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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcs 10 —11 xmaccoB pazpaborana Ha ocHoBe DenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEIHEro oOIIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBAaHMI, TPEIBABIAEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJMUIMA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYuBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSAMH,
COCTaBJISIFOIIIIMU OCHOBY JUUISI CaMOPA3BUTHUS W HEIMPEPHIBHOTO 00pa30BaHMS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JMYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU 00yYarOIIXCs.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUM Ha YPOBHE CpEIHEro OoOLIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEIMETHBIX PE3YJIbTATOB OOyYEHUsS T€OMETPUU B HANPABICHUHM JIMYHOCTHOTO
pa3BuTug oOyuaronmxcs, (GopMupoBaHus (QYHKIHMOHATIHLHON MaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUILUIUH. PazBuTe y 00ydaromumxcs
MPaBUJIBHBIX MPEACTABICHUNA O CYIIHOCTH M MPOUCXOXKIECHUU T€OMETPUUYECKUX
abCTpakifii, COOTHOIIEHUH PEATbHOIO0 M UICAIBHOrO, XapaKTepe OTPaKECHUS
MAaTEMAaTHYECKOW HAyKOW SBICHUW W NPOLECCOB PEATbHOrO MHpA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMaTUYECKOTO MOJICTUPOBAHNS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
YVUalMXCS, a TaKKe KAayeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBiseTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUsA, TaK KaK OOECHEYMBAET BO3MOXKHOCTh M3YUEHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAyYHOW HAINPaBJIECHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MpluieHue, (GOpMHUPYEMOE NpPH H3YYEHHH OO0YyYarOIIUMHCS
MOHATUHHBIX OCHOB T€OMETPHUH U TMOCTPOCHUH IETIOYKH JIOTUIECKUX YTBEPKICHHIMI
B XOJIE¢ pEUICHUsI T€OMETPUYECKUX 3a/ayd, YMEHHE BBIABUTATh U OMNPOBEPraTh
TUINOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA IMPU PEIICHUU 3a/1ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKU.

YMeHne OpueHTHUPOBATHCS B NMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX AesATENbHOCTU 4YeloBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaIbHOTO OBITHS, ¢dopma
OTpaXEHUSI OKPY’KAIOIIEr0 MHpA, YCIOBHUE YCHEIIHOrO IMO3HAHWS M aKTUBHOIO
npeoOpazoBaHusi  JAEUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBOH JIE€ATEIBLHOCTH,



SBIISIETCSI OJHUM W3 TPO(ECCHOHANBFHO BaXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (HopMUPOBAHMS y OOYYAIOMIMXCS NPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EATEIbHOCTH M0 MHOTUM HAMPABICHUSIM.

[lens ocBoeHuss mporpammbl ydebHOro kypca «l'eomerpus» Ha 6a3oBoM
ypoBHE 00yueHus — oOmeo0pa3oBarebHOE W OOUIEKYJIbTYPHOE Ppa3BUTHE
oOydaromuxcsa  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEeHUs |
WCMOJIb30BAHUSA CHUCTEMATHYECKUX TE€OMETPHUUYECKMX 3HAHUM W JCUCTBUHU,
cnenupUIHBIX TEOMETPHUH, BOSMOXXHOCTH YCIEITHOTO MPOI0JDKEHUS 00pa30BaHUS
0 CTIEIMAILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpeAHA3HAUYe€Ha s
00y4Yaromuxcsi CPeIHEHN IIKOJbI, HE HUCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 00Imero odpa3zoBanus. Takum oOpa3om, oOydaroruecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOMTH OOIIME MATEeMaTHUYE€CKHUE YMEHHUS, CBSI3aHHBIC
co crnenuduKkod TeoOMETpUHM U HEOOXOAWMbIE ISl KU3HHM B COBPEMEHHOM
oOiectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh HU3YyUHUTh T'€OMETpUIO Ooliee
rIIyOOKO, €Clii B JaldbHEHIIEeM BO3HMKHET HEOOXOAMMOCTh B T€OMETPHYECKHUX
3HAHMSIX B MPOPECCUOHAIBHON JESATEIHHOCTH.

JlocTKeHre 1€l OCBOCHHSI TMPOTpaMMbl OOECIIEUMBAETCS pelIeHHUEM
COOTBETCTBYIOIIMX 3afad. [lpuopuTeTHbIMM 3aJadyaMud  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISFOTCS:

e (opmMupoBaHue MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX M TeJlaxX BpallCHUS
KaK O BOKHEHIIMX MAaTEMAaTHYECKUX MOJIEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOACIHSIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJAJCHHE METOJAMH PEIICHHs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHUpOBaHHE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHUSIMHU O
MHOTOTPAaHHHUKAX U TeJaX BPAIlEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  AJITOPUTMAMU  PEIICHUSI  OCHOBHBIX  THUIIOB  3aj/ady;
dbopMHpoBaHHEe yMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
paccy X IeHus B XOJI€ pEUICHUs] CTEPEOMETPUUYECKUX 3ajad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEIUJIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
oOy4Jarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIhCKUX
YMEHHM, KpUTUIHOCTH MBIILICHHUS;



e (opmupoBanue GbyHKIMOHATBHON rPaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUM: YMEHHE PpACHO3HABaTh IMPOSBICHHUS T'€OMETPUUYECKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEalbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WU3YYEHUHU JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (OpMyIMpOBaTh WX Ha S3BIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
reOMETPUYECKUN ammapaT il PelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH [TOJTYYEHHBIE PE3YJIbTaThI.

