0.ru/O0HRFO2LCT
61 O0BEM TPU3MBI 1 29.04.27 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TPU3MBI 1 04.05.27 https://m.edsoo.ru/B46EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
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63

64

65

O0BEM PU3MEI

KonTponbHas pabora o teme
"O0BEMBI MHOTOTPAaHHUKOB"

[ToBTOpeHue, 0000IICHNE
cHCTeMAaTH3aIus 3HaHUM.
ITocTpoeHune ceueHuit B
MHOTOTPaHHHKE

06.05.27

11.05.27

13.05.27

https://m.edsoo.ru/FIMOWG6KFT

https://m.eds00.ru/23S50180N

https://m.eds00.ru/KXTOCIOJG

66

67

[ToBTOpEeHue, 06o0IeHNE
cUcTeMaTH3alus 3HaHuM.
Brraucnenue pacCTOSIHUN: MEXIY
JIBYMsI TOYKaMH, OT TOYKHU 10
OPSIMOM, OT TOYKH JI0 IJIOCKOCTH,
MEXy CKPEINBAOIIUMHUCS
IPSIMBIMU

HToroBasi KOHTpoOJIbHAS paboTa

18.05.27

20.05.27

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpeHue, 0000IMIeHNE
cUCTeMAaTH3aIns 3HaHUH.
Brruncnenue yriioB: Mexmay
CKPEIIMBAIOIIMMHUCS PSMBIMH,
MEXTy TPSMOK M TUIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXTY
[JIOCKOCTSIMHA

25.05.27

https://m.edsoo.ru/X7CJU5L00

OBHIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

MPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMU OBPA30OBATEJBHOU MPOT'PAMMBbBI

10 KUIACC
Kon .
IIpoBepsiemble peAMeTHBIE Pe3yJIbLTATHI 0CBOEHUS] OCHOBHOI
NpoBepPSIeMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbl CPpeJAHEro 001ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMM: TOUKA, MIPsIMas, INTIOCKOCTh
25 [IpuMeHSTh aKCHOMBI CTEPEOMETPUN U CIEICTBUS U3 HUX MPHU PELICHUH
' reOMETPUUYECKUX 3aa4
23 OnepupoBaTh NOHATUAMM: MAPAIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' MPSMBIX U ITIOCKOCTEN
-4 KnaccudpunupoBars B3aMMHOE pacroyioKEHHE MPSIMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NOHATHAMM: JABYI'PAaHHBIM YroJjl, TpaHU JBYIPAaHHOIO YIJa,
7.5 pedpo ABYIpaHHOTO yria, IMHEWHBIM yrojl JBYTpaHHOIO YIJia, FpaaycHas
Mepa IBYTpaHHOTO yriia
26 OnepupoBaTh NOHATHSAMHU: MHOTOTPAHHMK, BBITYKJIBIM M HEBBITYKJIbIA
' MHOT'OTPaHHMK, 3JIEMEHThl MHOTOI'PAaHHUKA, IIPABUJIbHBII MHOIOIPaHHUK
27 Pacno3HaBaTh OCHOBHBIE BHJIbI MHOIOTPAHHUKOB (MHMpaMuia, MpU3Ma,
' IPsIMOYTOJIbHBIN Napajuieaenunen, Kyo)
KnaccupunupoBate  MHOTOTpaHHUKH, BbIOMpass  OCHOBaHUS  JJid
-8 KJaccupuKkauud  (BBINYKJIbIE M HEBBINYKIBIE  MHOTOIPAaHHUKH,
' NpaBWIbHBIE MHOTOTPAaHHMKH, TpsIMble W  HAKJIOHHBIE TPU3MBI,
napajuieJIenuIe bl)
- OnepupoBaTh MOHATHAMMU: CeKyIas IJIOCKOCTB, CeYeHue
' MHOT'OTPaHHUKOB
210 OOBSICHATH  NPUHIMIBI  TOCTPOEHUS  CEUEHUH  MHOIOIPAaHHUKOB,
' HCIOJIBb3YSl METO/I CJIEJIOB
11 Crpoutb ce4yeHHsT MHOTOTPAHHMKOB METOJOM CJIEIOB, BBINOJIHATH

(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (Uryp:




7.12

BUJI CBEPXY, COOKY, CHU3Y

Pemmath 3aaun Ha HAXOXJACHHE ICOMETPHUECKHUX BEJIMUMH 0 00pasiam
WIK aJIfOpUTMaM, NPHUMEHSSI W3BECTHBIC aHAIUTUYCCKUE METOJBI IPH
pPCIICHUH CTaHJAPTHBIX MAaTEMaTHYECKHMX 3aJad Ha BBIYHUCICHHE
pPacCTOSHUN MEXIY ABYMs TOYKaMH, OT TOUKH JIO TMPSMOM, OT TOYKH JI0

IJIOCKOCTHU, MEKAY CKPCHINBAIOIIUMUCS IPAMbBIMHU

7.13

Pematp 3amaun Ha HAXOXJACHHE T€OMETPHUECKHUX BEIMYMH MO 0Opasiam
WIN aNropuTMaM, MPUMEHsISI M3BECTHBIC AHATMUTUYECKHE METOAbl MpHU
pPELICHUN CTAaHAAPTHBIX MAaTEMaTUUYECKUX 3a7ad HA BBIYMCICHUE YIJIOB
MEX]ly CKPEUIMBAIOIIUMUCSA MPSIMBIMHU, MEXIY MPSAMON M IIOCKOCTHIO,

MCKAY IIITOCKOCTAMU, ABYT'PAaHHBIX YTJIOB

7.14

Beraucnsate 00BEMBI W TUIOHIAM TMOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nmupaMua) ¢ mpuMeHeHUueM (popMyI1, BEIYUCIATH COOTHOIIECHUS
MEXITY IUIOMIAIMU MMOBEPXHOCTEH, o0BéMamMu IMOJOOHBIX

