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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «['eomerpusi» 06a30BOro ypoBHS IS
oOyuatomuxcss 10 —11 knaccoB pa3paborana Ha ocHoBe DenepanbHOTO
roCyJJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJapTa CpelHero odiiero ooOpa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAaHMI, MPEIBABISIEMBIX K
MareMaTH4eckoMy oOpa3oBaHUI0, W TPagULUid POCCHIICKOTO 00pa3oBaHUS.
Peanu3zanus nporpammbl oGecrieunBaeT OBIIaJeHUE KIIOYEBBIMU KOMIIETCHIIUAMH,
COCTaBIISIOIIMMH OCHOBY [UJIi CaMOpPa3BUTUSA W HENPEpPHIBHOTO 00pa3oBaHuUA,
LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JUYHOCTHOTO W TO3HABATENBbHOIO Pa3BUTHS
JUYHOCTU 00YYarOIINXCSl.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETpUM Ha YpPOBHE CpEeAHEro oO0uiero
oOpa3oBaHusi 0O0yCIIOBI€Ha MPAKTUYECKOM 3HAYMMOCTBIO METANpEeIMETHBIX H
MpPEAMETHBIX PE3yJIbTaTOB OOy4YEeHUSI T'€OMETPUM B HAMpPaBICHUH JTUYHOCTHOTO
pazButus oOywaromuxcs, (GopmupoBaHUs Q(YHKIIMOHAIBHON MaTeMaTHYECKOM
IrPaMOTHOCTHU, U3y4YEeHHSI APYTUX yU4eOHBIX AUCUUIUIMH. PazButue y oOydarommxcs
MPaBUJIBHBIX TIPEACTABICHUNA O CYIIHOCTH W TMPOUCXOXKJICHUH TEOMETPUUYECKHUX
abCTpakIuii, COOTHOIIEHWU PEATHHOTO W HJCATBHOr0, XapaKTepe OTPaKCHUS
MAaTEMaTUYECKOM HAYKOW SBJICHHMM M IIPOLIECCOB PEATbHOIO MHUPA, MECTE
r€OMETPUH B CUCTEME HAyK M POJIM MATEMATHUYECKOTO MOJEIUPOBAHUS B HAYUHOM
MO3HAHWU U B MIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaluxcsi, a TakKe KadeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBpPEMEHHOM OOIIIECTRBE.

['eometpust sABISIETCS OJHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHMs, TaK Kak oOOecleYMBaeT BO3MOXKHOCTh H3Yy4YEHHUS Kak
JUCITUTIINH €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MpbIIUIeHHE, (HOPMUPYyEMOE TPU H3YUYCHHH OO0YyYarOIIUMUCS
MOHSATUUHBIX OCHOB T€OMETPUH U TTOCTPOCHUHU IIETOYKH JIOTUYECKUX YTBEPKICHUIM
B XOJI€ pEIICHUs TEeOMETPUYECKUX 3ajad, YMEHUE BBIJBUTATh U OIMPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO HCMOJIBb3YIOTCS MNP PEIICHUH 3a/1ad €CTECTBEHHO-
HAy4YHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (U3UKHU.

YMeHne OpHUeHTUPOBAThCA B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJIb BO
BCEX 00JIacTAX NEATETbHOCTH 4enoBeka. OpueHTalusi 4elioOBEKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHaIbHOTO ObITHS, Gdopma
OTPAXKEHUS OKPYKAIOIIEr0 MHUPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JAeWcTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu oObEeIUHSIET pa3Hble BHUJBI YYEOHOM U TPYIOBOM JESATEIHHOCTH,



SBJISIETCS. OJIHUM M3 MPO(PECCHOHATBHO BaXXKHBIX KAueCTB, MOITOMY aKTyalbHa
3amaya (GOPMHUPOBAHUSA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTHUECKOMN AEATETbHOCTH 10 MHOTHM HaIPaBIICHUSIM.

[lenr ocBoeHus mnporpammbl yueOHOTO Kypca «['eomeTpusi» Ha 06azoBOM
ypoBHE 0O0yueHuss — 00Ieo0pa3oBareibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcss  4epe3  oOecrieueHWe  BO3MOXHOCTH  MPUOOpETEeHUs |
WCIIOJTb30BAHUSI CHUCTEMATUYECKMX T€OMETPUYECKUX 3HAHMM U JeHCTBHM,
creru(UUHBIX TEOMETPUM, BO3MOKHOCTH YCIIEUTHOTO TPOAO0JIKEHUsT 00pa30BaHuUs
M0 CHEIUATBLHOCTSM, HE CBS3aHHBIM C IPUKJIIAHBIM HCIIOIb30BAHUEM I'€OMETPHUHU.

[IporpaMmma 10 reoMeTpuu Ha 0a30BOM ypOBHE INIpeIHA3HAYECHA IS
00y4YarolUXCsl CPEeTHEN MIKOJIbI, HE UCHBITHIBABIINX 3HAUYUTENIHHBIX 3aTPYIHECHUIM
Ha ypOBHE OCHOBHOTrO o0miero oopasoBanus. TakuM oOpazom, oOydarommuecss Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTEMaTHUYECKUE YMEHHUS, CBSI3aHHBIC
co crnenudUuKoil TEeoOMETpUH UM HEOOXOAUMbIE ISl >KU3HHM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YYUTh T€OMETPHUIO OoJiee
rIIyOOKO, €CIIM B JajdbHEHIIEM BO3HHKHET HEOOXOIUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MTPOQPECCUOHATLHOMN AEITETbHOCTH.

JlocTmkeHue 1€MW  OCBOCHUSI TIPOTrpaMMBbl  00ECIEYMBACTCS peIICHUEM
COOTBETCTBYIOIIMX 3adady. [IpvopuTeTHBIMU 3aJadamMud  OCBOEHHUS  Kypca
«I"eomerpun» Ha 6a30BOM ypoBHE B 10—11 knaccax siBISIFOTCA:

e (QopMHupOBaHME NPEACTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOM

KyJbTYPhl U OCO3HAHUE €€ B3AaMMOCBS3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeACTaBICHUS O MHOTOTPAaHHUKAX M TelaxX BpalleHUS
KaK O BaXHEHMIINX MaTEMaTUYECKUX MOJEISAX, MO3BOISIONINX OMHUCHIBATH
¥ U3y4aTh pa3HbIC SIBICHUS OKPY’KAIOIIETO MHUPA;

e (QopMHpOBaHHE YyMEHHUS paclo3HaBaThb Ha uYepTekKax, MOJCIIX U B
peaTbHOM MUPE MHOTOTPAHHUKH U Teja BpalleHUs;

e OBJIaJICHHE METOJAaMU PEIICHHS 3a7a4 Ha MOCTPOCHUS HAa M300paKeHUSX
MPOCTPAHCTBEHHBIX QUTYD;

e (QopMHpOBaHME YMEHHS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMU O
MHOTOTPaHHUKaX U TeJlax BpPalleHUsS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIaJICHHE  aNTOPUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3aj1ad;
dbopMupoBaHUEe YMEHHMsS  TMPOBOAUTH  HECIOXKHBIE JOKa3aTelbHbIE
pacCyXKJIeHHsI B XOJIe pPEIICHUs CTEPEOMETPUYECKHX 3aJad M 3aJad C
MPAKTUYECKUM COJIepKaHUEM;

e pa3BUTHUE WHTEJUICKTY aJTbHBIX u TBOPYECKUX CoCcOOHOCTEM
oOyyJaromuxcsi, TMO3HABaTEIbHONW  AKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIJICHUS,



e (opmupoBaHHE byHKITMOHAIBHOM rPaMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUHU: YMEHHE paclo3HaBaThb MPOSIBICHUS T€OMETPUUYECKUX
MNOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B PEAIbHBIX >KU3HEHHBIX
CUTyallMsIX W TMPU U3yYCHUH JPYTHX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpPHOCTEH, ¢GOpMYyJIHpOBATh WX Ha SI3BIKE
T€OMETPUH U CO3[1aBaTh F€OMETPUUECKUE MOJIEIN, MPUMEHSITh OCBOCHHBIN
r€OMETPUUYECKUN ammapar [Jis pelIeHUus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/ia4, UHTEPIPETUPOBAThH U OLICHUBATh MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHOM OCOOEHHOCTHIO MPOTpPaMMBI SIBIISIETCSl BKIIFOUEHUE B KYpC
CTEPEOMETPUM B Hayaje €ro M3y4YeHUs 3a/7ay, pelIacMbIX Ha YypOBHE
WHTYUTUBHOTO MO3HAHUS, U ONpeeEHHBIM 00pa3oM opraHu3oBaHHAas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYWUTUBHBIX MPOLECCOB, MOTUBUPYET K
JATbHEUIIEMY U3YUYECHUIO IPEAMETA.

[Ipeanourenuie oTAAETCA HAMISAHO-KOHCTPYKTUBHOMY METOly OOy4YeHus, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-
MPAKTUYECKON JIEATENIbHOCTH. Pa3BUTHME MPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yyalmxcs B Kypce CTEpEOMETpUM MPOBOAUTCSA 3a CYET pElIeHUs 3ajJad Ha
CO3IaHME€  TMPOCTPAHCTBEHHBIX O00pa3oB W  3aJad HAa  ONEPUPOBAHUE
MpPOCTpaHCTBEHHBbIMU oOOpazamu. Co3gaHue oOpa3za MHPOBOJUTCS C OMOPOM Ha
HarJSIIHOCTh, a ONepupoBaHUME o0Opa3oM — B YCJIOBUSIX OTBIEUEHUS OT
HarJIsiAHOCTH, MBICJIIEHHOTO U3MEHEHUS €r0 UCXOJHOIO COJIEPKAHUSL.

OcHoBHBIE conepkaTenbHble TUHUM Kypca «l'eomerpum» B 10—11 kimaccax:
«MHororpanHukm», «IIpsiMble U IUIOCKOCTU B MPOCTPAHCTBE», «Teia BpalmeHus,
«BekTopsl 1 KOOpJUHATEI B MPOCTpaHCTBE». DOPMHUPOBAHHUE JTIOTUYECKUX YMEHUN
pacupenensieTcss He TOJIbKO II0 COAEpPKATEIbHBIM JIMHUSM, HO M MO ToJaMm
oOy4eHHs Ha YPOBHE CpeaHero ooiero oopa3oBaHusl.

Copepxanue oOpa3oBaHHSA, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHMSI pabouell TporpaMMbl, pacOpenel€éHHbIM [0 ToJaM OOydYeHHs,
CTPYKTYpUpPOBaHO TakuM 0Opa3oM, dYTOOBI OBJIAJICHUE TE€OMETPUUYECKUMHU
MOHATUSIMA ¥ HAaBbIKAMHU OCYLIECTBIISJIOCH MOCIEA0BATENbHO U MOCTYMATENBHO, C
COOJIIOICHUEM MPUHITUTIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIIUCH B
OOIIlyI0 CHUCTEMY T€OMETPUYECKUX MPEACTABICHUNA OO0Y4YalOUIUXCs, pacIIUpss U
yriry0s1sis €€, 00pasysi MpOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomeTpun oTBoguTcs 2 yaca B Henento B 10 kimacce u 1 yac B
Hezento B 11 kacce, Bcero 3a Ba roja o0ydenus - 102 yueOHbIX daca.



COIAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTrpu. Touka, mpsMas, IUIOCKOCTh,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anmHOE pacnosio)keHHe TMpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajielbHble M CKpeluBaromuecss mnpsimbie. [lapaiyienbHOCTh MOPSIMBIX U
IJIOCKOCTEM B NPOCTPAHCTBE: TMapaljieJbHbIE TMpsSMble B  IPOCTPAHCTBE;
MapayiebHOCTh TPEX MPSAMBIX; MAPAIIEIbHOCTh NPSMOM M IMJIOCKOCTU. YTJIBI C
COHAIIPABJIICHHBIMH CTOPOHAaMH; YyIOJ MEXJIy MpPSIMBIMA B MPOCTPAHCTBE.
[TapannenpHOCTH IJIOCKOCTEM: MapaJlIeIIbHbIE IIOCKOCTH; CBOMCTBA
napayielbHbIX MIockocTe. Ilpocreiimme mnpocTpaHCTBEHHbIE GUTYpPHI Ha
TUTOCKOCTHU: TETPadIp, KyO, mapajienenurne1; MoCTPOSHNE CEYEHUH.