OTnUYUTENbHOM OCOOEHHOCTHIO MPOTPAaMMBI SIBISIETCS BKJIIOUEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro M3y4YeHHs 3a7ad, pEIIaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPECIEHHBIM 00pa30M OpraHu30BaHHAs paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKaHUE MHTYUTHUBHBIX IPOLECCOB, MOTUBHUPYET K
JaJbHEUIIIEMY U3YUYCHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCThb IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yJalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX  O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
POCTPAaHCTBEHHbIMU oOOpazamu. CoznaHue oOpa3a HPOBOJUTCS € ONOPOM Ha
HATJSAHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCJIOBHUAX OTBJICUEHHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJICPHKAHUS.

OcHoBHBIE cozaepikarelibHble TUHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MmuororpanHukn», «lIpsmMble U MIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAWHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUM
pacrpenensieTcs He TOJbKO M0 COAEPKATENbHBIM JIMHUSM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

CopepxaHue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3yJIbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleN€HHBIM 10 TrojaM OO0y4YeHUs,
CTPYKTYPUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIaJICHUE T'C€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEJCTABICHUN OO0YyYaroIUXcs, paclupss U
yriyossis e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBoauTCs 2 yaca B Heaemo B 10 knacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a 1Ba roja ooy4yenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHAITUA  cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECs,
NnapajuieJbHbIE M CKpeuuBarommecs npsMmbele. [lapamiensHOCT OPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MapAJJIETBHOCTh TPEX MPAMBIX; MAPAIETBHOCTh MPAMON W IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJ MEXKAY NOpsIMBIMU B IPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIC IJIOCKOCTH; CBOWCTBA
napajjiebHbIX —IUIockocTel. [lpocrteifiue mnpocTpaHCTBEHHBbIE (UTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaienenumnes]; TOCTPOCHUE CEUCHUI.

[TepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: MNEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSMbBIE MMAPAUICIBHBIE W MNEPHNEHIUKYISPHBIE K IUIOCKOCTH,
[IPU3HAK TEPHEHIUKYISIPHOCTA IIPSAMOM M IUIOCKOCTH, TeopeMa O MpsMOu
MEePIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YTOJl MEXIY MPAMOM U
IJIOCKOCTBIO;  JABYTPAHHBIM  Yroj, JIMHEWHBIM Yrojd JBYTPAHHOTO  yTIIA.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TpPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
IlepnieHAUKYISAPHOCTh  IJIOCKOCTEH: MNPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYISPaXx.

MHoOrorpaHHuKH

IToHsiTME MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipru3mMa: n-yronbHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsAMas U HAKJIOHHAS MPU3Mbl; OOKOBasi U
MOJTHAA IMOBEPXHOCTh MTPU3MBL. [Tapaienenunen, MPSMOYTOJIbHBIN
napajiejienunes; U ero coucrtsa. [lupamupa: n-yrosibHas nvpamujia, TpaHU U
OCHOBaHHWE MUPaMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUJIBI;, PABUIIbLHAS U
yCceu€HHas nupaMuaa. OIJEMEHTbl Tpu3Mbl W nupamunbl. [IpaBunbHbIE
MHOTOIPaHHHUKHU: TOHSATHE MPAaBWJIBHOTO MHOTOTPAaHHMKA; IIPAaBWIbHAS MpPU3Ma U
NpaBWIbHAS NHpaMUJia; NpPaBUIIbHAs TPEYroJibHas MUpaMHUa U MPABUIbHBIN
terpa’ap; KkyO. IlpencraBiieHne O TPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
Joaekasap v ukocaxap. CeueHus: Npu3Mbl U TUPAMU/IBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B NHUpaAMUlax, MapajieienuIeax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Bbruncnenue 35eMEHTOB MHOTOTPaHHUKOB: pE&Opa, AuaroHaau, YIJblL
[Inomans OOKOBOW MMOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSAMON MPHU3MBI,
IJIOIAJb OCHOBAaHMUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O Iulomaad yced€éHHoW mnupamuapl. [lorstue o0 o0BéEMe. OO0BEM
MMAPAMUBI, TPU3MBI.

[longoOubie Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BbEMaMU NTOT0OHBIX TEJL.