MHOT'OI'PpaHHHUKOB

7.15

7.16

OnepupoBaTh MOHATUSMU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETHPOBATH HH(POPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha

YCPTCIKAX U PUCYHKAX

7.17

HpI/IMeHSITI) rCOMCTPHUYCCKHC ¢)aKTI)I IJIs1 pCICHUA CTCPCOMETPUICCKUX
3aa4, MNpCArnojiararommux HCECKOJIIbKO MIaroB pemiCHus, €CJIN YCIOBUA

MIPUMEHEHHUS 3a/IaHbI B sSIBHOU (popme

7.18

IIpuMeHATH NpOCTEHIIME MPOTPaMMHBIE CpPEIACTBA M DJIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBI IIPU PECIICHHUUN CTEPCOMETPHUICCKUX 3a1a9

7.19

7.20

HpI/IBOI[I/ITB MMpUMCPbI MATCMATUYCCKUX 3aKOHOMCpHOCTCﬁ B IIpUpPOAC U

JKU3HHU, paCllio3HaBaTh POABJICHHUC 3aKOHOB I'COMCTPHUH B UCKYCCTBC

[IpuMeHATH NOJTyYeHHBIE 3HAHUS HA MPAKTUKE: aHAIN3UPOBAaTh PEAJIbHbIE
CUTyallud M TPUMEHATh W3YyYEHHbIE IIOHATHS B IIPOLECCE IIOUCKA
pereHus MaTeMaTHYECKU chopMyIHpPOBaHHOMN po0JIeMBl,
MOJIETIMPOBATh peajbHbIE CUTYallMH Ha A3bIKE N€OMETPUU, HCCIEN0BATH
IIOCTPOEHHBIE MOJIETIM C HCIOJIb30BAHMEM T€OMETPUYECKUX IHOHATHHA U
TEopeM, ammapara anreOpbl, pemarb NPaKTHIeCKUe 3aadu, CBSI3aHHBIC C

HaXO0XXACHUEM I'COMCTPUUICCKNX BCIIMUYUH




11 KJIACC

Ko IIpoBepsiemble MpeaMeTHbIE Pe3yJILTATHI OCBOEHHS OCHOBHOIA
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl cpeHero 001ero odpazoBaHus
pe3yiabTara
6 I'eomerpust
OmnepupoBaTh NOHATUSAMH: HWIMHAPUYECKAsk TIOBEPXHOCTh, 00Pa3yIOIIHe
6.1 MWIMHAPUYIECKON TOBEPXHOCTH, LWIMHAP, KOHHYECKAash TOBEPXHOCTH,
' oOpasylone KOHHYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTH
6.2 Pacnio3naBats Tena BpamieHus (HWIHHID, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOYYESHUS TEJ BpALCHUS
6.4 KnaccudunupoBarb B3auMHOE pacronox)eHne cepbl U MI0CKOCTH
OmnepupoBaTh HOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHHE CErMEHTa,
6.5 BBICOTA CErMEHTa, MIAPOBOM CJIOW, OCHOBAHWE IIAPOBOTO CIIOS, BBICOTA
IIapOBOTO CJIOf, IIAPOBOI CEKTOP
6.6 Beruaucnare 00bEMBI M TUIOIIAAM TIOBEPXHOCTEH TENI BpAIICHUS,
' TE€OMETPUYECKUX TN C IPUMEHEHHEM (HOPMYIT
OmnepupoBaTh TOHATHUSMHU: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
6.7 OIMHMCAaHHBIN OKOJIO cepbl, chepa, BIUCAHHAS] B MHOTOTPAaHHUK WU TEJIO
BpaIeHus
6.8 BbMUCHATE  COOTHOWICHHWSI MEXIY IUIOMAASMH TOBEPXHOCTEH U
' 00BbEMamMu MOJOOHBIX Tel
6.9 N3o06paxars u3ydaemble QUTYPBI OT PYKH M C TIPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbimonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUYCHHS TEI
BpaIICHSI
W3BnekaTh, MHTEPIPETHPOBATH M TNPEOOPA30BHIBATH HH(DOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
gepTekax U pUCyHKax
[TpumMeHnsaTh reomeTpudeckue QaxkThl Uil PEHICHHUS CTEPEOMETPUUCCKUX
6.12 3a7a4, MPEANONaralolIiX HECKOJIBKO IaroB pEIICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B IBHOW (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BreimonHsTh I[eﬁCTBI/Iﬁ CIIOKCHHUA BCKTOPOB, BBIYMTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$[TL, KakKiMH CBOHCTBAMHM OHH

00JIa1aroT

6.15

[IprMeHsTE paBUIIO NMapajuIeIenuIIe1a IIPU CII0KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATHUAMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOpP, MOIYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPIHMHATHI BEKTOPA,
Yroja MEXAYy BEKTOpamH, CKaJsIpHOEC IIPOMU3BEICHHUE BEKTOPOB,

KOJUIMHCAPHLBIC 1 KOMILIAHAPHBIC BEKTOPBI

6.17

6.18

HaxoauTe cyMMy BEKTOPOB M NPOM3BEICHUE BEKTOpPA HA YHUCIO, yroil
MEXIy BEKTOpPaMH, CKaJSIPHOE MIPOU3BEJICHUE, PACKIaAbIBATh BEKTOP IO