[leprieHAUKYIISIPHOCTD IPSMOUM U IJIOCKOCTH: NEPIEHAUKYJISIPHBIE IPSMbIE B
MPOCTPAHCTBE, NPSAMbIC MMapaJJICTbHbIE W MEPHEHIUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPNEHIUKYJISPHOCTA NPSIMOM M IUIOCKOCTH, TEOopeMa O MpsMOu
MEPHIECHANKYJISIPHON TIIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIroJ MEXAY NPSAMOUN U
IJIOCKOCTBIO;  ABYIPAHHBIA  yroj, JIMHEHHBIA yroj JABYTPaHHOrO  yria.
[leprieHAUKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT  mOpssMOM 70  IJIOCKOCTH,  TPOEKIus  (QUrypel  Ha  IJIOCKOCTb.
[lepnieHAUKYJISIPHOCTh  IUIOCKOCTEW: MPHU3HAK MEPHECHAMKYISIPHOCTH  JIBYX
TIocKocTen. Teopema 0 TPEX MEPIECHAUKYJIISIPax.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3sma: n-yronbHas
Mpu3Ma; TPaHU U OCHOBAHUS MPU3MBI; NMpsAMas U HAKJIOHHAS MPU3MbI, OOKOBas U
MOJIHAs MIOBEPXHOCTH MPU3MBL. [Tapannenenunen, NPSMOYTOJIbHBIN
napasuienenuies U ero cBorcrBa. [lupamupa: n-yrosibHas nupamujia, TpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUbL; MPABUIbHAS U
yceu€HHasT mNHUpamMuja. OJEMEHTbl Npu3Mbl M nupamuibl. [IpaBuibHbIE
MHOTOIPaHHUKU: MOHATHUE MPAaBWJIBHOTO MHOTOTPAaHHMKA;, MpPaBWJIbHAS NpH3Ma U
MpaBWIbHAS NHpPaMUAA; NpaBUJIbHAS TPEYroJbHAs NHUpPaMuaa W IPAaBUIbHBIN
terpa’ap; KyO. IlpencraBieHne O TMpaBUIbHBIX MHOTOTPAHHHMKAX: OKTadIp,
noaekadip u uxkocadip. CedyeHus mpu3Mbl U MUPAMU/IBI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJOCKOCTH.  DJEMEHTHl CHUMMETPUM B NOUpaMHUAaX, MNapajUieNenunenax,
MPAaBWJIBHBIX MHOTOI'PAHHUKAX.



BbrurciieHre 3JIEMEHTOB MHOTOIPDAHHUKOB: pE&Opa, JIuaroHaad, YIJIbL
[Tnomans OOKOBOW IOBEPXHOCTH U TIOJHOW TOBEPXHOCTH TPSIMOU IPU3MBEI,
IUIOMAAh OCHOBaHUMU, TeopeMa O OOKOBOH TOBEPXHOCTH TWIPSIMOW IPHU3MBI.
[Tnomans OOKOBOW TMMOBEPXHOCTH ¥ TMOBEPXHOCTU TIPABWIHLHOW TUPAMHUIBI,
TeopeMa O Iuiomaan yced€éHHoW mnupamuabl. Ilonstue 00 o0béme. OOBEM
MUPAMUJIBI, TIPU3MBIL.

[TogoOupie Tena B mpoctpaHcTBe. COOTHOWICHHS MEXKAY IUIOMAAIMU
MOBEPXHOCTEM, 00bEMaMU MOIOOHBIX TEll.

11 KVIACC

Tena Bpamenus

Hunuuapudeckas MMOBEPXHOCTD, oOpa3zyroniue UUAJTMHIPUYECKON
MOBEPXHOCTH, OCh UWIMHAPUYECKONW NOBEpXHOCTH. [IWIMHApP: OCHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3ymoIlias W OChb; IUIONIAJAb OOKOBOW U TIOJIHOMU
MIOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 00pa3yrouMe KOHUYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOM MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHA, 00pa3yrolas
M OCh, IUIOMAAh OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. Y CEUYEHHBIM KOHYC:
oOpa3ymolire 1 BEICOTa; OCHOBAHUS M OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AMAMETpP; IUIONIaJb MOBEPXHOCTH Cepshl.
B3aunmuoe pacrnonoxxenue chepbl U MIIOCKOCTH; KacaTelibHas MI0CKOCTh K cdepe;
mIoIanab cepsl.

N300paxkenue Tea BpalleHus Ha MIOCKOCTH. Pa3BEpTKa NUIMHIpA U KOHYCA.

KoMmOunanmu  Tenm BpalleHUss W MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OTMHUCaHHBIN OKOoJIO cdepsl; cdepa, BIHUCAaHHASS B MHOTOTPAHHUK, WJIH TEJO
BpaIeHusl.

[Tousitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 06 00BEME
NpSIMOYTOJIBHOTO TMapajuiesienunena U cieAcTBus u3 He€. OOBEM UWIMHIpA,
koHyca. O0BEM I1apa u miIomaab chepsol.

[logoOubie Tena B mnpoctpaHcTBe. COOTHOLICHHS MEXAY IUIOWAASIMU
MOBEPXHOCTEH, 00BbEMAaMU MOI0OHBIX TEI.

Ceuenust uunuHapa (MapaaienbHO U NEPHEHIUKYISIPHO OCH), CEUCHUS
KOHyca (mapajjieibHOE OCHOBAHWIO M MIPOXOJLIEE uYepe3 BEpIINHY), CEYCHHUS
niapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha 110CKOCTH U B TIpocTpaHcTBe. CIIOKEHHE U BHIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasnmoxeHnne BeKTopa mo TpEM HEKOMIUTaHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenue 3amad, CBSA3aHHBIX C
NpUMEHEHUEM TpaBui JAeUcTBUM ¢ BekTtopamu. llpsimoyronpHas cucrema



KoopaAnHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTBI BCKTOpA. HpOCTeﬁLHHe 3aJadyu B
KOoopanHaTax. VYron MCXKOY BCKTOpaMHU. CKaJUIpHOC IMPOU3BCACHNUC BCKTOPOB.
Breraucnenue YIUIOB MCKAY MPAMBIMU U TNIOCKOCTAMU. KOOpI[I/IHaTHO—BCKTOprlf/'I
MCTOA IIPpHU PCIICHHUH TCOMCTPUICCKUX 3a1a4.



ININIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJbTAaThl OCBOEHUS MPOTrpaMMbl y4eOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yTCs:

I'paxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOHN MO3UIUU 00YUYaIOUIErocsl KaK aKTUBHOTO
U OTBETCTBEHHOIO 4JI€Ha POCCHMCKOro o0OIlecTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaxX (YHKIIMOHUPOBAHHS PA3TUYHBIX CTPYKTYp, SBICHUH,
mpoIeayp TpaxAaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W Tp.), YMEHHEM
B3aMMOJICMCTBOBATh C COIMAJIbHBIMU HWHCTUTYyTaMHM B COOTBETCTBUHM C HX
(GYyHKUMSAMU U Ha3HAYEHUEM.

IlaTpuoTHyeckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM TPakIaHCKON UACHTUYHOCTHU, YBOKEHHUS K
MIPOLUIOMY U HAaCTOSILIEMY POCCUHWCKON MaTEMaTHKH, LIEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHHSM POCCHMCKAX MAaTEMATUKOB U POCCHICKOM MATEMATUUYECKOW IIKOJIBI,
K HCIOJB30BAaHUIO ITUX JIOCTIDKCHHH B APYTUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

OCO3HaHHUEM Ty XOBHBIX LIEHHOCTEN POCCUIMCKOTO Hapo/a;
chOpPMUPOBAHHOCTHLIO ~ HPABCTBEHHOTO  CO3HAHUSA, HSTUYECKOTO IOBEJCHHUS,
CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKU U JEATEIbHOCTHIO
y4EHOTO; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYEeCKOe BOCIIMTaHH e:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3ajad, pelLIeHUH, pacCcy X IeHHUII;
BOCIIPUMMYHMBOCTHIO K MATEMAaTUYECKUM ACIEKTaM Pa3InyHbIX BUJIOB UCKYCCTBA.

Du3nYecKoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TMPUMEHSITh MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 30pOBOTO U 0e30MacHOro o0pasa >KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OT/AbIXA, perynsipHas dbuznveckas aKTUBHOCTB); buznueckoro
COBEPIICHCTBOBAaHMUS, npu 3aHATHUAX CHOPTHUBHO -03/I0POBUTENBHOM
TESITENBHOCTHIO.

Tpynosoe BociuTanme:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTU TPYIOIIOOHS, WHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHATBHONW  JEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTHKONW M ©€ MPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynyuieil mnpodeccuu UM peanu30BbIBATH COOCTBEHHbBIE KU3HEHHBIE IJIAHbL



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTeMaTMUYeCKOMYy OOpa3oBaHUIO W
caM000pa3oBaHUI0 HA MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a7a4 MaTEMaTHUYE€CKON HANIPABIEHHOCTH.

JKO0J0THYeCKOe BOCIIUTAHHKE:

chOPMHUPOBAHHOCTHIO DJKOJIOTHYECKONW KYJIbTYypPhl, MMOHUMAaHUEM BIUSHUS
COITMAJIbHO-3KOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COIUATIBHOM
Cpenbl, OCO3HaHWEM TIJI00ATBbHOTO  XapakTepa JKOJOTHYECKUX  MpoOIieM;
OpHMEHTAllMell Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWKM NJisg pelieHus 3ajad B
o0JlacTh  OKpyKalollle cpeapbl, IUIAHUPOBAHUS TIOCTYNIKOB U OIEGHKH HX
BO3MOJKHBIX TTOCJIEICTBUH ISl OKPY>KAIOIIEH Cpebl.

ILleHHOCTH HAYYHOTO NO3HAHUS:

c(hOPMHUPOBAaHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUs HAyKM W  OOIIECCTBEHHOM MPAKTUKH, TOHUMAHHEM
MaTeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEUECKOM ACATENbHOCTH, JTalloB €&
Pa3BUTHS U 3HAUMMOCTH JJISI Pa3BUTHUS LMBUIM3ALMM; OBJIAJCHUEM S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KYJbTYpOH KaK CpPEJCTBOM IIO3HAHUS MHDA,
TOTOBHOCTBIO OCYIIECTBIISATh IMPOCKTHYIO M HCCIICIOBATEIBCKYIO JIEITCIBHOCTD
WHUBUTY AJTLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJabTaThl OCBOCHHUS MPOTPaMMbl YU4e€OHOTO MpeaMera
«MareMmaTuka» XapakTepPU3yITCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHLIMU ~ OCUCBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMU, YHUGEPCANbHLIMU Pe2YNAMUBHBIMU OeUCTEUIMU.

1)  Vuusepcanvnvie = noznaseamenvnvie  Oelicmsus,  obecneuusarom
Gopmuposanue 6a308blX KOZHUMUBHBIX NpOYeccos obydarowuxca (oceoenue
Memooo8  NO3HAHUSL  OKpyJcalowe20  Mupa;  HpUMEHeHue  JO02UYECKUX,

uccnedosamenbCcKux onepayuil, ymeHul pabomamso ¢ ungopmayueii).

ba3zoBble JloruyecKkue e CTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKH MATEMaTHYSCKUX
00OBEKTOB, TOHATHH, OTHONICHUH MEXIY IOHATHAMH, (HOPMYIHUPOBATH
OmMpeNeIeHUs TOHATHH, YCTAaHABIMBATH CYIISCTBCHHBIM  MpPH3HAK
KJIacCU(pUKAIIMK, OCHOBaHUS sl OOOOIIEHUS M CpaBHEHHWS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a,

e BOCHPUHHMATh, (OPMYJIHpPOBaTH M  TNPEOOPA30BBIBATH  CYXKJICHUS:
YTBEPJUTEIbHBIC W OTPHIATEIbHBIC, CIMHHYHBIC, YacCTHBIC W OOIIHE;
YCIIOBHEIC;

e BBUBIATh  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTHBOpeuns B (akTax, MaHHBIX, HAOIIOJACHUSAX U YTBEPKICHHIX;



npenjaratb ~ KpUTepuUd IS BBISBIIGHHS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYN;

e JI€NIaTb BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSTENBHO J0Ka3aTeabCTBA MaTEeMaTUYECKUX
yTBEpKAeHUM (MpsMble U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
NPUBOJUTL TPHUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS Y BBIBOJIBI,

e BbIOMpaTh crnoco0® penieHus yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHMs, BBIOMPATh HamOoJiee NOAXOAAIUMH C Y4ETOM
CaMOCTOSITEIHLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBarelbcKue IelCTBUA:

e HCMOJIb30BaTh BOIMPOCHI KaK HUCCIEIOBATEIbCKUN MHCTPYMEHT IMO3HAHUS;
dbopMylIHpoBaTh BOMPOCHL, (UKCUPYIOUIUME MNPOTUBOpEUUe, MIpodIeMy,
yCTaHaBNMBaTh  HMCKOMOE W  JlaHHoe, (OpMHUpPOBaTh  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIMI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITETILHO CIUTAaHUPOBAHHbII AKCIIEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAHOBIIEHHIO OCOOEHHOCTEM MAaTeMaTUYECKOIo
OOBbEeKTa, SBIICHUSA, MPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
0o0beKTaMu, SIBIICHUSIMU, ITPOIIECCAMU;

e CaMOCTOSITENbHO (pOopMyIupoBaTh 0OOOIIEHUS U BBIBOJBI [0 Pe3yabTaTaM
IPOBEIEHHOIO HAOJIIOJEHMS, UCCIEI0BAaHUsA, OLEHUBATH JIOCTOBEPHOCTH
MOJYy4YEHHBIX PE3yIbTAaTOB, BHIBOJIOB M 00OOIIECHMUI;

e TMPOTHO3MPOBATH BO3MOKHOE pa3BUTHUE Ipollecca, a TAaKKe BbBIABUTAThH
MPEANOJIOKEHUS O €r0 PA3BUTUN B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

e BBIABJIATH JNEPUIIUTHI WHPOPMAIMHU, TAHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BOIPOC U JUJISl PELICHUs 3a/1a4u;

e BbIOMpaTh HUHQPOPMANMIO U3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OOPMAIIIIO
Pa3IUYHBIX BUAOB U (HOPM MPEACTABICHUS;

e CTPYKTYpUPOBaThb MH(POPMAIIMIO, MPEACTABIATh €€ B pa3INuHbIX (opMax,
WJLTIOCTPUPOBATh IpaUUECKH;

e OIICHUBATH HaJE&KHOCTD uHdopmanu o CaMOCTOSITETTLHO
Cc(OPMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYyHUKamueHwle Oelicmeus, o0becneyusaom

coOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUJUXCA.