11 KIIACC

Tesa Bpalenus

[unuaapuyeckas IIOBEPXHOCTB, oOpa3ytoue LMAJIMHIPUYECKON
MOBEPXHOCTH, OCh IIWJIMHJIPUYECKON TMOBEepXHOCTU. I[lwimHIp: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, oOOpasyiomias W OCh;, IUIOMEAAsr OOKOBOW U TOJHOU
TTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yronue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepXHOCTH. KOHyC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIiast
U OCh; IUIOMAZAhL OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIA[b MOBEPXHOCTU CREpBHL.
B3aumHuoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI0IA/1b CEepHI.

N300pakeHue Ten BpallleHus Ha MI0CKOCTH. Pa3zBépTka LUIMHIpPA U KOHYCA.

KoMOuHanuu Tem BpamieHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NpsIMOYTOJIBHOTO Mapajuliesienuiena v ciueactsus u3 He€. OOBEM MWIMHIpA,
koHyca. O0BEM Mmapa u 1miomaas chepsl.

[Togo6ueie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TEI.

Ceuenuss mwivMHApa (MapajuleibHO M MEPIEeHIUKYJISPHO OCH), CEYEHUs
KoHyca (TapaJijieIbHO€ OCHOBAHMIO W TPOXOJIAIIEE Yepe3 BEPIIUHY), CECUCHHS
niapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mmockocTu U B mpocTpaHcTBe. COKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4nciio. Pa3noxkeHne BeKTopa mo TpéM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3amay, CBS3aHHBIX C
NPUMEHECHUEM TPaBWJI JCHCTBUH ¢ BekTopamu. lIpsMoyrosibpHas cucTeMa



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amadyn B
KOOpAMHATaX. YTOoJl MEXIy Bekropamu. CKalgpHOE MPOU3BEAECHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpSMbIMHA U THIOCKOCTSAMHU. KOoOpIUHATHO-BEKTOPHBIN
METO/I IPH PEUICHUN T€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4EOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yrTC:

I'paknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIEeTOCs KaK aKTUBHOI'O
M OTBETCTBEHHOIO WJIE€HAa POCCUHCKOr0 OOINEeCTBA, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
Iporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpaXkIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILICHUEM K
JIOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJB30BAHUIO JTUX JIOCTHKEHUN B JAPYTMX HAyKaxX, TEXHOJOTHsX, cdepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOPMHUPOBAHHOCTBIO ~ HPAaBCTBEHHOI'O  CO3HAHWS, OSTHYECCKOTO  IIOBEJICHHUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOWYUBOTO OYyIIIEro.

AcTeTHYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHNH, paccyxIcHUN;
BOCHPUUMUYHUBOCTHIO K MATEMaTUUYECKUM aCIIeKTaM Pa3jInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

cOPMHPOBAHHOCTBIO YMEHHSI TPUMEHSITh MAaTEMAaTHUYECKUE 3HAHHS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa )K1W3HHU, OTBETCTBEHHOI'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (3710pOBOE MHUTaHHE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/bIXa, peryJisipHas dusnueckas aAKTUBHOCTB); (bu3HYecKoro
COBEPILIECHCTBOBAHHU, npu 3AHSTHIX CIIOPTHUBHO-03J0POBUTEIBHOM
JEeATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LIEHHOCTH TPYJOJIOOMS; WUHTEPECOM K
pa3nuuHbiM  chepam  MPO(ECCHOHANBHOM  JESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW MU €€ NPUIOKEHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BHIOOD
Oynymeld mnpodeccun W peaau30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHbL



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM00Opa30BaHUI0 Ha TMPOTSHKEHWH BCEH JKM3HU, TOTOBHOCTBIO K aKTHUBHOMY
Y4aCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMaTHUYE€CKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMaHUEM BIIHUSHUS
COITMATbHO-2KOHOMUYECKHUX TPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpeabl, OCO3HAHUEM TIJ00AIBHOTO XapakTepa HSKOJIOTHYECKHX  MpodJieM;
OpUEHTAIlMe Ha MPUMEHEHHE MAaTEMaTHUUYECKUX 3HAHWM MJid penieHus 3ajad B
00JIacTH  OKpYXKAIoIIeH Cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH UX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHMUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAayKH ©  OOIICCTBEHHOM IPAKTUKH, ITOHHUMaHUEM
MaTeMaTU4YeCKOW HayKH KakK cepbl YeJIOBEYECKOW NESITEIHHOCTH, ATAIlloOB €&
Pa3BUTHUA M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALUM, OBJIAJCHUEM S3IKOM
MaTeMaTUKH M MaTeMaTH4YECKOW KyJbTYpOM Kak CpEICTBOM IIO3HAHUSI MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOECKTHYID W HCCIEAOBATEIbCKYIO AEATEIHbHOCTH
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHHUS MPOTrpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OelUCTNEUAMU.