JABYM HCKOJIJIMHCAPHBIM BCKTOPaM

3anaBath MJIOCKOCTh YPaBHEHUEM B JEKApPTOBOM CHCTEME KOOpJIUHAT

6.19

Pemate mpocreiiine TreOMETpPUYECKHME 33aJa4d  Ha [PUMEHEHHE

BCKTOPHO-KOOPAWUHATHOI'O METOAA

6.20

Pemats 3aJa4d Ha J0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHONIICHUM H
HaX0XIACHUC TCOMCTPUUCCKUX BCIIMYHH I10 06pa3uaM I aJIrOpuTMaMm,
IIPpUMCEHAA HN3BCCTHBIC MCTOJbI npu PEIICHUN CTaHOApPTHBIX

MaTEMAaTUYCCKUX 3aaa4

6.21

[IpuMeHsaT mpocCTEWIINE NPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMBI ITPU PCIICHUUN CTEPCOMETPHUICCKUX 3a0a1

6.22

[IpuBOIMTE MpHUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE H

JKU3HU, PACIIO3HABATD IMPOSBJICHUC 3dKOHOB I'COMCTPHUU B UCKYCCTBE

6.23

IIpumeHAT, DONydYEeHHBIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBAThH
peaJIbHbIE CHUTYyallUM W NPUMEHATh W3Y4YEHHBIE IOHATUS B IIpOLECCE
MOWCKA pEIICHUs] MaTeMaTHYecKu C(HOPMYITHMPOBAHHON MPOOIEMBI,
MOJENHMPOBATh PEAIIbHBIE CUTYallUM Ha SI3bIKE T'€OMETPHUH, MUCCIIEN0BATh
IIOCTPOCHHBIE MOJEIH C MCIOJb30BAaHUEM I'€OMETPHUUYECKUX MOHATHH U
TEopeM, armapara anreOpsl, pemarb NPaKTUIECKUE 3a/1a41, CBSI3aHHBIE C

HaXO0XKACHUEM I'COMCTPHUICCKUX BCIIMYNH




HPOBEPAEMBIE 2JIEMEHTBI COAEP’KAHUA

10 KJIACC

Kon

7.1

IIpoBepsieMblii 3J1eMeHT COePKAHUS

I'eomerpust

OCHOBHBIC TOHATHUS CTCPCOMCTpPUM. Tqua, npsAaMad, IIJIOCKOCTb, MPOCTPAHCTBO.
IlonsiTue 00 AKCMOMAaTHN4YCCKOM MMOCTPOCHUU CTCPCOMCTPUHN: AKCHMOMBI

CTCPCOMETPUHU U CIICACTBUA U3 HUX

1.2

B3auMHOe  pacronokeHne TOpsAMBIX B MPOCTPAHCTBE:  IEPECEKAIOIINECS,
napajulelibHble M CKpeluBaromuecs npsmble. IlapamienbHOCTh MNpsSMBIX U
IUIOCKOCTEl B  IPOCTPAaHCTBE: MapauieibHble MpPsSMbIE B  IPOCTPAHCTBE,
MAPAJUIEIBHOCTh TPEX MPSAMBIX, NAPALIEIBHOCTh MNPSIMOM M IUIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJd MEXAY MpsAMBIMM B IPOCTPAHCTBE.
[TapamienbHOCTD IIIOCKOCTEN: MAapauIeIIbHbBIE IITIOCKOCTH, CBOMCTBA MAPAJUIEIIBHBIX
wiockocteit. [Ipocreliye mpocTpaHCTBEHHBIE (DUTYpPHI Ha TUIOCKOCTH: TETPAdIp,

KyO, mapaienenuie]], moCTPOCHUE CEYCHUN

7.3

7.4

[lepneHUKYyIIpHOCTh TPSIMOM W IUIOCKOCTU: TEPIEHAMKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, IPSIMbIE NAPAJUIEIbHbIE U NEPIEHIUKYISIPHBIE K TNIOCKOCTH, TPU3HAK
MEPIECHINKYISIPHOCTU MPAMOU U IIJIOCKOCTH, TEOPEMA O MPAMOMN NEPIEHIUKYIISIPHON
IUIOCKOCTH. YINIBI B IPOCTPAHCTBE: YIrOJ MEXKAY IHpPSAMOM M IUIOCKOCTBIO,
JBYTPaHHBIA yIoOJI, JIMHEMHBIM Yyroja JAByrpaHHoro yria. llepnenmukynsp wu
HAKJIOHHBIE: PAacCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE OT MPSIMOH [0
TUTOCKOCTH, MPOEKIUs (UTYpHl Ha IMIIOCKOCTh. [leprneHAnKyIIpHOCTh TIOCKOCTEH:
IPpU3HAK  NEPHNEHAUKYJSIPHOCTH  ABYX  IUIOCKOcTed. Teopema 0  Tpéx
NEPIEHIUKYISIpax

[IoHATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHMKH, pa3BEpTKa MHororpaHHuka. [Ipmsma: n-yrosbHas
npu3Ma, TpaHd M OCHOBAHUS MPHU3MBI, MpsiMasi U HAKJIOHHAs MPU3MBbI, OOKOBAs U
II0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapainenenumnes, npsAMOyroybHbIN NapauleIenune/
u ero coictia. [Iupamuaa: N-yronpHas NupamMuia, FpaHd U OCHOBAHUE MTUPAMMIBI,
OOKOBasi W TMOJHAsI MOBEPXHOCTh MUPAMMUIIBI, IPABUIIbHAS M yCEUEHHAs MHUpaMuia.