Oo0wmenmne:



e BOCHpUHHMATh U (POPMYJIHUPOBATH CYXKAEHUSI B COOTBETCTBUH C
YCIIOBUSIMU U LIENSAMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10
X0y pelICHUs 3aa4i, KOMMEHTUPOBATh MOJYUYEHHBIN pE3ybTarT;

e B X0JIe 00CYXICHHS 3a/1aBaTh BOMPOCHI [0 CYIIECTBY 0OCYK/1a€MOIl TEMBI,
npoOJieMbl, perraeMoi 3a1auu, BbICKa3bIBaTh UJEH, HAIICICHHbIE Ha MOUCK
pELIEHHUS; COMOCTABISATh CBOM CYXIECHHUS C CYXACHUSIMU JAPYTUX
YYaCTHUKOB JHaJiora, OOHApY>KHWBaTh Pa3IMuU€ M CXOJICTBO TO3UIIUN; B
KOppeKkTHOU hopMe hopMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEICTaBIATh  pe3yJbTaThl  pEIICHUS  3aJa4d,  OSKCIEPUMEHTA,
UCCIIEIOBaHUsA,  IPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (dopmar
BBICTYTUICHUS ¢ yUETOM 3aj1a4 MPE3EHTALMN U 0COOCHHOCTEN ay TUTOPUH.

CoTpyaHuyecTBo:

e TMOHMMATh U  UCIOJB30BaTh  MpPEUMYyIIECTBA  KOMAHIHOW U
WHJMBU]TY aJIbHOM pabOTHI IPU PEUICHUN YUEOHBIX 3a/1a4; IPUHUMATD 1IEJb
COBMECTHOM JIESATEIbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThI, pactipeenaTh BUIbI padOT, 10r0OBApHUBATHCS, 00CYXAaTh MPOIIECC
U pe3yJibTaT paboThl; 0000IaTh MHEHUSI HECKOJIBKUX JII0JICH;

e yYacTBOBATh B IPYyNNOBHIX (hopmax paboThl (00CykaeHUsI, 0OMEH MHEHHUIA,
«MO3TOBBI€ IITYPMbD» UM UHBIE); BBIMOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHCTBUS C JAPYTUMU 4YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOErO0 BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(OpMyYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEUCTBUSI.

3) Ynusepcanvnvie  pezynamuemnsie Oelicmeus, obecneuusarom

Gopmuposarue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCMU.

Camoopranuzanus:

e COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33[1a4H, BEIOUpATh CIOCO0 pereHus
C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHpPOBATh U KOPPEKTUPOBATH BAPUAHTHI pELIEHUH ¢ y4ETOM HOBOM
uHopManum.

CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM peduieKkcuH KaKk OCO3HaHMUS
COBEpIIAEMBIX JCHCTBUN M MBICIUTENbHBIX MPOIECCOB, UX PE3yJIbTaTOB;
BIaIeTh CIIOCOOAMM  CaMOINpPOBEPKH, CaMOKOHTpPOJs IMpolecca U
pe3yJabTara penieHus MaTeMaTHdecKoil 3a1a4u;

e TMPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PpELIECHUH
3aJlayd, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
0OCTOSITENbCTB, JAaHHBIX, HAWJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIOCHUBATH COOTBCTCTBHUC PC3YyJIbTaTa HOCIN ©U YCIOBUAIM, O0OBICHSATD
MPUYINHBI OOCTHUIKCHUA WJIIM HCAOCTHIKCHUSA PC3YJIbTATOB ACATCIIBHOCTH,
HaXO0JIUTb OIJ_II/I6Ky, AaBaTh OLCHKY HpI/IO6p€TéHHOMy OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

OnepupoBaTh NOHITUAMU: TOUKA, IPSIMas, IJIOCKOCTb.

[IpUMeHSATh AKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX NIPU PEIICHUU
r€OMETPUUYECKHUX 3a/ad.

OnepupoBaTh NOHATUAMU: MAPAIIEIBHOCTD U MEPIEHIUKYIIPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE PACIOJIO0KEHHUE MPSIMBIX M IUJIOCKOCTEH B
MPOCTPAHCTRE.

OnepupoBaTh MNOHATUAMU: JBYTPAHHBIA YyTOJI, TpaHW JABYTPAHHOIO YIJIa,
pebpo IBYrpaHHOIrO yrIJia; JUHEWHBINH yroj JIBYIpaHHOIO yIJa; rpadycHas Mmepa
JIBYTPaHHOTIO yTJIa.

OnepupoBaTh TMOHSITUSAMHU: MHOTOTPAHHMK, BBINYKIBIA M HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, TPABUIbHBIH MHOTOIPaHHUK.

Pacno3HaBath OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MUpaMujaa; MpU3MA,
MPSIMOYTOJIBHBIN MapajuieNienurne, Ky0).

Kinaccudunuponats MHOTOTPaHHHUKH, BBIOHpas OCHOBaHM S JUIS
Kiaccuukaruy  (BBIYKJIBIE U HEBBIMYKJIbIE MHOTOTPAHHUKHW, MPaBUILHbBIC
MHOTOTPaHHUKH; MPSIMbIC U HAKJIOHHBIC TPU3MBbI, MTapaJJICIICIIUIIC IbI).

OrniepupoBaTh MOHITUAMU: CEKYIIasl TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHATH NPUHIUTIBI IOCTPOCHUSI CEUCHUM, UCTIONIB3YS METOJ] CIEIOB.

Crpoutrh ceYeHHMSI MHOTOTPAaHHUKOB METOJOM  CJIEIOB,  BBINOJHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemats 3a7aun Ha HAXOXKJICHHE TEOMETPUUYSCKUX BEIWYHH O oOpasiaM uiu
aIropuT™MaM, TPUMEHSISI HW3BECTHBIC AHATUTHYECKUE METOJbl TIPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKHUX 3a7a4 Ha BBIUMCICHUE PACCTOSHUN MEXAY JABYMS
TOYKaMH, OT TOYKH JO TMPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIUBAOIIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HaX0XKJIEHUE TEOMETPUUECKUX BEJIUYUH MO 0Opasiam uiu
QIropuTMaM, NPUMEHSSI HM3BECTHBIE AHAIUTUYECKUE METOJbl MPU PELICHUU
CTAHJIAPTHBIX MATEMAaTUYECKUX 3a7a4 Ha BBIUMCICHHUE YTJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TPSAMBIMHU, MEXIYy MPSIMOM U IUIOCKOCTBIO, MEXAY
TJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.



Boraucnsate 00bEMBI U IUIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuja) ¢ TOpUMEHEHHEM (OpMysl; BBIYHCIATH COOTHOIICHUS] MEXIY
TJIOIIAIIMU TIOBEPXHOCTEH, 00BEMaMK MO I0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATUSIMH: CUMMETPUSL B NPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBATH W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YEpTEeKaX U
PUCYHKaX.

[Ipumensatrr reoMerpuyeckue GakThl ISl PEHICHUS CTEPEOMETPUUECKUX
3aJ1a4, NpeaIoiaraluXx HECKOIbKO IaroB PEIIEHUS, €CIIM yCIOBUSA IPUMEHECHUS
3aJlaHbl B SBHOU (hopme.

[IpuMeHsATh MpPOCTEMIIME MPOTrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOoaANTE TpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U
KW3HU, PACIIO3HABATh MIPOSBIECHNUE 3aKOHOB T€OMETPHUU B HUCKY CCTBE.

[IprMeHATh NOJYYEHHBIE 3HAHUS HA NPAKTHUKE: aHAIU3UPOBATH pPEAbHBIC
CUTyallUM W IPUMEHATHh H3YyYCHHBIE IOHATHS B IMPOLECCE ITOMCKA PELICHUs
MaTeMaTU4YeCKu  CcHOpMYyIUpPOBAaHHOW MPOOJIEMBI, MOJETUPOBATh PpPeabHbBIE
CUTyalluM Ha S3bIKE T'E€OMETPUM, HCCIEAOBAaThH TMOCTPOCHHBIE MOJEIU C
MCIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TeopeM, anmnapara aireOphl; pelaTh
MPAKTUYECKUE 3a7]a4H, CBSI3aHHBIE C HAXO0K/ICHUEM I'€OMETPUYECKUX BEIIMYMH.

11 KVIACC

OnepupoBaTh TMOHATHUAMH: ITWIMHAPUYIECKAsS TOBEPXHOCTh, OOpasyromme
MWIMHAPUYICCKON  MOBEPXHOCTH,  LHWJIWHAP,  KOHHYECKas  ITOBEPXHOCTD,
oOpa3yronrue KOHUIECKOH MOBEPXHOCTH, KOHYC; chepruiecKas MOBEPXHOCTb.

Pacrio3naBath Tena Bpamienus (IWIMHAP, KOHYC, cdepa U map).

OOBACHSITH CIIOCOOBI TIOJTYUCHHSI TEIT BpaIICHUSI.

KnaccuduuupoBath B3auMHOE pacloioxkeHnue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHAMU: MAPOBON CETMEHT, OCHOBAHHWE CErMEHTa, BHICOTA
CETMEHTA; IapOBOM CIIOH, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS,
IaPOBOM CEKTOP.

Beraucnare  00BbEMBI W TUIOMQAM  TIOBEPXHOCTEH Tel  BpaIllCHWS,
TE€OMETPUYECKUX TEJl C MPUMEHEHHEM (OPMYII.

OnepupoBaTh TOHSATHUSMHU: MHOTOTPAHHMK, BIHCAaHHBIH B cdepy H
ONKMCAaHHBIA OKOJIO cdepbl; cdepa, BIHCAHHAS B MHOTOTPAHHHK WA TEJO
BpalllCHHS.

BBIYHCIATE COOTHOIICHUS MEXIY IUIOMIAJSIMH MOBEPXHOCTEH M 00BEMaMHM
MOAOOHBIX Tell.



N3o00pakaTs u3ydaemble (GUTYpBI OT PYKH U C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInoHATE (BBIHOCHBIE) TUNIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUThH CEUCHHUSI TENl BpAIICHUSI.

W3Bnekarb, WHTEpPNpPETUPOBATH W MpeoOpa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YEpTEKaX U
pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbIMOTHATE  JEHCTBUSL  CIIOXKEHUSI BEKTOPOB, BBIUMTAHUSI BEKTOPOB U
YMHOXEHUS BEKTOpa Ha YUCIIO, 0OBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHATh MpaBUIIO Mapaieienunea.

OnepupoBaTh MOHITUSIMU: JEKAPTOBBI KOOPJIUHATHI B MIPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOl MEXIY
BEKTOPAMH, CKAJISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHbBIE
BEKTOPBI.

HaxoauTh cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaIApHOE NPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IIOCKOCTh YPAaBHEHHUEM B JIEKApPTOBOM CUCTEME KOOPAUHAT.

[IpuMenatrp reoMerpuyeckue QGakTbl sl PEHICHUS CTEPEOMETPUUECKUX
3aJ1a4, MpeIoiararoiuXx HECKOIbKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS
3a/1aHbl B ABHOU (popme.

Pemate mpocreiiliine reoMeTpuyeckre 3ajayd Ha MPUMEHEHUE BEKTOPHO-
KOOPJUHATHOTO METO/Ia.

Pemate 3amaunm Ha [10Ka3aTENbCTBO MATEMAaTUYECKUX OTHOLICHUH W
HAXO0XICHUE T€OMETPUUECKUX BEIUYHMH MO 00pa3liaM MW alTOpUTMaM, IPUMEH SIS
W3BECTHBIE METOBI NPU PEIIEHUN CTAaHIAPTHHIX MATEMaTHUYECKUX 3a]1ay.

[IpuMeHaTp mpocTeilliue MporpaMMHBIE CPEACTBA H  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUYECKUX 3ajad.

[IpuBoauTH, TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHW B MPUPOAEC U
YKU3HU, PAcIO3HABATh MPOSBICHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOJIydyeHHBIE 3HAHUSA Ha MPAKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallUd W TPUMEHATh H3yUYEHHBIE TMOHSTHS B IMPOIECCE IOUCKA pElIeHUs
MareMaThu4ecku ChOPMYJIMPOBAHHOW MPOOJIEMBI, MOJEIUPOBAThL peabHbBIC
CUTyallil Ha S3bIKE TEOMETPHH, WUCCIEI0BAaTh IMOCTPOCHHBIE MOJIETU C
MCIIOJTb30BaHNEM T€OMETPUUECKUX MTOHATUM U TeopeM, armnapara aireOpsl; pemarTh
MpPaKTUYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOXKJCHUEM reOMETPUUYECKUX BEITMYHH.



TEMATHUHYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoaunvecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undgposbie)
Kontpoabnbie | [lpakTHuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypchbl
bubmuorexa [IOK
1 B 10
BEAICHHE B CTEPEOMETPHIO https://m.edsoo.ru/1c209e37
) [IpsiMbIe ¥ TUTOCKOCTH B MPOCTPAHCTRE. 12 1 bubnmnoreka HOK
[TapamienbHOCTh NPSAMBIX U IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
3 [lepneHANKYISIPHOCTD MPSMBIX U 12 bubnunoreka HOK
TJIOCKOCTEHN https://m.edsoo.ru/1c209e37
Bubnuoreka [IOK
4 Va1 Mex 1y IPSMBIMH U TUIOCKOCTSIMH 10 1 hits://m.cdsoo.ru/1 209637
bu6mmoreka [IOK
M 11 1
> HOTOTPAHHHKH https://m.edsoo.ru/1c209e37
N bu6nmmoreka [IOK
6 OOBEMBI MHOTOTPaHHHKOB ? ! https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CeUEHMUSsI, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [IOK
P ' P Y https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68 5 0



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

11 KIIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HanMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne o/ P Kontpoabnbie | IlpakTuyeckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Bubnunoreka LIOK
I Tena spamenus 12 https://m.edsoo.ru/1¢209e37
" bubmmoreka [JOK
2 OObEMEI TEn > I https://m.edsoo.ru/1¢209e37
3 BekTopsl 1 KOOpAUHATEL B IPOCTPAHCTBE 10 1 bubmmorexa LIOK
p pa pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, o0oOIIEHKE, 7 1 bubnuorexa [IOK
cUCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 3 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsn4yecTBo 4acos JJIeKTPOHHbIE
Ne Jlara nudposLie
Tema ypoka Kontpoabnbie | IlpakTHyeckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TTOHATHUSI CTEPEOMETPHUU:
TOYKa, IpsiMasi, TIOCKOCTb,
npoctpancTBo. [IpaBuna
1 N300pakeHUs Ha PUCYHKAX: 1 01.09 Bubmorexa LIOK
p pucy o ) https://m.edsoo.ru/aecc77cd
M300paKeHHsI TIOCKOCTEH,
MapajuieIbHBIX MPSMBIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka
[lonsTHA: nepecekaromuecs
2 IDIOCKOCTH, IIEPECEKAIOIIUEC IIpsIMas 1 05.09 Bubmiorexa HOK
» 1Iep m p ' https://m.edsoo.ru/2d8a9c99
U IUIOCKOCTD
IlonsaTHA: nepecekaromuecs
3 IUIOCKOCTH, IIEPECEKAOIINECS IIPSIMast 1 08.09 Bubmorexa IIOK
- 11ep B p ' https://m.edsoo.ru/db685e73
U INIOCKOCTD
3HAaKOMCTBO C MHOT'OTPaHHUKAMH,

4 n300pakeHre MHOTOTPAHHUKOB Ha 1 12.09 bubnmmoreka LIOK
PUCYHKaX, Ha IPOCKIIMOHHBIX ) https://m.edsoo.ru/a63959ed
yepTexax
HauanbHblie cBeieHus o kyoe u

5 OUpaMuIe, UX pa3BEPTKU U MOJICIIHN 1 15.09 Bubmuorexa LHOK

PAMILLE, X PASEED ' ' https:/m.edsoo.rw/b30dff38
CedeHust MHOTOTPAHHUKOB
bubnuoreka [IOK
6 HauannHbIe cBeieHus 0 Kyoe u 1 19.09
a Y https://m.edsoo.ru/3d8fFd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

NMpaMuJIe, UX pa3BEPTKU U MOJIEIIN.
CeueHnnst MHOTOTPAaHHHUKOB

ITousiTHe 00 aKCUOMATHUUYECKOM

7 MOCTPOECHUH CTEPEOMETPHH: aKCUOMBI 22.09 Brbmorexa HOK
p p PHH: ' https://m.edsoo.ru/Occ5cdfe
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[Touarne 00 aKCHOMATUYECKOM
bubnmmoreka LIOK
8 MOCTPOCHNUM CTEPECOMETPHH: AaKCHOMBI 26.09
https://m.edsoo.ru/239¢8cb4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
INousarre 00 aKCHOMAaTHYECKOM
9 IIOCTPOCHUU CTEPECOMETPUH . AKCUOMBI 29.09 Brbmorexa HOK
p p P ' https://m.edso0o.ru/65¢6b106
CTEPEOMETPUHU U CIICACTBUS U3 HUX
ITougarrue 00 aKCHOMATHYECKOM
10 ITOCTPOECHUM CTEPEOMETPUN: AKCUOMBI 03.10 bubmmorexa [IOK
p p PHH: ' https://m.edsoo.ru/258fc245
CTEPEOMETPUHU U CICACTBUS U3 HUX
B3anMHOe pacrnosiokeHue IpsIMbIX B
1 IIPOCTPAHCTBE: MEPECEKAIOLINECS, 06.10 bu6muoreka [JOK
MapaJuIebHbIEC U CKPEILMBAOIINECS ' https://m.edsoo.ru/1a252016
psiMbIe
[TapajutenbHOCTB MIPSAMBIX U
IJIOCKOCTEHN B MTPOCTPAHCTBE:
12 napajuiejIbHbIC IPsSIMBIC B 10.10 Bubmorexa IOK
p p . ' https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MApAIIICIBHOCTD TPEX
MPSAIMBIX
[TapajutenbHOCTB MIPSAMBIX U
13 IUIOCKOCTEH B MPOCTPAHCTRE: 13.10 bubnuoreka [IOK
[TapajutenpHOCTB IPSAMON U ' https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
Bubmnorexa IHOK
14 VYTrael ¢ cOoHanpaBJICHHBIMU 17.10 3

https://m.eds00.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOPOHAMH

Yros Mexay NpsMBIMHU B

Bbubnunoreka LIOK

15 20.10
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexy npsiMbIMU B 24.10 bubnmnoreka [JOK
IPOCTPAHCTBE ' https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTh TIJIOCKOCTEH: 07.11 bubanorexa HOK
MapajuieNabHbIE TTIOCKOCTH ' https://m.edsoo.ru/2el1 8255
bu6mmoreka LIOK
7| 7 10.11
18 CRoiicTBa mapauieIbHBIX TUIOCKOCTEH hitps://m.cdsoo.rw/e504d656
[Ipocreiinre npoCTpaHCTBEHHbBIE
19 (bir bl Ha nnopcxocin' TeTpad 14.11 bubmorexa HOK
P - TCTPadp, ' https://m.edsoo.ru/4a28dc02
KyO, mapauiesnenune
bu6mmoreka LIOK
7| 17.11
20 Hoetpoerme cetteriit https://m.edsoo.ru/1d434d0f
Bbubnunoreka LIOK
21 IL i 21.11
OCTPOCHHE CeHCHIH https://m.edsoo.ru/ec26feSd
KontponpHas pabora o teme
” "[Ipsimbl€ 1 IIIOCKOCTH B 24.11 bu6muoreka [IOK
npocTtpancTBe. IlapamiensHoCTh ' https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEN"
[lepnenaANKYISAPHOCTD NPSAMOU U
23 Hﬂ(l;)CKOjFH'};Ie pHeH UK IJ)UI HbIE 28.11 bubmmorexa [OK
+ TEPTCHAHRY AP ' https://m.edsoo.ru/b19f6a5d
MPSIMBIEC B IPOCTPAHCTBE
24 IIpsimble mapaienbHbIE U 0112 bu6nuoreka [JOK
MEPIIECHIUKYISPHBIE K TUIOCKOCTH ' https://m.edsoo.ru/0acl 1¢95
)5 [IpsimMble mapanienbHbIe U 05.12 bubanorexa HOK
MEPIEHIUKYIAPHBIE K IUIOCKOCTU ' https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHAUKyJISIPHOCTH 08.12 bubnuoreka [{OK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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https://m.edsoo.ru/ba545966

IIPSIMOM U IUIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHauKyJIApHOCTH

Bbubnunoreka LIOK

27 . 12.12
MPSAMOU U ITIOCKOCTH https://m.edsoo.1u/79165d15
)% Teopema o npsimoii 15.17 bu6muoreka [JOK
MEePNECHANKYISPHON IIOCKOCTH ' https://m.eds0o.1ru/635¢5087
79 Teopema o npsimoit 19.12 bubanorexa HOK
NEPIEHAUKYIISIPHOU INIOCKOCTH ' https://m.edsoo.ru/bd37458
30 Teopema o nipsimoit 2,12 bubanorexa HOK
NEPIEHANKYIISIPHOU IIIOCKOCTH ' https://m.edsoo.ru/7d18834b
[lepnenaukynsip ¥ HaKJIOHHbIE:
31 a(i:TOHHI/IeyOT ﬁomm 0 INTOCKOCTH 26.12 bubmmorexa [TOK
p fl ’ ' https://m.edsoo.ru/33c477d3
paccTosiHue OT MPAMOU 10 IIIOCKOCTH
[leprnieHaUKYISIp ¥ HAKJIOHHBIE:
32 a(z:TO}IHI/IeyOT IT)quI/I 0 IUIOCKOCTH 29.12 bubmorexa [IOK
P f[ ’ ' https://m.edsoo.ru/66fefadd
paccTosiHue OT NPAMOU 10 IIIOCKOCTH
[lepnenaukynsip U HaKJIOHHbIE:
33 aCCTOSIHUE OT TOYKH JI0 IJIOCKOCTHU 12.01 bubmmorexa [IOK
P il ’ ) https://m.edsoo.ru/aSb7b8e3
paccTossHUE OT MPSMOM J10 MIIOCKOCTH
[lepnenaukynsip U HaKJIOHHBIE:
34 a(i:TO}IHI/IeyOT IT)quI/I JI0 TUIOCKOCTH 16.01 bubmorexa HOK
p 8 ’ ' https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPAMOU 10 INIOCKOCTH
35 VYTIBl B IPOCTPAHCTBE: YTOJ MEXKITY 1901 bubmmoreka [JOK
IPSAMOM M IUIOCKOCTBIO ' https://m.edsoo.ru/6b6 1b2b4
36 JByrpaHHblii yroJ, TMHEWHBIN yron 23.01 bu6muotreka [JOK
JBYTPaHHOIO yIJja ' https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJ, JUHEUHBIN yro 26.01 bubnuoreka [IOK
JIByTPaHHOIO yTIJja ' https://m.edsoo.ru/c7c777ed
38 [lepneHANKYASIPHOCTD MIIOCKOCTEH: 30.01 bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
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IIPU3HAK NEPIEHANKYISIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IJIOCKOCTEMN
[lepneHaAUKyIIPHOCTD INIOCKOCTEN:
39 MpHU3HAK NEPICHANKYISIPHOCTH ABYX 02.02 bubmorexa LHOK
p Up FHEYIUAD By ' https://m.edsoo.ru/ed9e2a8e
TJIOCKOCTEH
[lepneH UK YISIPHOCTD TIIOCKOCTEM:
40 I 11/33Ha1< neyneg HUKYJIIPHOCTHU JIBYX 06.02 bubnmorera [IOK
p up FHEYIEP By ) https://m.edsoo.ru/ba75dc57
IJIOCKOCTEMN
bubnmmoreka LIOK
41 Teopema o TpEX NeprneHANKYJIIpax 09.02
p p PHCHAMIYILIP https://m.edsoo.ru/e4972cdc
N bubnmoreka [JOK
42 Teopema o TpEX NEpPHECHANKYIIIPaX 13.02
P P PHCHIKY P https://m.edsoo.ru/52188a7d
bubmuoreka [IOK
43 Teopema o Tpéx neprie a 16.02
PEMa O TPEX TIEPHCHAMIYIHpax https://m.eds00.1u/91246736
KonTponshas pabota nmo temam
44 "[lepneHIMKYISIPHOCTD IPSAMBIX U 20.02 bu6muotreka [JOK
wiockocTel" u "Yribl MeXIy ' https:/m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAaHHUKA,
45 BBIITYKJIBIE U HEBBIITYKJIbIE 23.02 bubnnorexa [IOK
Y yK.. ' https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOrpaHHHKAa
[Ipusma: n-yronpHas npusMa; rpaHu u
46 OCHOBaHMS MPU3MBL; MIPsIMasi U 27 02 bubnunoreka [JOK
HaKJIOHHAs TIPU3MbI, OOKOBas 1 ' https://m.edsoo.ru/b4ad63ad
MOJTHAS TOBEPXHOCTh MPU3MBI
[Tapannenenurme 0yTO 5
47 pajuIeNenuIe, IpsiMOyroJIbHbIN 02.03 bubanorexa HOK

napajiieyICrumIic 1 u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

IImpamupa: n-yrojgpHas nupaMuaa,
I'PaHU YU OCHOBAHUE ITUPAMU/IBI,
O0KOBas U MOJIHAs TOBEPXHOCTh
MMpaMU/Ibl; IPABWIbHAS U yCEUEHHAs
nupamuaa

06.03

bubnnoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[TpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSITHE MPABUIHLHOTO
MHOTOTPAaHHUKA; TIPAaBUIIbHAS TIPH3Ma
Y TIpaBWIbHAS TMPaAMUJIA; TIPABUIIbHAS
TpEyToJIbHAS TTHpaMHIa 1
MPaBWIbHBIN TeTpa’ip; KyO

09.03

bubmmoteka LIOK
https://m.eds00.ru/074c8865

50

[IpencraBieHue o NpaBUIbHBIX
MHOTOTPaHHUKAX: OKTaYIP,
JOJIEKA3]Ip U UKOCAdP.