1)  Vuusepcanvnvie = nosmaeamenvmvle  Oeticmseusi,  obecneuu8aOm
Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYXCarwjeeo  Mupa;  npumMeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

ba3zoBble ornueckue aeiicTBM:

e BBIABIISATH U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHATUH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpENCICHNS]  TOHSATUH; YCTAHABIMBATh CYIICCTBCHHBIA  TMPU3HAK
Kiaccu(uKanuy, OCHOBaHUSA s OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  MNPeoOPa30OBBIBATH  CYXKIACHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTUBOpeYMs B (aKTaxX, JaHHBIX, HAONIOACHUSAX U YTBEPXKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITHLHO JI0KA3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT TIPOTUBHOIO), BHICTPAUBATh apTyYMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHuss yd4eOHOU 3amadyr (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BBHIOUpATh HauOoJiee MOIXONAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccie0BaTe1bCKue AeiicTBUS:

e HCIOJH30BaTh BOMPOCHI KaK MCCIIENOBATEILCKU WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOUIUME MPOTHUBOpPEUUE, MTPOoOIeMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHOe, (GOpMHUPOBAaTH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIHLHO CIUTAHHPOBAHHBII HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
O00BEeKTa, SIBJICHHUSA, TPOIECCa, BBHIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SBIICHUSMU, IIPOIIECCAMU;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIICHUS M BBIBOJBI MO pe3yiIbTaTamM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pA3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaumeii:

e BBIABJIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PELICHUS 3a/1a4H;

e BBIOMpaTh WH(DOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaTh MH(MOPMAIINIO, IPEICTABIATh €€ B Pa3IuYHBIX (HOopMax,
WJUTIOCTPUPOBATH TpadUUuecKH;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSATENHHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHblE  Oelucmeus, 00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOITYYEHHBIN pe3ysbTaT;

B X0/ 0OCY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»XMBaTh pa3jIMyMe U CXOJCTBO MO3ULMUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  pEHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOCHHOCTEN ay IUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAHIHOM U
WHIMBHUIYAIBHON pabOThI P pelIeHNH YIeOHbIX 3a/a4; MPUHUMATh IIEeTh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OpPraHU3alMl0 COBMECTHOMU
paboThI, pacripeieNiaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopMax padboThl (00CYykeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMH KOMAaHJbI;
OLIEHUMBATh KauyeCTBO CBOET0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

dopmuposanue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTMIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AJITOPUTM PEIICHHS 3a]]a4H, BRIOUPATH CIIOCO0 PEIICHUS
C Y4€TOM MMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHI C y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU I[I03HABATEJIbHOW pediieKcuu Kak OCO3HAaHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII —IIpolecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHKEHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBath MOHATUAMU: TOUKA, IPsIMAsi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3aaY.

OmneprpoBaTh MOHATUAMU: NAPAJUIETBHOCTD U MEPIEHAUKYIIIPHOCTD IPSIMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBaTte B3aMMHOE pPACHOJOKEHHE MPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYyTPaHHBIA YroJl, TpaHU JBYI'PAHHOIO YTJa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM yrojl ABYTPAHHOTO yTiia; rpajaycHas Mepa
JBYTPAHHOT'O yTJa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIBIN
MHOT'OTPaHHUK, 3JIEMEHTHl MHOI'OIPAHHHUKA, TPABUIIbHBIN MHOTOI'paHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (NMpamuja; MpU3Ma,
PsIMOYTOJIbHBIN NapajuiesienuIiesl, Kyo).

KnaccupunupoBatb ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS A
KJacCU(pUKAUU (BBITYKIbIE W HEBBINYKIblE MHOTOIPAHHUKH; IPABUIIbHBIE
MHOTOI'PaHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajieIeIUIebl).

OnepupoBath MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEYEHUH, UCIIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHHs] MHOTOTPAaHHMKOB METOJIOM  CJIE€JIOB,  BBIIOJHSATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

Pematp 3a1aun Ha HaXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Win
aJIrOpUTMaM, TPUMEHSS U3BECTHBIE AaHAJIUTHUUECKUE METOJbl MpU PELICHUU
CTaHJAPTHBIX MATEeMAaTHYECKUX 33/7a4 Ha BBIYUCIICHHE PACCTOSSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCA MPSIMBIMHU.

Pemars 3a1aun Ha HaxOXKAEHUE N'€OMETPUUECKUX BEJIMYMH O 00pa3laM Uiu
QITOPUTMaM, TPUMEHSISI W3BECTHbIC AHAJUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJa4 Ha BBIUHMCIECHHUE YIVIOB  MEXKIY
CKpPEIIMBAIOIIUMHUCA MPAMBIMHA, MEXIYy MNPSAMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbraucnsate 00bE€MBI M TUIONIAIM TTOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMypja) € TMpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOLIEHHUS MEXIY
IIOLIAASMU TOBEPXHOCTEHN, 00BbEMaMU OI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B INPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh W HHTEPIPETHUPOBATH HH(POPMALUMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

[TpumensaTy reomerpuyeckue (HaKTbl i1 PEHICHHS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIararoIuX HECKOJIBKO IaroB PEIIEHUs, €CJIA YCIOBUSA PUMEHECHMS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHIIME MPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoANTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, pACIO3HABATH MPOSBIECHUE 3AKOHOB FEOMETPUU B UCKYCCTBE.