OneMeHThI npu3Mbl " IMMHUpPAMUJBI. HpaBI/IHbHBIe MHOT'OIpaHHHUKU: TIOHATHUC




[IPaBUJIBHOTO MHOIOTpaHHMKA, NpaBWIbHAs IpU3Ma W IpaBUJIbHAs NUPAMUIA,
IpaBWJIbHAsA TPEYroJibHas MUPaMUJa U MPAaBUIbHBINA TeTpasap, Ky0. [lpencraBnenue
O TPAaBWJIBHBIX MHOTOTPAHHHKAX: OKTa’Jp, NOAECKadaAp U uKocadapyrue CeueHuns

IMPU3MBI U ITUPaAMHUIbL

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHMMCTpUA OTHOCUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHN B IMUpaMUIAX, MApaJJICJICTIMIICAAX, ITPAaBUJIbHBIX

MHOI'OIrpaHHHKax

7.6

Bbluniciienue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOM MMOBEPXHOCTHM M TIOJHOW TMOBEPXHOCTH NPSIMOW MPHU3MBI, IUIONIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoi npu3Mbl. [lnomans 60xoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOW IHPAaMHUIbI, TEOpeMa O IUIOLIaAu

yceuénHoil nupamubl. [louarue 06 06béMe. OOBEM MUpPaMUIbI, TPU3MBI

1.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXKTY TUIOIMIA/IIMUA TOBEPXHOCTEH,

00BEMaMHU ITOOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COJEePKAHUA

6

I'eomerpus

6.1

6.2

[unuHapuYeckasl MOBEPXHOCTh, 00pa3yloIue IIHHIPHIECKONH TTOBEPXHOCTH, OCh
[WIAHIPUYECKONH TOBEpXHOCTH. L[MawHIp: OCHOBaHUS W OOKOBas MOBEPXHOCTH,
00pa3yrolasi ¥ 0Ch, IJIOMIA b OOKOBOM U MOJIHON MOBEPXHOCTH

Konnueckas moBepXHOCTh, 00pa3yrolIre KOHUIECKOH TOBEPXHOCTH, OCh M BEPIIIMHA
KOHWYECKOW ToBepxHOCTH. KOHYC: OCHOBaHWE W BeplIIMHA, OOpasyromiasi U OCh,
IUI0IIa b OOKOBOM M MOJHOW MOBEPXHOCTU. YCEUYEHHBIM KOHYC: 00pasyromiue u

BbICOTA, OCHOBAaHHUA U OoKoBas IOBECPXHOCTDH

6.3

Cdepa u map: ueHTp, paanyc, AMaMmeTp, oAb IOBepXHOCTH chepbl. Bzanmuoe

PpacCIIOJIOKCHUC C(pepI)I N IINIOCKOCTH, KacaT€libHasa IINIOCKOCTb K c¢)epe, iomaiab

chepsl

6.4

N300pakeHne Ten BpallleHusl Ha TIIOCKOCTH. Pa3BEpTka IMIMHApPa U KOHYCa

6.5

KomOunanuu Tten BpameHuss ¥ MHOTOIPAaHHMKOB. MHOTOTpaHHHK, ONHCAaHHBIN

0KOJI0 cdepsl, chepa, BMHCaHHAS B MHOTOTPAaHHUK, WK TEJIO BPAILEHUS

6.6

[Tonsitue 06 oOwEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Tapajuiesienunena u cueactsus w3 He€. OO0bEM IWIMHIpA,

koHyca. O0BEM mapa u Tionanb cheps




[TogoOubie Tema B mpocTtpaHcTBe. COOTHONIICHHS  MEXAY  IUIOMIAASMU

o! MOBEPXHOCTEH, 00BEMAMHU MOJOOHBIX TEIT
6.8 Ceuennss nuiauHApa (MapaieIbHO U MEPHEHAMKYJISIPHO OCH), CEUYEHHUs KOHYca
' (mapasuieTbHOE OCHOBAHUIO U MPOXOJIAIIEe Yepe3 BEPIINHY), CeUeHHs Iapa
BekTop Ha miuockocTh M B mpocTpaHcTBe. CII0)KEHHE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4MCiO. Pa3imokeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
' BekTopaMm. [lpaBuno mapamienenunena. Pemienue 3amad, CBS3aHHBIX €
IIPUMEHEHHUEM IIPABWII JEMCTBUI C BEKTOpaMHU
[IpsimoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
6.10 [Ipocreiimne 3amayn B KOOpAMHATAX. YTroil Mexay Bekropamu. CkansipHoe

IMPOU3BEACHUEC BCKTOPOB. Brruncienue YTJI0B MCXKAY HNpPAMBIMA M IINIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METO/ IIPU PELIEHUN T€OMETPUYECKHUX 3a1a4




MPOBEPSIEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

Kon IIpoBepsiemble TPeOGOBaHNS K IPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
NMPOBEPAEMOro OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero o0mero
TpeOOBaHUs o0pa3oBaHust

Branenne meromamu J1OKa3aTeNbCTB, aIrOPHTMAMH PEIICHHS 3ajad;
yMeHue (QOpMyNIHpPOBAaTH M OIEPHPOBATH TMOHATHSAMH: OIPEACICHHUE,
aKCMoOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, MPHU3HAK, J/JI0Ka3aTEIbCTBO,
paBHOCWIIbHBIE (DOPMYIUPOBKH; IPUMEHAThH UX; YMEHHE (DOPMYIUPOBATH
0o0paTHOE W TPOTUBOIIOIOKHOE YTBEP)KACHUE, MPUBOANUTH MPHUMEPHI U
KOHTPIPHUMEPHI, HUCIOJb30BATh METOJ MaTeMaTHUECKOW WHIYKIIHNH;
NPOBOJUTH  JIOKA3aTENIbHBIC PACCYXKICHHS TPH pEIICHUH 3ajad,
1 OLICHUBATh  JIOTHYECKYID  MPAaBWIBLHOCTh  PACCYXICHUH;  yMCHHE
OINIEPUPOBATH TMOHITHSIMU: MHOXXECTBO, IOJAMHOXKECTBO, ONEpPAIMN HaJ
MHOXKECTBAMHU; yMEHHUE HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH
anmapaTt JUIs OIIMCAHHS PEATbHBIX IPOLECCOB U SBJICHUHN U MPH PEIICHUN
3a1a4, B TOM YHCJIE W3 JPYTUX YYEOHBIX TIIPEIMETOB; YMEHHUE
OTIIEpUPOBATH MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OIHCHIBATH Tpadbl Pa3IMIHBIMU