13.03

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

CumMmMmeTpus B IpOCTPAHCTBE:!
CUMMETPHS OTHOCUTEIIBHO TOYKH,
IIPSIMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHHU B IUpaMUax,
napajuiejenunesax, npaBuIbHbIX
MHOI'OTpaHHUKaX

16.03

Bbubnunoteka LIOK
https://m.edsoo.ru/b9e777d9

52

Brruncienue d1eMeHTOB
MHOTOTPaHHUKOB: pE€Opa, TUaroHaH,
YIJIBI

20.03

bu6mmoreka LIOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomaas 60KOBOW MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH IIPSIMOU
IIPU3MBI, ILIOIIAb OCHOBAHM,
Teopema 0 OOKOBOI MOBEPXHOCTH
MIPSAMOU MPU3MBI

23.03

bu6mmoreka LIOK
https://m.edsoo.ru/37d84157

54

[Tnomanbs OOKOBOM MOBEPXHOCTH U

27.03

bubmuoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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ITOBEPXHOCTHU MPABUIILHON

MUpaMHU/Ibl, TEOPEMA O IUIOLIAU
OOKOBOI MOBEPXHOCTH YCEUEHHOU

https://m.edsoo.ru/5603e30b

TUPaAMUIBI
55 KonTtponbsHhas paboTa 1o teme 06.04 bu6muoreka [JOK
"MHOrorpaHHUKH" ' https://m.edsoo.ru/a95f5c04
bubnnoreka [IOK
IT ¢ 10.04
56 onsTHe 06 00bEMe https://m.edso0o.ru/7ad0020b
bubmuoreka [IOK
g 13.04
>7 OOLEm mupamm et https://m.eds00.ru/235171b3
bubnuoreka [IOK
.. 17.04
>8 OObeém mpamue! https://m.edsoo.ru/f47dfefd
. bubnuoreka [IOK
59 06 20.04
HEM ITHPAMIIBL https://m.eds00.1u/79¢10312
n bubnmoreka [JOK
24.04
60 OOLEm mupamm et https://m.edsoo.ru/2faade3f
bubmuoreka [IOK
1 .. 27.04
6 OBLEM npHsMbI https://m.eds00.1u/79853608
) bubnuoreka [IOK
2 . 04.05
6 ObLEm mpusMet https://m.edsoo.ru/1e053890
bu6mmoreka IIOK
e 08.05
63 Obeém mpu3Mb: https://m.edsoo.ru/482d3£51
64 KontponpHas pabota o Teme 11.05 bubnuoreka [IOK
"OOBEMBI MHOIOTPAHHUKOB" ' https://m.edsoo.ru/28a6573¢
IToBTOpenue, 06o0IICHNE
65 CUCTEMAaTH3AIUs 3HAHWUM. 1505 bubmmoreka [JOK

[TocTpoenue ceuenuii B
MHOTOI'paHHUKE

https://m.edsoo.ru/098bedad
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66

[ToBTOpeHnue, 0600IICHNE
CUCTeMaTHU3alysl 3HaHUM.
Beruncnenue pacCTOSHUN: MEXIY
JIByMSI TOUKaMU, OT TOYKH JI0 MIPSIMOH,
OT TOYKH JI0 TUIOCKOCTH, MEXKIY
CKPEIIMBAOIIAMHUCS NPSIMBIMU

bubnmotexa LIOK
https://m.edsoo.ru/f7792ba9

67

Hrorosas KOHTPOJIbHAA pa60Ta

18.05

bubnmotexa LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, 0600IICHNE
cUCTeMaTHU3alysl 3HaHUM.
Berunciienue yrios: Mexay
CKPEIIMBAIOIIUMHUCS NIPSIMBIMH,
MEXK]ly IPSAMOU U INIOCKOCTBIO,
JByTPaHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU

22.05

Bbubnunoreka LIOK
https://m.edsoo.ru/56765e8b

69

[ToBTOpenme, 0600IIEHNEe
cUCTeMaTH3aIMs 3HAHUM.
Brruncnenue yrinos: Mexay
CKPEIIMBAIOIIUMUCS MPSIMBIMHU,
MEKly PSAMOU U INIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

25.05

OBUIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

69
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11 KIIACC

KoaunvecTBo yacoB JIEeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka KonTposbubie | [IpakTnueckue
n/n Bceero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Cdepa u map: neHrp, paamyc,

1 HaMeTp; IJI0IIAIb TOBEPXHOCTH 1 04.09 bubmmorexa LOK
A P tman p ' https://m.edsoo0.ru/0341bc2b
chepsl
B3aumHoe pacnonoxenue cepsl u

bubmnoreka [IOK
2 IUIOCKOCTH,; KacarejabHas IMIOCKOCTh 1 11.09
https://m.edsoo.ru/bed12a43
K cepe; uronaas chepbl

3 N3ob6paxenue chepsl, mapa Ha | 18.09 bubnmoreka [JOK
wiockoctu. Cedenus mapa ' https://m.edsoo.ru/bc15£72
[unuuapuyeckas MoBEPXHOCTD,

4 oOpa3yroue HUIMHIPUIECKON 1 25 09 bubnmmorexa LIOK
MMOBEPXHOCTH, OCh [IWINHAPUYECKOU ’ https://m.edsoo0.ru/6054b8cl
MOBEPXHOCTHU
[unuuaap: ocHOBaHUS U OOKOBAast

5 MOBEPXHOCTh, 00pa3yrolas 1 och; | 02.10 bubmuoreka [IOK
IUI0ILAb OOKOBOM M MOJHOM ) https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N300paxkeHne NUIMHAPa HA
II0CKOCTH. Pa3BépTka numzpa.

6 Ceuenust TMIMHPA (IUIOCKOCTHIO 1 09.10 bubmorexa [IOK

H . P ’ ) https://m.edsoo.ru/016e25¢eb
napajuieIbHON WU
MEePIEHANKYJSIPHONW OCH IIMJIMHIIPA)
bubnuoreka [IOK
7 Konndeckas moBEepXHOCTB, 1 16.10
P https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0Opa3yronme KOHMIECKOM
MOBEPXHOCTH, OCh U BEPIIINHA
KOHHYECKOU MOBEPXHOCTH

KOHYCZ OCHOBAHUC U BCPIIIHHA,

bubmnoreka [IOK

8 06pa3yff)ma51 i ocz,; II01IAIb 23.10 https://m.edsofru/897dd3b2
OOKOBOM U TIOJTHON MOBEPXHOCTHU
Vceu€Hnblil KOHyC: 0OpasyroIme u

9 BBICOTA, OCHOBaIi]I/ISI u gOK}(;BaI;II 06.11 bubmorexa HOK

’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300paxkeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTKa KOHycCa.

10 Ceuenus KoHyca (TIOCKOCTHIO, 13.11 bubmuoreka [IOK
napasuieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/0bdelbe8
TUIOCKOCTBIO, TTPOXOIIICH Yepes
BEPILIKHY )

1 KoMOuHarws ten BpaiieHus u 20.11 bubnunoreka LIOK
MHOTOTPAaHHHUKOB https://m.edsoo.ru/3cefl0eS
MHororpaHHuK, OMMCaHHBIA OKOJIO

12 ctepsr; chepa, BICaHHAS B 711 bubnuoreka [IOK
MHOT'OTPaHHUK WUJIU B TEJIO https://m.edsoo.ru/0b136158
BpaIeHus

13 [Tonstre 06 00béMe. OCHOBHBIC 04.12 bubmnoreka [IOK
CBOKCTBa O0BEMOB TeI https://m.edso0o.ru/26a03fb7

. bubnmoreka [JOK
14 O0bEM mRApa, KOHyCa 11.12 https://m.edsoo.ru/5513d87b
N bubnuoreka [IOK
15 OOBEM mapa u momans chepet 1812 https://m.edsoo.ru/d189bde2
16 [TonoGHbIe TeNa B MPOCTPAHCTBE. 25.12 bubmorexa HOK

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHOIICHHSI MEXTY TIOMIAISIMH
MOBEpXHOCTEH, 00bEMaMM
MOI0OHBIX TeJ

17 BekTop Ha mII0CKOCTH U B 15.01 bubnuoreka [IOK
MPOCTPAHCTBE ' https://m.edsoo.ru/4a33a8ab
18 Konrponpshas paboTa mo Temam 2201 bu6muoreka [JOK
"Tena spamenus" u "O0bembl Ten" ' https://m.edsoo.ru/5caefclb
bubnuoreka [IOK
19 C 29.01
JI0’KEHUE U BIYUTAHHE BEKTOPOB hitps://m.cdsoo.ru/23 f41089
bu6mmoreka LIOK
20 05.02
Y MHOKCHHE BEKTOPA Ha HCIIO https://m.edsoo.ru/dee379¢b
PasnoxeHnne BeKTopa 1o TpéM
21 HEKOMILUTAaHAPHBIM BEKTOpPaM 12.02 bubmmorexa LHOK
P pam. ' https://m.edsoo.ru/a28fd74e
[IpaBuno nmapanienenumnena
Pemenne 3ama4, CBSI3aHHBIX C
22 MPUMEHEHUEM TTPABUII JEUCTBUM C 19.02 bubmmorexa LIOK
p P A ' https://m.edso0o.ru/5a827900
BEKTOpaMu
KoopanHatHO-BEeKTOPHBIN METO/T
23 MPU PEUICHUH T€OMETPUUECKUX 26.02 bubmmorexa [IOK
PH P P ' https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMoyronbHas cucreMa
24 KOOpJMHAT B IPOCTPAHCTBE. 05.03 bu6muoreka [JOK
Koopaunarsl BekTopa. [Ipocreiimne ' https://m.eds00.ru/48db7058
3a/1auyd B KOOpJUHATAX
)5 VYron Mexly BEKTOpamHu. 12.03 bubnmoreka [JOK
CxansipHOe MPOU3BEICHUE BEKTOPOB ' https://m.edsoo.ru/725effc4
%6 KonrponsHnast paboTa o teme 1903 bu6nuoreka [JOK

"BekTopbl 1 KOOPJIMHATHI B

https://m.edsoo.ru/8etbe78e



https://m.edsoo.ru/4a33a8ab
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https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

npocTtpaHcTae”

7 Boluncienue yrioB Mexty 1 26.03 bu6muoreka [JOK
HNPSAMBIMH U INIOCKOCTSMU https://m.edsoo.ru/77¢22fc5
[ToBTOpeHwue, 0600ImeHNE 1

)3 cucremaru3anus 3HaHUH. OCHOBHBIC | 09.04 bubnuoreka [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPUHU
[ToBTOpeHme, 0600IIeHNE 1

79 cucteMmaTu3anus 3HaHuil. OCHOBHEIC 1 16.04 bubnuoreka [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd 184
TUTAHUMETPUHU
[ToBTOpeHme, 0600IIeHNE 1

30 CHUCTeMaTHU3alus 3HaHUH. 3a7a4un 1 23.04 bubnuoreka [IOK
INTAHUMETPUH U METOJIBI UX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpeHwue, 0600ImeHNE 1

31 cHUCTeMaTHh3alus 3HaHUH. 3a7auu 1 30.04 bubnuoreka [IOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpeHwue, 0600ImeHNE 1

39 cucreMaruzauus 3HaHuil. OCHOBHBIE 1 07.05 bubnmnorexa [IOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bubmnoreka [IOK

33 Hrorosas koHTpoJIbHAst paboTa 1 14.05 https://om.edsoo.ru/ec24dfc?

34 [ToBTOpeHue, 06001IeHNE 1 | 21.05 bubnmoreka LIOK
CHUCTeMaTHU3alus 3HAHUN https://m.edsoo.ru/f465d10e

OBLIEE KOJIMYECTBO YACOB I10

34
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[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yabTAThI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUSAMHU: TOUKA, IPAMasi, INIOCKOCTh
75 [IpyMeHsSITh aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IMPH PEUICHUU
' reoMeTpPUUECKHX 3a7a4
73 OnepupoBaTh MOHATUSAMU: NAPAIEIBHOCTh U TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEN
74 KnaccudunupoBars B3aMMHOE pacroiOKEHUE MPSAMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMHU: ABYTPAHHBIN YroJ, TpaHu ABYTPAHHOTO YTJIa,
7.5 pebpo ABYTPaHHOTO yTiia, JIUHEHWHBIN Yroi ABYTPAHHOTO yria, rpaaycHas
Mepa JABYTPaHHOTO yriia
76 OnepupoBaTh TMOHATUSAMH: MHOTOTPAHHHK, BBIMTYKJIBIH W HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, MPABWILHBI MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJBI MHOTOIPAHHUKOB (MUpaMHJIa, MPHU3MA,
' PsIMOYTOJIbHBIN Mapasienenumne, Kyo)
KnaccudpunupoBate  MHOTOTpaHHHKH, BbIOMpas  OCHOBAHUSA IS
- kinaccupukamuu  (BBIMYKJIBIE W HEBBIMYKIbIE  MHOTOTPaHHHKH,
' MIPaBWJIbHBIE MHOIOTPAaHHMKH, TMpsSMble UM  HAKJIOHHBIE TPU3MBI,
napauieIeTUIe b )
79 OnepupoBaTh MOHATUSIMU: CeKyIas IJIOCKOCTD, CEYeHUE
' MHOT'OTPaHHUKOB
710 OObSCHIATH  NPUHLMIIBI  MOCTPOCHUS]  CEYEHHM  MHOTOTPaHHHUKOB,
' UCIIOJIb3YSl METOJI CIIE/I0B
711 CtpouTh Cc€uY€HHsT MHOTOTPAHHUKOB METOAOM CJIEJOB, BBINOJHATD

(BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aJa4u Ha HAXOXACHHUEC I'COMCTPHUYCCKHX BCIUYHH I10 06pa3uaM
HiIn ajJroputMamMm, HNpUMCEHASA HU3BCCTHLIC AHAJIMTHUYCCKHUE MCETOAbI IIpU
p€ICHUN CTAaHAAPTHBIX MAaTEMaTHYCCKUX 3aJad Ha  BbIYHUCICHUC
paCCTO}IHI/Iﬁ MCKAY ABYMA TOYKAMH, OT TOUYKHU IO prIMOfI, OT TOYKH JO