[IpyMeHATh MONMY4YECHHBIE 3HAHWS HA IPAKTHKE: AHAJIM3UPOBATH PEAbHBIC
CUTyalluld W NPUMEHATb W3YyYEHHBIE IOHATHUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4eckKu C(GOPMYJIMPOBAHHON MPOOJIEMBblI, MOJEIUPOBATh pEAIbHbIC
CUTyallMl Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM IT€OMETPUUECKUX BEIINYHUH.

11 KJTACC

OnepupoBaTh MNOHATUSIMH: UMWIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
WIMHIPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  MOBEPXHOCTH,
o0pasyrolre KOHMYEeCKON TOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (MUIMHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccuduimponaTs B3auMHOE pacnoioKeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CIIOSs, BHICOTA IIAPOBOIO CJOS;
1apOBOM CEKTOP.

Bbrancnsate  00bEMBI M IUIOMIAAM  TOBEPXHOCTEM TeJl  BpallleHus,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (popMy:I.

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHHK, BIHCAHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAaHHUK WJIH TEJIO
BpalllCHUS.

BbraucnsaTe COOTHOLIEHMSI MEXIY IJIOIAASIMH IOBEPXHOCTEH U 0OBbEMaMu
MOJOOHBIX TEII.



N3o6paxarh u3yyaemble (PUTypbl OT PyKH U C MPUMEHEHHEM IMPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMALUMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha yepTexax H
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JOEHUCTBUSA  CIIOKEHHsSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOEHHS BEKTOpA Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1ato0T.

[IprMEHATH TPAaBUIIO NApaAJUICIICIIATIEA.

OnepupoBaTh NOHATUAMM: JIEKaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpaMHU, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJIsApPHOE IPOM3BEACHUE, paCKIaAbIBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IUNIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHsaTs reomeTpuueckue (AKThl I PELIEHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoJaralinX HECKOJIbKO IaroB PELIEHUs, €CIU YCIO0BU IIPUMEHEHUS
3aJlaHbl B IBHOM (popMe.

Pemlate mpocrelmne reoMeTpUYECKUE 3a/adyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METOMA.

Pemlate 3amauM Ha [10Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HaXO0XJIeHUEe F€OMETPUUECKUX BEIMUYUH M0 00pa3laM Wid aaropuTMaM, NpUMEHssI
M3BECTHBIE METO/bI IPH PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHIIME IPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaNTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KWU3HH, pACIO3HABATH MPOSBIEHUE 3AKOHOB FEOMETPUU B UCKYCCTBE.

[IpyMeHATh MONMY4YECHHBIE 3HAHWS HA IPAKTHKE: AHAJIM3UPOBATH PEAbHBIC
CUTyallud W NPUMEHATb W3YyYECHHBIE IOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CGOPMYJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallMl Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoasnbie | IlpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsbl
bubmmoreka [{OK
! Beezerie B crepeomeTpiio 10 https://m.edsoo.ru/1¢209e37
5 [IpsiMbIE M TIIOCKOCTH B TPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapanneabHOCTh MPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1¢209¢37
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12 bub6nmorexa [IOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Bbu6nunoreka [JOK
4 VYTIuIbl MEXAY IPSAMBIMU U TUNIOCKOCTSMHU 10 1 hitps://m.cdsoo.ruw/1209¢37
bubmuoreka [JOK
M 11 1
> HOTOTPATHHIH https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
1
6 OOBEMEI MHOTOrpaHHHIOB ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUeHUsI, pACCTOSTHUS U YTJIbI 4 1 bubmmorexa [TOK
p ’ ds Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

KosmyecTBo yacos DJIEeKTPOHHbIE
HaumenoBaHue pa3aeioB H TEM nudpoBbie
Ne n/m P KoHTpoJbHBI IIpakTH4eckue (macbp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThlI padoTshI
pecypchl
bubmuoreka [JOK
I Tena spamens 12 https://m.edsoo.ru/1¢209¢37
N bubnuotexa [JOK
2 OOBEmb1 TeN > ! https://m.edsoo.ru/1¢209e37
3 BexTopb! 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa ITOK
p pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpEeHME, 0000IIECHHE, 7 | bu6mmorexa [IOK
CHUCTEMAaTH3allus 3HaHUH https://m.edsoo.ru/1¢209¢37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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




INOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoimyecTBo yacos DJIEeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontposasbnsbie | IlpakTnuecku
n/n Bcero u3ydyeHusi | obOpa3oBaTe/ibHbIe
padoThI e padoThbl
pecypcsl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, MI0CKOCTb,
npoctpaHcTBo. [IpaBuna
n300paKeHHsI HAa PUCYHKAX: 1 1 Hepens bubmmorexa [JOK
p pHcy o https://m.edsoo.ru/aecc77cd
n300paKeHMs IIIOCKOCTEH,
HapaIeNbHbIX NPSMBIX (OTPE3KOB),
CepeaMHbI OTpe3Ka
ITonsTHA: Iepecekaronuecs
IJIOCKOCTH, IIEpECEKAIOIIMECs IIpsIMast 1 1 Hepensa Bubmaorexa OK
> 1P p https://m.edsoo.ru/2d8a9c¢99
U TUIOCKOCTb
[TonsaTHA: nepecekaromuecs
IUIOCKOCTH, II€peceKaroImecs npsmas 1 2 Hepgens bubmorexa [OK
> TP p https://m.edsoo.ru/db685¢73
U TUIOCKOCTb
3HAKOMCTBO C MHOTOI'PaHHUKaMU,
n300pakeHre MHOTOI'PaHHUKOB Ha 1 2 Henens bu6nuoreka IIOK
pUCYHKaX, Ha IIPOCKLIUOHHBIX https://m.edsoo.ru/a63959ed
yeprexax
HauanbHble cBenieHus o kyoe u
OUpaMUIe, UX Pa3BEPTKUA U MOLEIU 1 3 Hepens Bubmaorexa OK
P > 1% PASBEp ' https://m.eds00.ru/b30dff38
CeueHunst MHOTOIPaHHUKOB
HauanbHble cBenieHns 0 Kyoe 1 1 3 Hepens | Bubmroreka [[OK



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

MAPaMUJIE, UX PA3BEPTKU U MOJEIIH.
CeueHnst MHOrOIpaHHUKOB

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

TToustie 00 akCMOMAaTHYECKOM

7 OCTPOEHUH CTEPEOMETPHUU: aKCHOMEI 4 Hepens Bubmiorexa LOK
P p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
ITouarue 06 akcCHOMaTUIECKOM
8 IMIOCTPOECHUH CTEPEOMETPHUH: AaKCUOMBI 4 Hepens Bubmorexa IIOK
p p ThuH: https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
INousTre 00 aKCHOMATUYECKOM
9 IIOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI 5 Hepens Bubmaorexa IIOK
p P P https://m.eds00.1u/65¢c6b106
CTEPEOMETPUH U CIEACTBUS U3 HUX
IMousTre 00 aKCHOMaTUYECKOM
10 IIOCTPOSCHUH CTEPEOMETPHH . AKCHOMBI 5 Hepens bubmmorexa LOK
R P pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICACTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B
1 MIPOCTPAHCTBE: MEePeCceKaronnuecs, 6 Henens bubnmoreka [JOK
MAPAIUICIIBHBIE U CKPEIINBAOIINECS https://m.edsoo.ru/1a252016
psIMbIC
[TapamienbHOCTE IPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTRBE:
12 napajuieJIbHEIE IIPSIMBIE B 6 Hepens Bubmaorexa LOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAUICTBHOCTh TPEX
TIPSIMBIX
[TapannenbHOCTh MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTRBE: bu6mmoreka [JOK
13 . 7 Hepens
[TapaymenbHOCTH OPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTJ1bI ¢ COHAMPABICHHBIMH 7 Hepensa | bubmmoreka [TOK



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/3d8ffd32

CTOpPOHAMU https://m.edsoo0.ru/9f4071b9
15 VYroa Mexay npsiMbIMU B 8 Henens bubnuoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
N
16 TOJI MEXKIY NPSMBIMHU B 8 Henens bu6nuorexa IIOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapannenbHOCTh MITOCKOCTEH: bubnuorexa [JOK
17 9 Hegens
rapasuielIbHbIE TIIIOCKOCTH https://m.edsoo.ru/2e18255
18 CBoiicTBa napajyIeNbHbIX IUIOCKOCTEN 9 Hepens bubmorexa TIOK
P https://m.edsoo.ru/e504d656
[IpocTelinve mpocTpaHCTBEHHBIE
19 (GUTyphI Ha TNIOCKOCTH: TETPAd 10 bubmorexa [TOK
yp - TETPaIp, Hepens https://m.edsoo.ru/4a28dc02
KyO, apasuienenumnes
. 10 bubnuoreka [JOK
20 Hoctpoerite ceuerit Hemens | https:/m.edsoo.rw/1d434d0f
21 ITocTpoenune ceuenuit " Bubmmorexa [IOK
p Hegens https://m.edsoo.ru/ec26feSd
KoHnTponbHas pabora 1o Teme
” "[IpsimMble ¥ TIIIOCKOCTH B 11 bubnuoreka [JOK
npocTtpaHcTie. [lapamienbHOCTh Hegens https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U TJIOCKOCTEH"
[TeprieHAMKYASPHOCTH NPAMOUN 1
23 HJ'I(I:CKO(fH/I'}l"Ie r:IeH WK }.;)'Iﬂ HbIE 12 bubmmorexa [JOK
- HEPHICH/HKY AP Hepens https://m.edsoo.ru/b19f6a5d
IIPSIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U 12 bubnuorexa LIOK
NEPIEHIUKYIISIPHBIE K TNIOCKOCTH Hepens https://m.edsoo.ru/0acl1c95
25 [IpsimMble napaienbHble U 13 bu6nuoreka LIOK
NEPIEHIUKYIISPHBIE K INIOCKOCTU Hepens https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJIIpHOCTH 13 bu6nuoreka [JOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9