Croco0aMmu; UCIIOJIb30BaTh rPpadbl IPU PEIICHUH 3a1a9

YMeHne omepupoBaTh MOHSATHAME: HATYpaJIbHOE YHCIO, IIEJI0€ YHUCIIO,
CTETIeHb C IIeJIBIM TI0Ka3aTeieM, KOpeHb HaTypallbHOW CTEIEHH, CTETICHb
C palMOHANbHBIM  TIOKa3aTeleM, CTeNeHb C JACHCTBUTEILHBIM
nokaszareneMm, JorapuM d9mcia, CHHYC, KOCHHYC W  TaHI'€HC
HPOU3BOJIBHOTO YHCJIA, OCTaTOK IO MOJIYJIO0, pAalMOHAIbHOE YHCIIO,
UppalMoOHAILHOE  YKHCIIO,  MHOXKECTBAa  HATYpalbHBIX,  IICIIBIX,
2 pallMOHABHBIX, JEHCTBUTENBHBIX YHCENl; yMEHHE HCIIOJIb30BaTh
NpPU3HAKU JEIMMOCTH, HAMMEHBIIMK OOIMIMK JeNUTeNnh W HauMEHBIIIee
o01iee KpaTHOe, anropuT™M EBKIWaa mpu pemeHnn 3aaad; 3HaKOMCTBO C
pPa3MUYHBIMH  TMO3UIMOHHBIMH  CHCTEMaMH  CYHCJICHUS;  yMEHHE
BBITTOJTHSTH BBIYUCIICHHE 3HAYEHHH M MPeoOpa3OBaHUs BBIPAKEHHUHA CO
CTETIEHSIMU | JiorapudMamu, mpeoOpa3oBaHUs APOOHO-PAIMOHATBHBIX

BBIpﬂ)I(CHHﬁ; YMCHHUE ONCPUPOBATH MNMOHATHAMH: IMOCICAOBATCIBHOCTD,




apudmernueckas nporpeccus, reoMeTpuuecKas nporpeccus,
OECKOHEYHO YyObIBaroass TeOMETpUUYecKas IpOrpeccusi; yMEHHue
3aJ1aBaTh MOCJIEOBATEIbHOCTH, B TOM YUCJE C IOMOIIbIO PEKYPPEHTHBIX
dbopMyI; yMEHHE OIEpUpPOBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJIYJIb U apIryMEHT KOMIUIEKCHOTO
yucina, ¢opMa 3amMcH KOMIUIEKCHBIX 4Hucel (reoMeTpuueckas,
TPUTOHOMETpHYECKass W  anredOpaumyeckasi); yMeTb MPOU3BOAMTH
apupMeTHyecKue JeHCTBUS C KOMIUIEKCHBIMH YHCIaMH; IMPHUBOJUTH
IIPUMEpPbl  WCIIOJIB30BAHMSI ~ KOMIUIEKCHBIX  YHCENl;  OIEepUpoBaTh
NOHATHAMHU:  Marpuua 2X2  u  3X3, omnpeaenuTeNb  MaTpPHIIbI,

reOMETPUUYECKUNA CMBICIT OTIPEAEIINTEINS

YMeHne onepupoBaTh NOHATUSAMM: palUOHAIbHBIE, UPPALMOHAJIBHBIC,
MoKa3aTeIbHbIe, CTENEHHBIe, JIOrapu(MUIECKAE, TPUTOHOMETPUUYECKHE
YPaBHEHUsT M HEPABEHCTBA, WX CHUCTEMbBl; YMEHHE OIEpUPOBaTh
MOHATHAMH: TOXJECTBO, TOXIECTBEHHOE MpPeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMA YPAaBHEHMM M HEPABEHCTB, PaBHOCHWIBHOCTb
YpPaBHEHU, HEPABEHCTB M CHUCTEM; YMEHUE pelaTbh YpaBHEHHS,
HEpPAaBEHCTBA U CUCTEMBI C IMOMOUIBIO PAa3IUYHBIX NPHUEMOB; pEIIATh
YpPaBHEHHs, HEPABEHCTBA M CUCTEMBl C IIApaMETPOM; IPUMEHATh
YpaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBbI /I PELICHUs MAaTEMaTU4YEeCKUX

3a]a4 U 33]1a4 U3 pa3IMYHbIX 00IacTell HAyKH U PeaJIbHOM )KU3HU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKIUS, YETHOCTH (DYHKIUH,
NEPUOJUYHOCTh (DYHKUHHU, OTPAaHUYEHHOCTh (DYHKLUHUHU, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (DYHKIIUM, HanOOJbIllIee ¥ HAUMEHBIIIEEe 3HAYCHUS
(GYHKIIMM HA IPOMEXKYTKE, HEMpepbIBHAs (PYHKIIMS, aCUMITOTHI rpaduka
GbyHKIIMM, iepBasg U BTOpasi Mpou3BOJHas (QYHKIMH, T€OMETPUUYECKUN U
(bu3nyecKuii CMBICT TPOU3BOJIHOM, NEpBOOOpa3Has, OINpeaenEHHbINA
MHTErpajl; yMEHUE HaXOAUTh ACUMITOTHI Ipaduka (yHKIUU; yMEHHE
BBIUUCIISTh  MPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOIO H
KOMIO3ULIMU (YHKIMHA, HAXOAUTh ypaBHEHHME KacaTelbHOH K rpaduky
(GyHKIMU; YyMEHHE HAXOAWTh IMPOU3BOAHBIC 3JEMEHTAPHBIX (YHKIIMMH;
YMEHHE HCIOJh30BATh TMPOU3BOJHYIO [UIsI HCCIENOBaHUS (YHKINH,
HAXOJWUTh HAWOOJIBIINE M HAaUMEHbIINE 3HAuYeHUs (YHKIHMH; CTPOUTH
rpaMKd MHOTOUWICHOB C HMCIIOJIb30BAaHUEM amlapara MaTeMaTHYeCKOro
aHaJln3a; TMPUMEHATh MPOU3BOJHYIO JUISI HAXOXKICHUS HaWIy4dllero