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMUCA ITPAMBIMUA

7.13

Pemrate 3aJa4u Ha HAXOXACHHUEC T'COMCTPUYCCKHUX BCIUYHH I10 06pa3uaM
WKW aJiIrOpuTMaM, HNPUMCHAA HU3BCCTHLIC AHAJIUTUYCCKHUEC MCTOAbI IIpU
PEIICHUN CTAaHAAPTHBIX MAaTrCMaTHYCCKHX 3aJilad Ha BBIYMUCICHUC YTJIOB
MCKAY CKPCHIMBAIOUOIUMUCA NPSAMBIMHU, MEKIY pr[MOfI N ITIIIOCKOCTBIO,

MCIKAY INIOCKOCTAMU, ABYTI'PAHHBIX YTIJIOB

Bbruncnsate 00bEMBI M IUIOIIAJM TMOBEPXHOCTEH MHOTOMPaHHUKOB
(mpu3Ma, mupamMua) ¢ MPUMEHEHUEM (HOPMYJI, BBIYHCIATh COOTHOILICHHUS
MEK Y IJIOIIA MU IIOBEPXHOCTEH, o0béMamu MOJOOHBIX

MHOTI'OTpaHHUKOB

7.15

OrnepupoBaTh MOHSATHUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTb CUMMETPUH, LICHTP, OChb U INIOCKOCTH CUMMETPUHN (bHprBI

7.16

W3BnekaTtb, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POPMAIHMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, IPEJCTaBICHHYI0 Ha

yepTrexax U pUCyHKax

HpI/IMeHSITL TCOMETPUUCCKUC q)aKTLI U1 pCHICHUA CTCPCOMETPHUUCCKUX
3a/la4, MpeanoJararommux HECKOJbKO MIaroB peumeHUusA, C€CIU YCIOBHUA

MIPUMEHEHHUS 3a/1aHbl B SIBHOU (hopme

IIpumeHATs NpoOCTEHIIME MPOrpaMMHBIE CPEACTBA M AIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTCMBI IIPHU PCHICHHUU CTCPCOMETPHUICCKUX 3a/1avd

7.19

HpI/IBOI[I/ITB MPUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOJAC U

KHU3HU, pacCliO3HABATh MIPOABICHHUEC 3aKOHOB I'COMCTPHU B UCKYCCTBC

7.20

[TpuMeHsATh TOTyYEeHHBIC 3HAHKS Ha MPAKTHKE: aHAIU3UPOBAThH PeabHbIC
CUTyallud W TPHMEHATh W3yUEHHBIE TMOHATUS B TMpoIlecce IOHMCKa
pelieHus MaTeMaTHYECKH chopMyITHPOBAHHON poOIeMBI,
MOJICIUPOBATh pEAbHBIC CHTYallud Ha SI3bIKE T€OMETPUH, WCCIIEIAO0BATH
MOCTPOEHHBIE MOJEIH C HCIIOJIH30BAaHHEM TI'€OMETPUYECKHUX MOHATHH U
TEOpeM, amnmapara anreOpbl, pemaTh NPaKTHYECKNE 3a7a4H, CBI3aHHBIE C

HaXOKJACHUCM I'€COMETPUICCKUX BCIIMYNH




11 KVIACC

Kon IIpoBepsiemble npeaAMeTHBIE Pe3yJIbTaThl 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa30BaTeJbHOM MPOrPAMMBbI CpeHEro 001ero 00pa3oBanmsi
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh MOHATHAMU: IIJIUHIPUYECKasi TOBEPXHOCTb, 00pa3yromIye
61 WIMHIPUYECKON MOBEPXHOCTH, IWJIMHIP, KOHUYECKas IOBEPXHOCTD,
' oOpa3ylomme KOHHYECKOH  TOBEPXHOCTH, KOHYC, cdepudyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BparieHus (LWIMHIP, KOHYC, cdepa U 1ap)
6.3 OOBACHATH CIOCOOBI MOTYYSHUS TSN BPAIICHUS
6.4 KnaccudunupoBaTs B3auMHOE pacroyiokeHne chepbl U MIOCKOCTH
OmnepupoBaTh TOHSATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CErMEHTA, IIAPOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA
[IApOBOTO CJIOSI, IAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIATM TOBEPXHOCTEW TeNl BpaIEHUS,
' reOMEeTPUYECKHX TeJ C MPUMEHEHHuEM (popmy
OmnepupoBaTh NOHATUSMH: MHOTOTPAaHHUK, BIHCAaHHBIK B chepy u
6.7 OTNMCAHHBIN OKOJIO cdephl, cepa, BIUCAaHHAS B MHOTOIPAHHHUK HWJIN TEJIO
BpAIICHUS
6.3 BblunucasTh  COOTHOWIEHHMS MEXJYy IUIOHIAJIMH  TOBEPXHOCTEH U
' 00bEMaMM OJJOOHBIX Tel
6.9 N300paxarh u3yuyaemble GUTYpbl OT PyKH UM C IPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) IUIOCKME YEPTEXKH W3 PHUCYHKOB IPOCTBIX
6.10 00BbEMHBIX (UTYp: BHI CBepXy, COOKY, CHM3Y; CTPOMTh CEUEHHs Tel
BpaIICHUS
M3BnekaTh, MHTEPIPETHPOBATH W MPeoOpa3oBBIBATH HH(POPMAIUIO O
6.11 INPOCTPAaHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NpEeACTABICHHYIO Ha
yepTexax 1 pUCyHKax
[TpumeHsTh TEOMETpHUECKUE (DAKTHI JJIST PELICHUS CTEPEOMETPUUECKUX
6.12 3aja4, MPEANOIaraonMXx HECKOJBKO IIaroB PEIICHHs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme
6.13 OrniepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonaaTs I[GI\/JICTBI/ISI CJIOXKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOXCHUA BCKTOpa Ha 4YHUCIIO, 06’5HCH§ITB, KaKUMH CBOMCTBAMH OHU

o0JazmaroT

6.15

[TpuMeHsTh MpaBUIIO MapajUIeNeUNe1a IPU CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPAHWHATHI B IMPOCTPAHCTBE,
BEKTOpP, MOJyJib BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yrojl MEXJAy BEKTOpamMH, CKaJSIpHOE MPOU3BEACHHE BEKTOPOB,

KOJIJIMHCAPHbIC 1 KOMIIIIAHAPHBIC BEKTOPLI

6.17

Haxoguts CyYMMY BCKTOPOB W HNPOU3BCACHUC BCKTOpPA HA YUCIIO, YI'OJI
MCXKY BCKTOpaMU, CKAJLIPHOC MPOU3BCIACHUC, PACKIAAbIBATE BCKTOP I10

JABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

Pemare mpocreiimme reoMeTpudecKuMe 3aJaud  Ha - IIPUMEHEHHe

BCKTOPHO-KOOPAMHATHOI'O METOAa

6.20

Pemiath 3aJa4d Ha [J0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIICHUM H
HaxXO0XXJACHUC I'COMETPHUYCCKUX BCIIMYUH I10 06pa311aM HUJIN aJIrOpUTMaM,
MMPUMCHAA HU3BCCTHBIC MCTO/bI pu peICHUA CTaHAaPTHBIX

MaTCMaTHYCCKHUX 3a1a4

6.21

HpI/IMGHHTB HpOCTCfIH.IPIC InporpaMMHbIC CpCACTBA W 3JICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI TP PCHICHHUU CTCPCOMETPHUICCKUX 3a/1a4

6.22

IIpuBoauTH NpUMEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOLAE U

JKU3HH, paClio3HaBaATh IIPOABJICHUC 3aKOHOB 'COMCTPHUU B UCKYCCTBC

6.23

[lpumeHsATh TOMyYeHHBIE 3HAHMA HA NPAKTUKE: aHAJIU3UPOBATh
peanbHble CUTYallMd M NPUMEHATh HM3YUYEHHbIE IOHATHS B Ipolecce
MOMCKA pEIIeHUs] MaTeMaTHYecKd CQOPMYJIHPOBAHHON MpPOOIEMBbI,
MOJIEIUPOBATh peajbHble CUTYalMd Ha SI3bIKE T€OMETPHH, HUCCIIE0BATh
IIOCTPOECHHBIE MOJIENM C HCIOJb30BAHUEM TI'€OMETPUYECKUX MOHATHI U
TeopeM, anmnapara anreOpbl, pelarh NpaKTHYECKUE 3aa4M, CBSI3aHHbIE C

HaxXO0XKJACHUEM I'COMETPUUCCKUX BCIIUYNH




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUA

I'eomerpus

7.1

OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsiMasi, IMIOCKOCTh, MPOCTPAHCTBO.
[lonsTne 00  aKCHMOMATHYECKOM  TOCTPOCHHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPCOMETPHUHU U CICACTBUA U3 HUX

7.2

B3aumHoe pacnonokeHue HpSMBIX B MPOCTPAHCTBE:  IEpECcEeKarolrecs,
napajuieJbHbIE W  CKpellMBaromyecss mnpsMbie. [lapamiensHOCT MPSIMBIX U
IUIOCKOCTEH B  MIPOCTPAHCTBE: TNapauiefbHble MpsIMble B  MPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPATUICIBHOCTh MPSMOW U IJIOCKOCTH. YTJBI C
COHAIpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXJIy NpsSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapayuieibHbIE IOCKOCTH, CBOMCTBA MapajlieIbHbIX
wiockoctei. [Ipocrelinmue mpOCTpaHCTBEHHBIE (UTYPHI Ha IIOCKOCTH: TETpadJp,

Ky0, mapaienenumne, oCTPoOeHue CeUeHU

7.3

[lepneHIuKyISIPHOCT HPAMOM M IJIOCKOCTH: NEPNEHIUKYJISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSMbIE NTAPAJUICIbHBIE U IEPIIEHIUKYIISIPHBIC K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTH NPSIMOU U IUIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHAUKYIIIPHON
IUVIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YrOJI MEXKIy HPAMOM M IUIOCKOCTBIO,
JIBYI'PAHHBIA yTOJ, JIMHEHHBIM Yros JByrpaHHoro yriua. Ileprnenmukynsap u
HAKJIOHHBIE: PACCTOSIHME OT TOYKM A0 IUIOCKOCTH, PACCTOSHUE OT MPAMOU 0
IUTOCKOCTH, MPOEKIUs (UTyphl Ha IMJIOCKOCTh. [lepmeHAuKyIsIpPHOCTh TUIOCKOCTEH:
IOPU3HAK  MEPHNEHAMKYJIIPHOCTH  OBYX  IUIOCKocTed. Teopema o0 Tpéx

NEePIEeHINKYIISIpax

7.4

[lonsiTue MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBITYKJIBIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipu3ma: n-yronbpHas
npu3Ma, TpaHU M OCHOBAHUS TPU3MBI, MpsAMas ¥ HAKIOHHAS TPU3MBI, OOKOBas H
MOJIHASI TIOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMoyroiabHbIN napauieenune
u ero coiictBa. [lupamupaa: n-yronpHasi nupamuja, TpaHd U OCHOBAHHE MUPAMHU/IBI,
OOKOBasi M MOJHAs MOBEPXHOCTh MUPAMUJIbI, MPABWILHAS U YCEUEHHAs MUpamMua.