PSIMOM M TNIOCKOCTH Heaens https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHIuKyIsIpHOCTH 14 bubnuoreka LIOK
OPSIMO# U TUTOCKOCTH Heaens https://m.edsoo.ru/79165d15
78 Teopema o npssMoit 14 bu6nuoreka [IOK
NEPIEHANKYIJISIPHON IIIOCKOCTH Henens https://m.edso0.ru/635¢5087
29 Teopema o npsimMoit 15 bubnuorexa [JOK
NEPIICHIUKYISIPHON MIIOCKOCTH Hegens https://m.edsoo.ru/bd374518
Teopema o npsmoit 15 bubnuoreka LIOK
30 .
MEPIEHTUKYIIIPHOUN TIITOCKOCTH HeJens https://m.edsoo.ru/7d18834b
[leprienquKymsip U HAKJIOHHBIE:
31 a(iTOSIHI/IeyOT I"I)‘O‘-IKI/I 0 TIJIOCKOCTH 16 bubmorera [IOK
p fl ’ Hepens https://m.edsoo.ru/33¢477d3
paccTosiHue OT MPSMOM JI0 TIIOCKOCTH
[leprieHquKysip U HAKJIOHHBIE!
32 aCIz:TOSIHI/IeyOT IT)quI/I 0 TIJIOCKOCTH 16 bubmorexa TIOK
p 'EI ’ Hegens https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOM A0 MIOCKOCTH
[leprieHaUKYISIp U HAKIIOHHBIE:
33 ACCTOSIHHE OT TOYKH JI0 MJIOCKOCTH 17 bubmorexa [OK
p f[ ’ Heoens https://m.edsoo.ru/a5b7b8e3
paccTosTHUE OT MPSMOM 0 MIIOCKOCTH
[leprieHaUKyISIp ¥ HAKIIOHHBIE:
34 ACCTOSTHUE OT TOYKH J0 MIOCKOCTH 17 bubmorexa [TOK
p E[ ’ Hegens https://m.edsoo.ru/dbee22bc
paccTosiHuE OT NPSAMOH /10 TIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJ MEKIY 18 bubmmoreka [JOK
IPSIMO# U TUTOCKOCTBIO Heaens https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJ, TMHEHHBIN yroJ 18 bu6nuorexa LIOK
JIBYTPaHHOTO yIJia Heaens https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN yroi 19 bu6nuorexa LIOK
JBYTPAaHHOI'O yIJla Hepens https://m.edsoo.ru/c7c777ed
38 [leprieHAMKYASAPHOCTH IITIOCKOCTE: 19 bubnuoreka [JOK



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/a5b7b8e3
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MIPU3HAK NEPIICHINKYIISIPHOCTH JIBYX

. Hepgens https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[IeprieHAUKYIAPHOCTD INIOCKOCTEN:
39 i 153Ha1i1 neynelli WKYJISIPHOCTH JIBYX 20 bubmmorexa LIOK
P Up JHKY AP By Heaens https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[IeprieH UKy IAPHOCTD INIOCKOCTEN:
40 I IEBHaKI[ neynei HUKYJSIPHOCTH JABYX 20 bubmmorexa LIOK
p Up JHKY AP By Hepens https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o0 Tp€x nepHeHANKYIISIPAX 21 Bubmiorexa LIOK
p p PHCHMKY AP Hepens https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NEPHEHAUKYIISIPAX 21 Bubmiorexa LIOK
p p PHCHMKY AP Hepens https://m.edsoo.ru/52188a7d
43 Teopema o0 Tpéx nepneHAuKyIsIpax 22 Bubmiorexa LIOK
P p PHCHAMKYTAD Hepnens https://m.eds00.1ru/91246736
KontponsHast pabora o Temam
44 "IlepnieH IUKYISIPHOCTD MPSIMBIX U 22 bubnuoreka LIOK
riockoctei" u "Yriael MeXIy Heaens https://m.edsoo.ru/5b971ef3
HOPSIMBIMU U TJIOCKOCTSAMHU"
[lonsiTE MHOTOIpaHHUKA, OCHOBHbBIE
3JIEMEHTBHl MHOTOTPaHHUKA,
45 BBIIYKJIbIE U HeBHI; KJIbIE 23 Bubmiorexa LIOK
y y i Hepens https://m.edsoo.ru/2d24e873
MHOTOTpaHHMKH; pa3BEPTKA
MHOTOTpaHHMKA
[Ipu3ma: n-yronpHasi mpu3mMa; rpaHu U
OCHOBAHUSA IIPU3MBIL; IIpsIMast U 23 bu6nuorexa IIOK
46
HaKJIOHHAs MIPU3MBbI; OOKOBast U Henens https://m.edsoo.ru/b4ad63ad
II0JIHAs! TIOBEPXHOCTh MPU3MBbI
24
47 [Mapasutenenumnes, TPsSIMOYTOIbHBINR bubnunoreka [IOK