p€IICHUA B HNPHUKIAAHBIX, B TOM YHUCJIC COLMUATIbHO-D3KOHOMHYECCKHX H




(bHBI/IquKI/IX 3aJadyax, HaXOAUThb IIomaian H 00BEMBI (1)I/IFy C IIOMOIIIBIO
HHTCrpaja; NpuBOJUTL MPHUMEPHLI MATEMATHYCCKOTO MOJACIMPOBAHUA C

oMOUIbI0 UG depeHIIATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh TOHATUSMHU: Tpapuk (QyHKIUH, oOpaTHas
GyHKIMS, KOMIO3UIUS (YHKIMHA, JUHEWHas (YHKIHS, KBaJIpaTUYHAS
byHKIHS, paroHanbHas byHKIWHS, CTETICHHAS byHKIHS,
TPUTOHOMETpPHUYECKHE  (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIIMM, TOKaszarenbHass © Jorapudmuueckas GyHKIHUU; yMEHHE
CTPOUTH TpapuKHd H3YYCHHBIX (YHKIUH, BBINOJHITH MPeoOpa3OBaHUS
rpaduKoB (YHKIHN, UCTIONH30BATH TPA(QUKH TSI H3yYSHHS TPOLIECCOB H
3aBHCUMOCTEH, IPU PEIICHUH 3a/1a4 U3 JAPYTHX YYeOHBIX MPEIMETOB U
3a7a4 M3 peabHOW JKU3HM; BhIpAXKaTh (POPMYIIaMU 3aBUCHMOCTH MEXTY
BEIMYMHAMHU; UCIONB30BAaTh CBOWCTBa W rpaduku (QyHKIUA s
peleHusi ypaBHEHU, HEPaBEHCTB M 3ajlad C MmapaMeTpaMu; N300pakaTh
Ha KOOPJAMHATHOM TUIOCKOCTM MHOKECTBA PEIICHUNA YpaBHEHUH,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 3aJauyd Pa3HbIX THUIOB (B TOM 4YHCIE Ha
IPOILCHTHI, JOJM U YacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ[aud U3 O00JIaCTH YIPaBJIEHUS JUYHBIMU U CEMENHHBIMU
¢uHaHCAMM); COCTaBIATH BBIPAXKEHHS, YPaBHEHHS, HEPaBEHCTBA U HX
CUCTEMBI IO YCIOBHIO 3aJa4yH, MCCIIEIOBATH IOJYYEHHOE pEUICHUE U
OLIEHUBATh MPaBAONOJOOHOCTh PE3YJIbTATOB, YMEHHE MOAEIUPOBAThH
peanbHBIE CUTYallUM Ha S3BIKE MAaTEMaTHKH; COCTaBJISTh BBIPAKCHMS,
YPAaBHEHHUs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIEI0OBaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM armapara

aireOpbl, MHTEPIPETUPOBATH MOJTYUEHHBIH PE3yNIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee apudMeThuyecKoe, Mearuana,
HauOoJsiplllee W HaWMeEHbIlee  3HAUeHHs, pa3Max, JuUcCIepcHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOr0 Habopa; yMEHHE U3BJIEKaTh,
MHTEPIPETUPOBaTh MHPOPMALIMIO, IPEJICTaBICHHYI0 B TaOiIUIax, Ha
IuarpaMmax, rpaukax, OTpaskarolyto CBOMCTBA peabHBIX MPOLIECCOB U
SIBIICHUI; TIPEACTABIATh HHPOPMAITUIO C TOMOMIBIO TaOJIHII M AUarpamm;
HCCIIEIOBaTh CTATHUCTUYECKUE JaHHbIE, B TOM YHUCJIE C MNPUMEHEHHEM
rpaUYecKux METOJOB M  JJEKTPOHHBIX CpPEACTB; TIpaHUuecKu
HCCIIEIOBaTh COBMECTHBIE HAOJIOJEHUS C TOMOILBIO JHAarpaMm