OneMeHTHI Opu3Mbl W HIHAPAMHUIBI. HpaBI/IJ'IBHBIe MHOTI'OI'paHHUKH: IIOHATHE




NPAaBWJIBHOIO MHOTOIpAaHHMKA, MpaBUIbHAs IpU3Ma M MpaBUiIbHAs NHpaMuia,
npaBUIbHAsA TPEYrojbHAs MUpPaMUa U MPaBUWIbHBIA TeTpasap, KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHHMKAX: OKTa’Jap, AOJAEKa’ap M ukocayapyrue CeudeHus

IMPU3MBI U ITUPAMUABI

7.5

CI/IMMeTpI/ISI B MPOCTpPAHCTBE: CHUMMCTPHA OTHOCUTCIBLHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPHUU B IMPpaAMUAAX, IMAPATIICIICIMIICAAX, I[IPABUIIbHBIX

MHOTr'OrpaHHUKax

7.6

Brruncienne 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, nmaroHanu, yribel. Ilmomanb
OOKOBOM TOBEPXHOCTH M TIOJTHOW TIOBEPXHOCTH TMPSMOW MPHU3MBI, IUIOMIAH
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsAMOM mpu3Msl. [lnomans 60koBoit
MOBEPXHOCTH U TIOBEPXHOCTH TMPaBWIBHOW MHpaMUIbl, TeOpeMa O IUIOHIaIn

yceu€HHoi mupamMuibl. [lonstue 06 o0béme. O0BEM MUpaMuabl, TPU3MbI

7.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOUICHUSI MEXY IIIOIIAISIMH TOBEPXHOCTEH,

o0bEMamMu HOI[06HBIX TCI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

[Hunuaapuyeckas TOBEPXHOCTh, 00pasyroIue MUIMHAPUIECKONH TTOBEPXHOCTH, OCh
MWIMHAPUYECKON ToBepxHOCTH. LlumuHap: ocHOBaHMST M OOKOBash MOBEPXHOCTH,

oOpasytoias 1 0Cb, IJI0IIA/ b OOKOBOM M MOJIHOW MOBEPXHOCTH

6.2

Konundeckasi moBepXHOCTh, 00pa3yrolue KOHNYEeCKOW TOBEPXHOCTH, OCh U BEpIIMHA
KOHHYeckoil moBepxHocTU. KoHyc: OcHOBaHME W BeplIMHa, 0Opasyromias U OcCh,
IUIOIIA/ b OOKOBOW W TIOJHOW TMOBEPXHOCTU. Y CECUEHHBIM KOHYC: OOpa3yromue H

BbICOTA, OCHOBaHHUA U OoKkoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, Auamerp, Iiomaap NoBepxXHoCcTU cdepbl. BanmHuoe

pacnosoxkeHue cepsl U IIIOCKOCTH, KacaTenbHasl MIIOCKOCTh K cdepe, Iiouaib

cepsr

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA HaA INIOCKOCTH. PaSBépTKa HNWIMHAPA U KOHYCa

6.5

KomOuHammu Ten BpamieHHs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONWCAHHBIHN

oko10 cdepsl, chepa, BMCaHHAS B MHOTOTPAHHUK, WM TEJIO BPalleHUS

6.6

[Torsitne 06 o0bEéMe. OCHOBHBIE CBOWCTBa 00BEMOB Tell. Teopema 00 oOBéMe
NPSIMOYTOJIBHOTO Mapajuiesienumnena u cieActBus u3 He€. OO0BEM MMIMHIpA,

koHyca. O0bEM mapa u miomaas chepbl




I[Momobubie Tema B mpocTpaHcTBe. COOTHOMICHHWS  MEXAY  IUIOMAASIMHU

o7 NOBEpPXHOCTEH, 00bEMaMU MOJOOHBIX Tell
6.8 Ceuenuss muuHApa (MapajuleIbHO M MEPIEHAUKYISPHO OCH), CEYEHUs KOHyca
. (mapanyenbHOE OCHOBAHHUIO U MPOXOAIIEE YEPE3 BEPIIMHY ), CEUEHHS 1Iapa
Bekrop Ha miockoct ¥ B npocTpaHCTBE. CIOKEHHE M BBIYMTAHHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4uciio. PasnokeHue BeKTOpa 1O TPEM HEKOMILIAHAPHBIM
. BekTopam. llpaBwno mapamenenunena. Pemenue  3ama4,  CBA3aHHBIX €
IIPUMEHEHNEM MPAaBWII ACUCTBUI C BEKTOpaMU
[IpsimoyrospHas cucteMa KoopaMHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpa.
6.10 [Ipocreitine 3agauM B KOOpJAMHATAX. YTOJN MexAy BekTopamu. CkansipHOe

IIPOU3BCIACHUC BCKTOPOB. Brmancnenne YIJI0B MECXKAY HNPsAMBIMU W ILIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIA METO IIPU PELIEHUHM T'€OMETPUIECKUX 3a1a4




INPOBEPSAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHMUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJbHON
INPOI'PAMMBI CPEJHET'O OGHIETI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJIbTaTaM OCBOCHHUSA
NpoBePsEMOro OCHOBHOI1 00pa3oBaTe/IbHON POrpaMMBbl CpeAHEro 001ero
TpPeOOBaHUsA o0pa3oBaHust

Brnagenune MmerogamMu JoKa3aTenbCTB, aJrOpUTMAMM pEILEHHs 3ajad;
yMeHue (OpMyJIMpOBAaTh W ONEPUPOBATH IOHATUSMH: OIpE/CICHHE,
aKCUOMa, TeopeMa, CIEJCTBHE, CBOWCTBO, MPU3HAK, [OKA3aTElIbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKHU; IPUMEHATh UX; YMEHHE (POPMYJINPOBATH
00paTHOE ¥ TPOTHUBOIMOJIOKHOE YTBEPXKICHUE, NPUBOIUTH NPUMEPHI U
KOHTPIPUMEpBI, HCIIOJIb30BaTh METOJ] MaTeMaTH4YeCKOM WHIYKIHH;
NPOBOJUTH  JIOKA3aTeNIbHbIE PACCYXKACHUS TpPU pPEHICHWH 3374,
1 OLICHUBATh  JIOTUYECKYIO  MPAaBWIBHOCTb  PACCYy)KJICHHUH; YMEHHE
OIIEpUpPOBATh TOHATHSMHU: MHOKECTBO, MOJMHOKECTBO, ONEpaluy Hal
MHO)KECTBAMH; yMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapart JJIsl ONMCAHHS PEATbHBIX MPOIECCOB U SBICHUH U TIPH PEILICHUN
33724, B TOM 4YHCIE€ W3 JPYTHX YYEOHBIX MPEAMETOB; YMEHHE
OTIePHPOBATH MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M OIUCHIBATh Tpadbl pa3IUIHBIMU

crioco0amMu; HCTIOTB30BaTh I'padbl IPU PEIICHUH 32144

YMeHue OonepupoBarh NOHATHAMU: HATYpPaJbHOE YMCIIO, LIEJIOE YHUCIIO,
CTENEHb C LIEJBIM I0Ka3aTesIeM, KOPEHb HATYPAJIbHOMN CTENEHH, CTENIEHb
C palUMOHAJIBHBIM  I[IOKa3aTeJIeM, CTENEeHb C  JCHCTBUTENbHBIM
nokaszareieM, JiorapudM dYHcCIa, CHHYC, KOCHHYC UM  TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK MO MOJYJII0, PalHOHAIbHOE YHCIIO,
UppAlMOHAJIBHOE  YMCJIO,  MHOXKECTBA  HATypalbHbIX,  LIEJBIX,
2 palMOHANbHBIX, JCUCTBUTEIBHBIX YHCEI; YMEHHE HCIOIb30BaTh
MPU3HAKU JI€IMMOCTH, HaMMEHBIIMA OOIIMH JeNuTeNb U HauMeHbIIee
oO1iee kpaTtHoe, anroput™M EBkinaa npu pemeHuu 3a1ad; 3HaKOMCTBO C
pa3IMYHBIMM  IO3ULMOHHBIMM  CHUCTEMAaMHM  CUMCIEHHMS;  yMEHHUE
BBINOJIHATh BBIYMCICHUE 3HAUYEHUIH U MpeoOpa3oBaHUs BBIPAKEHUH CO
CTEeNEeHsAMU U Jorapudmamu, npeodpazoBaHHs IPOOHO-PALIOHAIBHBIX

BLIpa)KeHI/If/'I; YMCHUC OIICPpUPOBATH IMOHATUAMU: NOCICAOBATCILHOCTD,




apudmeTraeckas porpeccusl, reoMeTpHUIeCcKast nporpeccus,
OeckOoHEeUHO YOBIBalOIIasgs TreoMeTpudeckas IMpOrpeccus; yYMEHHe
3aJaBaTh MMOCJICIOBATEILHOCTH, B TOM YHCIIC C MIOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE OINEpPUPOBATh TMOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMIUIEKCHBIC YUCIIA, MOAYJIb M apI'YMEHT KOMILUIEKCHOTO
guciia, (opMa 3amMcH  KOMIUIEKCHBIX dHucel (TeoMeTpudeckas,
TPUTOHOMETpUYECKass W  anrebpamyeckas); yMeTb  MPOU3BOIUTH
apupMeTHUeCKue JCHCTBUS C KOMIUIEKCHBIMH YHWCJIAMH; TPUBOJUTH
OpUMEpbl  HCIOJIb30BAHMS ~ KOMIUIEKCHBIX — YHCEN;  ONEPHUpPOBATH
MOHATUAMU: MaTpuna 2X2 u  3%3, omnpenenurelb MaTpHIIb,

T GOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIUTCIIA

YMeHue omnepupoBaTh MOHATHUSMU: pallMOHAIBLHBIE, UPPAIMOHAJIbHBIE,
MoKasaresibHble, CTENEHHbIE, JIOrapu(pMUUYECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHHUS U HEPABEHCTBA, WX CHCTEMbI; YMEHHE OIEepUpPOBaTh
MOHATUSIMU: TOXJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMa YpPAaBHEHUH U HEPABEHCTB, PaBHOCHIBHOCTb
YpaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHE pellaTb ypaBHEHU,
HEPABEHCTBA M CHCTEMBI C TOMOIIbIO PA3IUYHBIX MPHUEMOB; peaTh
YpaBHEHHS, HEpPaBEHCTBA W CHUCTEMbl C [apaMeTpoM; IPUMEHSIThH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBbI Uil PEIICHUS MaTEMaTUYECKHX

3a]a4 1 3a]1a4 U3 pazIMYHbIX 00JacTeil HAYKU U peaibHOU KU3HU

YMeHHne omnepupoBaTh MOHATUSAMH: (YHKIHA, YETHOCTh (YHKIINH,
NEePUOUYHOCTh (YHKIUHU, OTPAaHUUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIHH, SKCTpeMyM (DYHKIMH, HAaUOOJIbINIeE U HAMMEHBIIIEE 3HAUYCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIPEephIBHAS (DYHKIHSI, aCHMITOTHI rpaduka
GyHKIMHU, TIepBasi U BTOpasi MPOU3BOIHAS (QYHKIIMH, T€OMETPHUECKUHN H
(bU3HYeCKUN CMBIC TPOW3BOAHON, TEPBOOOpa3HAas, OMpeAeIEHHBIN
UHTETpal, YMEHHE HAXOJWUTh ACHMMTOTHI I'papuka (YHKIUU; YMEHHUEC
BBIUUCIIATh  MPOU3BOJHBIC CYMMBI, TPOHM3BEACHUS, YACTHOTO W
KOMIO3ULMHU (YHKIMHA, HAXOJIUTh YpPaBHEHUE KacaTeIbHOW K rpaduky
(GYHKIMK; YMEHHE HAXOJUTh MPOM3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIOJh30BaTh MPOU3BOJHYIO Il HCCICIOBaHUS (DYHKIIHH,
HAXOJUTh HauOOJbIIME W HAUMEHbIIME 3HAa4eHUs (YyHKUUI; CTPOUTH
rpa)uky MHOTOYJIEHOB C HMCIIOJIb30BAaHMEM armapara MaTeMaTH4ecKOro
aHanmu3a; TMPUMEHATh NPOM3BOIHYIO IS HAXOXKJIEHHUS HAWIy4IIero

peuiCHus B IPUKIIAIHBIX, B TOM YHUCJIC COLUAJIbBHO-3KOHOMHYCCKUX U




(bu3MYEeCKUX 3a/1a4axX; HAaXOIUTh TUIOMIAU U O0BEMBI (PUTY C ITOMOIIBIO
WHTETpaJia; MPUBOJUTH MPUMEPHI MAaTEeMaTHUYECKOTO MOJCIUPOBAHUS C

TIOMOIIBIO TU(PepeHIHaTbHBIX ypaBHEHHN

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk (QyHKIUH, oOpaTHas
GyHKIMA, KOMOO3UIMs (YHKUWH, JUHEHHas (QyHKIUs, KBaJpaTU4Has
byHKLHMSA, palMoHaIbHas byHKIM, CTETEHHAs byHKIW,
TPUTOHOMETPHUYECKUE  (QYHKLIUH, OOpaTHble TPUTOHOMETPHUECKUE
GyHKIMH, TOKa3zaTelbHass U Jorapupmuyeckas (yHKIUHM; YMEHHE
CTpOUTH TpadUKU W3YyYEHHBIX (DYHKIHHA, BBIMOIHATH MpeoOpa3oBaHUs
rpaukoB (pyHKIMIA, UCIIOIB30BATh TPAUKU VIS U3yYEHUs MPOIECCOB U
3aBHCUMOCTEH, MIPU pPEIICHUH 3a7ad U3 APYTHX YYeOHBIX MPEIMETOB H
3a7a4 U3 peaNbHOM )KM3HU; BRIpAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMHU; UCIOJIb30BAaTh CBOWCTBA M TIpaduKd (QYHKUMH JUIs
pelIeHusi ypaBHEHUI, HEPABEHCTB M 3ajad C MapaMeTpaMu; H300pakaTh
Ha KOOPAMHATHOM IUIOCKOCTM MHOYKECTBA PELICHUM ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHHe pemath TEKCTOBbIE 3aJaud pPa3HbIX THUIOB (B TOM 4YMCJIE Ha
NPOILEHTHI, JIOJH U YaCTH, HA JABWKEHUE, padOTy, CTOUMOCTh TOBapOB H
yCIIyT, HAJIOTH, 33J]aud U3 00JIACTH YIPaBJIEHUS JIUYHBIMU U CEMEUHBIMU
¢uHAHCAMM); COCTaBJIATH BBIPAKCHHUS, YPABHEHUS, HEPABEHCTBA M UX
CHUCTEMBI II0 YCIIOBHMIO 3aJlayd, UCCIENOBATH IIOJYyYEHHOE pELICHUE U
OILICHUBATh TPABIAONOJOOHOCTh PE3YJIbTATOB, YMEHHE MOJICIUPOBATH
peanbpHbIE CHUTyallMd Ha SA3bIKE MAaT€MaTHKHU; COCTaBIITb BBIPAXKEHUS,
ypaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBl II0 YCJIOBHIO 3aJayH,
UCCIIE0BATh IIOCTPOCHHBIC MOJEIM C HCIOJIb30BAHMEM amIapara