paccenBaHys U JIMHEMHOW perpeccuu




YMeHue onepupoBaTh MOHATUSMH: CIYYallHBIA OMNBIT U CIy4alHOE
COOBITHE, BEPOSATHOCTH CIIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C MCIOJb30BaHUEM TrpadUuecKux METOJIOB; MPUMEHSTH
(GhOopMyIBI CIIOXKEHUS M YMHOXKEHHS BEpOSTHOCTEH, (HOpMyny MOJHON
BEPOSITHOCTH, hopmyny bepHyiim, komOuHaTopHbIe (akThl U HOPMYIIBL;
OIICHMBATh BEPOATHOCTU pEATbHBIX COOBITUI;, YMEHHE OIEePUpPOBATH
MOHATUSAMM: CIIy4ailHasT BeJIWYWHA, paclpeeicHue BEpPOSITHOCTEH,
MaTeMaTUYeCKOE OKUJAHWE, NUCIEPCHUS M CTaHJAPTHOE OTKJIOHEHHE
CIIy9aifHON BENWYWHBI, (YHKIHH paclpeicsieHuss ¢  IUIOTHOCTH
PaBHOMEPHOTO, TMOKa3aTeIbHOIO M HOPMAJIBHOTO paCIHpeesICHHI;
YMEHUE MCIOJIb30BaTh CBOICTBA M3YUYEHHBIX pACHpEACICHUN Ui
pelIeHns 3a/ad; 3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUIA, YMCHHE IPHBOJIUTH PHUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YHUCET B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONEepUpPOBATh MOHATUSAMU: COUETaHUE, TEPECTAHOBKA,
YUCJIO COYETAaHWUM, YHCIO TMEPEeCTaHOBOK; OWHOM HbIOTOHA; ymeHue
MIPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYXKICHHUS JJIS pelieHus 3a1a4;
OLICHUBATH BEPOSITHOCTH pealbHBIX COOBITHIA; COCTaBJIATH

BCPOATHOCTHYIO MOACJIb U HHTCPIIPCTHPOBATDH HOJ'Iy‘IGHHI:Iﬁ pe3yiibTar

YMeHHe OmnepupoBaTh IOHATHAMHU: TOYKA, IIpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YyIJIA, IUIOCKMM yTOI,
JIBYTPAHHBIA YroOJ, TPEXTPAHHBIA YIrOJI, CKPELIMBAKOIIUECA IPSMBIE,
MIapAJUIETIBHOCTh U MEPIEHIUKYISPHOCTDh NPAMBIX M INIOCKOCTEH, YroJl
MEXIYy MNPSAMBIMH, YIOJl MEXIY INPSAMOHW M INIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOUYKH O IIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEKY IUIOCKOCTSIMU; YMEHHUE UCITOIb30BaTh IPH
pElIeHNU 3aJa4 U3y4yeHHbIe (PAKTBI U TEOPEMBI IIIAHUMETPUU; YMEHUE
OLICHMBATh  pa3MEpbl OOBEKTOB  OKPYXKAlOIIEro MHpa; CTPOUTH
MaTe€MaTHUYECKUE MOJIEIU C TMOMOLIBI0 TE€OMETPUYECKUX TOHATHU H

BCJIMYHMH, pCIIATh CBA3aHHBIC C HUMU IIPAKTUYCCKUC 3aJa4r
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YMeHre onepupoBaTh MOHATUSAMU: IUIOMAAb (PUTYpHI, 00BEM (UTYDHI,
MHOTOTPAaHHHK, TPAaBWJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOTPAaHHHKA,
Ky0, mapajuielenunen, npu3Ma, NHpaMuaa, (Gurypa W TOBEPXHOCTh
BpallleHNs, [UINHAP, KOHYC, Imap, cdepa, miomanb chepbl, IIOMAIb
MOBEPXHOCTH NHUPAMUBI, MPHU3MBI, KOHYyCa, IMIMHApA, 00BEM KyOa,

IIPAMOYTOJIBHOI'O TMapaljiCJICnrIceaa, MmUupaMuabl, MIPU3MbI, HOUJIHMHApPA,
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KOHYyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUEHUS KOHYca M LWJIMHJIpA,
napajulejibHble OCH WJIM OCHOBAaHHIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasica cgepsl, MWIMHIPA, KOHYCa; YMEHUE CTPOUTh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpHl M MOBEPXHOCTH
BpAILICHHUs], UX CEUEHUS, B TOM YHUCJIE C IOMOIIBIO IJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (UTYDP, CAMOCTOSITENHLHO
dbopMynUpoBaTh ONpeeIeHHs] N3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI
O CBOMCTBax M NpHU3HAKaX IeOMETPUYECKHX (PUryp, 0O0CHOBBIBATH WU
OIpoOBEpraTh MX; YMEHHE NPOBOIUTH Kilaccupukamuio ¢uryp 1o
Pa3NUYHBIM TPU3HAKAM, BBITIOJIHITH HEOOXOIUMBIC IOMOIHUTEIHHBIC

MOCTPOCHUS

YMeHue omnepupoBarTh IMOHATUSMHU: JIBUJKEHHE B  IPOCTPAHCTBE,
napajulesIbHbI MEePeHOC, CUMMETPUSl Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOpOT, TMpeoOpa3oBaHUe MOA00Us, MOJOOHbIE (UIYpHl; yMEHHE
pacrno3HaBaTh paBHbIE M MOAOOHBIE (DUTYpBI, B TOM YUCJIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYype; HCIOJIb30BaThb I'€OMETPHUUECKUE OTHOLICHHUS
IpU pElIeHUH 33Ja4; HAaXOJUTh T'€OMETPUYECKHE BEIMYMHBI (JUIMHA,
yroy, IUIomaas, OObEM) MpHU pEIIeHUH 3a7ad W3 JPYruxX Yy4eOHBIX
IPEIMETOB U U3 peaibHOU JKM3HM; YMEHUE BBIYMCISATH F€OMETPUYECKHE
BEIMYUHBI (IJIMHA, YTOJ, IUIOMAAb, OOBEM, IUIOMAAb MOBEPXHOCTH),
UCTIONB3ysd HM3y4YeHHbIE (OPMYJIBl WU METOABI, B TOM YHCIE: IUIOUIAIh
MOBEPXHOCTH MUPAMHJIBI, IPU3MBI, KOHYCa, HWJIMH/APA, TUIOIMAaAb chepsl;
00bEM Ky0Oa, MPSAMOYTOJIBHOTO MapaUieiennnesa, MUPaMHIbI, TIPH3MBI,
IUTMHIpPA, KOHYCa, IIapa; yMEHHE HaXOJUTh OTHOIIEHHWE OOBEMOB

OJIOOHBIX QUTyp

YMeHue onepupoBaTh NOHATUSAMHU: IPSIMOYTOJIBHASI CUCTEMA KOOPIMHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEICHUE BEKTOpa Ha 4YMCJIO, Pa3IOXKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IIPOU3BEACHHE, YIOJI MEKIY
BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPJIMHATHBIA METOA
JUIS pEIIeHUs TEOMETPHUYECKHMX 33Jad W 3afad APYyrux y4eOHBIX

MPEIMETOB
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VYMeHue BbIOMpaTh MOAXOASIIMNA METOA JJId pEeUIeHHs 3aJaui;
IIOHUMAHWE 3HAYMMOCTH MAaTEMAaTHKM B M3YYEHUM IPHUPOJHBIX H
OOIIECTBEHHBIX ~MPOILECCOB W  SBJICHWW; YMEHHE pPAaclo3HaBaTh

IMPOABJICHUEC 3aKOHOB MATCMATHKUW B HCKYCCTBC, YMCHHEC IIPHBOJIUTH




IIPUMEPBl  MAaT€MATHYECKUX OTKPBITUM POCCUHWCKOM M MHPOBOM

MaTeMaTHYECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbIX HA EI'D
HO MATEMATHUKE

IIpoBepsieMblii 3J1eMeHT COAepPKAHUS

Kon
1 Hucna v BIYKACICHUS
1.1 Hatypanbshable u nenbie yncina. [Ipu3Haku 1e1MMOCTH HENbIX YHCEI
12 Parmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JpOOH, MPOIECHTHI,
' OECKOHEUHBIC TIEPUOINYECKHE IpOoOH
13 Apudmerndecknii KOpeHb HaTypalbHOW cTereHu. JleiicTBus ¢ apupMeTHIeCKUMH
' KOPHSIMU HaTypaJIbHOH CTENEHH
14 Crenenb ¢ 1ienbIM moka3ateneM. CTeleHb ¢ paloHAIBHBIM MoKaszarteneM. CBoicTBa
' CTETIeHU
L5 CuHyc, KOCMHYC M TAaHIEHC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' ApKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecsTuuHbIe U HATypaIbHBIE JIOTAPU(HMBI
JlelicTBuTeNnbHBIE YHCTA. ApHUPMETHYECKHE OmNepanuyl C JICHCTBUTEIbHBIMH
1.7 gyrcnamu. [[pubnmkEHHbIC BRIYUCICHNS, TIPABUIIA OKPYTJICHUS, TPUKHUIKA U OIIEHKA
pe3yibpTaTa BEIYMCICHUN
1.8 [IpeobpazoBanue BhIpa)KEHUIMA
1.9 KommiekcHpie uncna
2 YpaBHEHHs 1 HEpaBEHCTBA
2.1 Lensle u 1poOHO-paliOHaIbHBIE YPaBHEHUS
2.2 WppaunonanbHble ypaBHEHUS
2.3 TpuroHoMeTprudecKkre ypaBHEHUS
2.4 [ToxazaTenpHbIE U JOTapu(pMUIECKUE yPaBHEHUS
2.5 Ienbie u 1poOHO-paMOHATBHBIC HEPABEHCTBA
2.6 WppannonanbHble HEpAaBEHCTBA
2.7 [Toxa3zaTenpHbIC U TOTapU(MUIECKHE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI 1 HEPAaBEHCTB
2.10 VYpaBHEeHMs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuia cuctemMsbl TMHEHHBIX YpaBHEHUNH. OnpeneanTenb MaTpULIbI




OyHKIMU U TpaduKH

Oyukuus, crnocodsl 3amanus (Qynkuuu. ['padux ¢ynkiuu. BzaumHo oOparHble

31 ¢bysakiuu. Uéraple 1 HeuéTHbIe GyHKIMU. [lepuoanueckue GpyHKunm
OOGisacte ompeneneHuss W MHOXKECTBO 3HadeHWi ¢yHkiuu. Hymm dyHKnuu.
32 IIpoMexxyTki  3HAaKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' Makcumymbl ¥ MUHMMYMBbI (QyHKUuH. HaunOonpiiee M HauMeHbIlee 3HAYCHHE
(YHKITUY Ha IPOMEKYTKE
33 Crenennass (yHKIHMS C HaTypajdbHBIM M IEJbIM TOKa3areraem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHs N-O CTENEHH
3.4 Tpuronomerpuyeckue GyHKIIUN, UX CBONCTBA U TpaduKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U TpaduKH
36 Toukm pasppiBa. AcuMmnroTrel rpadukoB (yHkuuil. CBoiicTBa  (QyHKIHIA,
' HENPEPHIBHBIX Ha OTPE3KE
3.7 ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS OCIEN0BATEIbHOCTEN
3.8 Apudmerndeckas u reomerpudeckas nporpeccun. @opmyiia CI0XHBIX TMPOIIEHTOB
4 Hauana MmaTemaTtndeckoro aHaamsa
4.1 [TpousBoanas ¢pynkunu. [IponsBoaHbIC 2IEMEHTAPHBIX (QYHKITHIA
[IpumeHenne NPOM3BOMHOW K WCCIEAOBAHWIO (PYHKIMH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxxaeHne HauOOoJbIIero ¥ HaUMEHBIIETO 3Ha4eHHs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Murerpan
5 MHoecTBa U JIOTHKa
5.1 MHoecTBO, onepanuy HaJ MHOXecTBaMu. /uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMbI€ 1 TUIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpPXHOCTH BpAILICHUS




7.5

KOOp)II/IHaTBI H BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