anredpbl, THTEPIPETUPOBATH MOTYUEHHBIN Pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: CpeAHee apupMeTniyecKoe, MeauaHa,
HauOoJbIllee W  HaWMEHbIEe 3HAYCHMs, pasMax, JAUCIepCus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMEHHE W3BIIEKATh,
UHTEPIPETHPOBATh HH(POPMAIUIO, TPEACTABICHHYIO B TaOmuIax, Ha
IrarpaMMax, rpaukax, OTpa)karolylo CBOWCTBA pealbHBIX MPOLIECCOB U
SIBJICHUI1; TIPEICTABIATh HH(POPMAIHIO C TIOMOIIBIO TAOIHIl U JHarpaMM;
UCCIIEIOBaTh CTATUCTUYECKHE TaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpaM4eckux METOJOB M  JJEKTPOHHBIX CPEACTB; TpadHuuecKu
UCCIE0BAaTh COBMECTHBIE HAONIOACHUS C TIOMOIIBIO  JHArpaMm

paccenBaHus U JIMHEHHOW perpeccuun




YMeHue OnepupoBarb IOHATUSAMH: CIIyYalHBbIM ONBIT K CIy4YailHOE
COOBITHE, BEPOSTHOCTh CIIYy4alHOI'O COOBITHS; YMEHHE BBIYHCISATDH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpaUIeCKHX METOAOB; MPUMEHSThH
(bopMyIIBI CIOKEHUS U YMHOXEHHS BEPOATHOCTEH, (OpMYIy TMOIHOM
BeposiTHOCTH, (hopmyny bepHymn, komOuHaTOpHBIE (HAKTHI U (DOPMYJIHI;
OLICHUBATh BEPOSITHOCTU pEAbHBIX COOBITHI; yMEHHE OIEepUpOBaTh
MOHATHSIMU: CIy4yaliHas BeNWYHMHA, paclpeesieHue BepOsITHOCTEH,
MaTeMaTHYeCKoe OKHMJAHUe, JUCIEPCHs M CTaHJAPTHOE OTKIIOHEHHE
CllydailHOW BeNMYUHBI, (YHKIUM pacnpefereHus U  IJIOTHOCTH
PaBHOMEPHOTO, IMOKa3aTeJIbHOTO U HOPMAJIBHOTO paclpeaeieHHi;
YMEHHE HCIIOJb30BaTh CBOWCTBA HW3YYEHHBIX PpaCHpeNeieHUd Ul
pelieHus 3ajgay; 3HAKOMCTBO C IOHATUSIMH: 3aKOH OOJIBIIMX YHCEll,
METO/Ibl BBIOOPOYHBIX HCCIIEOBAHUH; YMEHHE TNPUBOJUTH IPUMEPHI
OpPOSIBJICHUS 3aKOHA OOJBIIMX YHCENT B MPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATh NOHATHAMM: COUYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHUCIO NepecTaHoBOK; OuHOM HpioToHA; ymeHue
OPUMEHATh KOMOMHATOpHBIE (PaKThl U PACCYKJICHUS JUTSI pellieHHs 3a/]1a4;
OLICHUBATH BEPOSTHOCTH  pPEaJbHBIX COOBITHI; COCTaBJISITh

BEPOSTHOCTHYIO MOJIEJIb U HHTEPIIPETUPOBATH MTOITYYEHHBIN PE3yJIbTaT

VYMeHue onepupoBaTh INOHATHAMM: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA Y[V, IUIOCKMH  Yrod,
JBYTPaHHBI yroJ, TPEXTPaHHBIA YIoJl, CKPEIIMBAIOLIUECS MpPIMBIE,
NapaJUIe]IbHOCTh U NEPHEHIUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yrou
MEXAY NPSAMBIMH, YroJl MEXIY INpsIMOW U IUIOCKOCTBbIO, YIOJl MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTIMU; YMEHHE MCIOIb30BaTh MIPU
pelIeHNH 3a1ad U3y4yeHHbIe (PaKTBl M TEOpeMbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh  pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHUpPA; CTPOUTH
MaTeMaTUYeCKHE MOJEIU C IOMOUIbI0 TI€OMETPUUECKHX IOHATUH H

BCJIIMYHMH, pe€UIaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUEC 3a1a9u
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YMeHue onepupoBarh MOHATHAMM: IUIoUaab (GUrypsl, 00bEM (Urypsl,
MHOTOT'PaHHHK, MPaBWIbHBIH MHOIOIPaHHUK, C€YEHHE MHOTOTPAHHUKA,
Ky0, mapajuienenurnes, NpusMa, NupaMuia, ¢Gurypa U MOBEPXHOCTb
BpallleHHs, LWIUHIP, KOHYC, map, chepa, miomans cdepsl, MIOMAIb
MOBEPXHOCTU MHUPAMHJIBI, MPU3MBIL, KOHYCa, LWIMHIpPA, 00bEM KyoOa,

NpAMOYTOJIbHOT'O TIMapauICiiCiiuIcaa, MAupaMulibl, IIPU3MBbI, HOUIWHApPA,




KOHyca, 11apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHUS KOHyca M LIIMHIpA,
NapajuleJIbHbIE OCHM WM OCHOBAaHHWIO, CEUEHHUE Iapa, IUIOCKOCTD,
Kacaromascs cgepsl, IMUINHIPA, KOHYCa; yYMEHHE CTPOUTh CEUeHHE
MHOTOTPaHHHUKA, H300pakaTb MHOTOTPAHHHUKH, (UTYpPBI U TMOBEPXHOCTH
BPALLEHUS, UX CEYECHHUs], B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE MPUMEHATHh CBOMCTBA T€OMETPUUECKUX (PHUTYpP, CAMOCTOATEIHHO
bopMyIupoBaTh ONpeAeiIeHUsT U3ydaeMbIX (QUTyp, BbIABUTAaTh TUIOTE3bI
O CBOWCTBax M NpHU3HAKAX F€OMETPUUYECKHX (PUTYp, 0OOCHOBBIBATH MM
ONpoBepraTh HX; YMEHHE MPOBOJUTH KJIACCUPHUKALMIO (QUryp IO
pa3IMYHbIM [PU3HAKAM, BBINOJHATH HEOOXOAMMBIE [OIOJHUTEIbHbIE

MOCTPOEHUS

11

YmMmenue ONCpHUpOBaTh TMOHATHAMMU: ABHJXCHUC B  IHPOCTPAHCTBE,
napajuleNbHbII MEepeHoC, CUMMETPHsI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOA00MS, TOAOO0HBIE (UTYPBI; YMEHHUE
pacro3HaBaTh paBHbIE M MMOJ00HBIE (UTYpBI, B TOM YHWCIIE B MPHUPOJE,
HCKYCCTBE, apXMTEKType; HCIIOJIb30BaTh IE€OMETPUUYECKHE OTHOIICHUS
npu pCemCHUM 3aJad; HaXOAUTb TI'COMETPHUUYCCKUC BCIMYMWHBI (,ZU'II/IHa,
yroja, IUIoIaas, OObEM) MpH pElIeHUWH 3aJad U3 APYTUX y4eOHBIX
MPEeIMETOB U U3 peajbHON JKU3HHU; YMEHUE BBIUUCIISTh F€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOWadb, OOBEM, IUIOMAgb MOBEPXHOCTH),
UCIIONB3Ysl M3Y4YCHHbIE (POPMYJBI U METOJbI, B TOM YHCIE: IUIOIIA[b
MOBEPXHOCTH MUPAMHUJIBI, IPU3MBI, KOHYCa, IINHPA, IJIOMAlL ChEephI;
00BEM Ky0a, MPSAMOYTOIBHOTO Mapajuleienunesia, MUPaMUIbl, MPU3MBI,
[WIMHpPA, KOHyca, Iapa; yMEHHWE HAXOJUTh OTHOIICHHE O0BEMOB

HNOJOOHBIX QUTYp
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YMeHue onepupoBaTh NOHITHAMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOP, KOOPAWHATHl TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHUE BEKTOpa Ha YHCIO, Pa3OKEHHE BEKTOopa Mo Oasucy,
CKaJIIpHOE TMPOW3BE/ICHUE, BEKTOPHOE TMPOM3BEICHHE, YIOJd MEXKIY
BEKTOPAMU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIM M KOOPJIAMHATHBIA METOL
JUISL  pEIIeHUs] TEeOMETPUYECKUX 3aJady U 3a4ad JPYyrux y4eOHBIX

MpEAMETOB
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YMeHue BBIOMpATh TMOAXOMANIMN METON JUIS PEIICHUS 3a/adw,
MOHUMAHHWE 3HAYUMOCTH MATEMAaTUKH B W3YUYECHHUU NPUPOAHBIX U
OOLIECTBEHHBIX  MPOLIECCOB MW  SIBICHUHM; yMEHHE paClO3HABaTh

IMMPOSABJICHUC 3aKOHOB MAaTCMATUKU B MCKYCCTBC, YMCHHUC IIPHBOJUTH




IIPUMEPbl  MAaTeMAaTHYeCKUX OTKPBITUA POCCHUMCKOM UM  MHPOBOHN

MaTeMaTu4eCKON HaAyK1




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D
O MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COoACpPKaHUusA

Kon
1 Hucna v BEIYMCICHUS
1.1 Harypanbnsbie u nensie uncia. [[pusHaku JeIMMOCTH LEJIbIX YUCENT
1o Panmonansupie  uncna. OOBIKHOBEHHBIE W JECATHUYHBIE JApoOW, TMPOICHTHI,
' OeCKOHEeUHbIE IEPUOIUUECKUE APOOH
13 ApudmeTndyeckuii KOpeHb HaTypalbHOUM cTeneHu. JelcTBus ¢ apudmeTndaecKuMu
' KOPHSIMH HATypaJbHOU CTENEeHU
14 Crenens ¢ uenbiM nokasareneMm. CTeneHb ¢ pallMOHaIbHBIM Moka3aresneM. CBoHCTBA
' CTETICHU
15 CuHyC, KOCHMHYC M TAaHI'€HC 4YHUCJIOBOIO apryMeHra. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecsTruuHbie U HATYpaJlbHBIE TOTaPHU(PMBI
JleiicTBuTEeNbHBIC YHCHA. ApU(DMETHYECKUE OIMepanuul C JACHCTBUTCIBHBIMU
1.7 yucinamu. [Ipubnnxénnpie BBIYUCICHNUS, PpaBUila OKPYIJICHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIICHUN
1.8 [TpeobpazoBanue BbIpaKeHUM
1.9 KomruiekcHele uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u ApoOHO-palIIOHAIbHBIE YPAaBHEHHUS
2.2 HppaumoHanpHble ypaBHEHMS
2.3 Tpuronomerpuyeckue ypaBHEHUs
2.4 [TokazaTenpHbIC U TOTapU(PMHUIESCKUE YPABHCHUS
2.5 Lenbie u 1poOHO-paIiOHATbHBIE HEPABEHCTBA
2.6 HppanmonansHpie HEpaBEHCTBA
2.7 [TokazarenbHbie U orapudmMuIecKkue HepaBeHCTBA
2.8 Tpuronomerpudeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapamMeTpamMu
2.11 Matpuiia cuctemMsbl TMHEUHBIX ypaBHeHUH. OnpeennuTenb MaTpUilbl




3 @OyHKUIMYU 1 TpaduKu
11 @ynknus, cnocoOsl 3amanus QyHkuuu. ['paduk ¢yskumu. B3anmHO 0OpaTHBIE
' ¢yskumu. Yéruele n Heu€tHble pyHKMU. [lepuonnueckue pyHKkmMn
OO6nactp onpeneneHus W MHOXKECTBO 3HaueHUM Qynkumu. Hynmun ¢yHkumu.
32 [IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  I|IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumMymMbl M1 MUHUMYMBbI (yHkiuu. HambGonbiiee u HauMeHbllee 3HAaUYEHUE
(GYHKIIMY Ha TIPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypaJbHBIM M IEJbIM TOKa3aTeneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa U rpauk KOpHS n-0i CTeneHu
3.4 Tpuronomerpuueckue (GpyHKIMU, UX CBOWCTBA U TpadUKU
3.5 [TokazarenbHas u norapupmuueckas QyHKIIMU, UX CBONCTBA U rpapuKu
36 Toukn paspbiBa. Acumnrorsl rpagukoB  (yHkimit. CpoiicTBa  (QyHKIMIA,
' HENpPEPBIBHBIX Ha OTPE3KE
3.7 ITocnenoBareabHOCTH, CLIOCOOBI 3aJaHusT OCIIEN0BATEILHOCTEN
3.8 Apudmernyeckas u reoMmerpuueckas nporpeccuu. opmyna CIoXKHBIX MPOLIEHTOB
4 Hauana maTemaTnueckoro aHajinsa
4.1 [TpousBoaHast pyHkuuu. [Ipou3BoaHbIE SIeMEHTApHBIX (PYHKIIHIA
[IpumeHeHne mNPOU3BOAHOM K HCCIENOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. HaxoxxaeHne HamOOIbIIEro M HAMMEHBINETO 3HaYeHUs (QYHKIMH Ha
OTpe3Ke
4.3 [lepooOpaznas. Murerpain
5 MHokecTBa U JI0THKa
5.1 MHoecTBO, onepanun HaJ MHOKecTBaMH. Jlnarpammsl Jisiepa — BeHna
5.2 Jloruka
6 BeposatHocTs 1 cTaTUCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ U IIIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 NOBEPXHOCTHU BpalllCHUs




7.5

KoopauHaTs! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

METOANYECKHUE MATEPUAJIbBI 1JISs1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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