Heoens



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
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napauiCICImIca u €ro CBOMCTBaA

https://m.edso00.ru/8a7be683

[Inpamua: n-yrosbHas MMpaMua,
IPaHU U OCHOBAHHUE ITUPaAMU/IBL;

48 OOKOBas U MOJIHAS IOBEPXHOCTh 24 bubmmorexa LIOK
3 Heaens https://m.edsoo.ru/fblcd0as
UPaMUJIbL; IPaBUIIbHAS U yCeUEHHAs
nupaMuja
[IpaBubHBIE MHOTOIPAaHHUKH:
MOHSATHE NIPABUIIBHOTO

49 MHOTOIPaHHHKA; TPaBUIbHAS [TPU3MA 25 bu6mmoreka [JOK
Y IIpaBWIbHAas MUPAMUA; IpaBUIbHAs Henens https://m.edsoo.ru/074c8865
TpeyrojbHasi MUpaMuaa u
IIPABWIBHBIN TeTpasap; KyO
[IpencraBnenue o NpaBUIbHBIX

50 Mli)ororpaHHHKax: oiTaanp, 25 Bubmmorexa LIOK

Heaens https://m.edsoo.ru/a0fdd5bf
JOJIEKA3P U UKOCASIP.
CumMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTHI 26 bu6nuoreka IIOK
CHMMETPHUU B IUPAMUIAX, Hepens https://m.edsoo.ru/b9e777d9
napajuleJenune1ax, NpaBUIbHbBIX
MHOTOTpaHHHMKaX
Brruncnenue 31eMeHTOB

52 MHOT'OI'paHHHMKOB: pE€Opa, TnaroHasu, 26 bubnmorexa LOK

Hegens https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOJTHOM OBEPXHOCTH MIPSMOM
53 MPU3MBI, IUIOLIAIb OCHOBAHUH, 27 bubmmorexa LOK
Hepens https://m.edsoo.ru/37d84157

TeopeMa 0 OOKOBOM MOBEPXHOCTH
NPSMON MPU3MBbI



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/a0fdd5bf
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[Tnomaas 6OKOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIBHOMN

27

bu6mmoreka [IOK

>4 [TMpaMIIbL, TEOpeMa O TUIoant. emens | https://m.edsoo.ru/5603e30b
OOKOBO MOBEPXHOCTH YCECUEHHOM
UpaMUIbI
55 KonTponbhas pabota no teme 28 bubnuoreka LIOK
"MHororpaHHuKu" Heoens https://m.edsoo.ru/a95f5¢04
N 28 bubmuoreka [JOK
>6 Homarne 06 06neme Henens https://m.edsoo.ru/7ad0020b
N 29 bubmuoreka [JOK
>7 OOBEM mupamm et Hegens https://m.eds00.1ru/235171b3
N 29 bu6mmoreka [{OK
>8 OObEM mHpaMuE! emens | https://m.edsoo.ru/f47dfefd
N 30 bubnmuorexa [JOK
>9 OOLEm mupamm et Hegens https://m.eds00.1ru/79¢10312
N 30 bu6mmoreka [IOK
60 OOBEM nipau b1 Hegens https://m.edsoo.ru/2faade3f
" 31 bu6mmoreka [IOK
61 OOBEM npu3MbI Hegens https://m.eds00.ru/79853608
. 31 bubmuoreka [JOK
2
6 OOBEM npu3MbI Hegens https://m.edsoo.ru/1e053890
n 32 bubmuoreka [JOK
63 O6HEM npusMbI Hegens https://m.edsoo.ru/482d3f51
64 KonTponbHas padbota no teme 32 bu6nuorexa LIOK
"O6BEMBI MHOTOTPaHHUKOB" Heaens https://m.edsoo.ru/28a6573¢
IT
s OBTOpEHHE, 0606H.IGHI:IC 33 BuGmorexa LOK
CHCTEMATH3AMHA SHAHMH. Hegens https://m.edsoo.ru/098bedad

ITocTpoeHne ceueHui B
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MHOTI'OI'PaHHUKE

[ToBTOpenue, 0600IIEHNE
cUCTeMaTu3alus 3HaHuH.

66 Brruncnenue paccTosHmii: MEX1y 1 33 bu6mmoreka [JOK
JBYMsI TOYKaAMH, OT TOYKH JI0 MTPSIMOHA, Hegena https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TTIOCKOCTH, MEXTY
CKPEIIUBAIOIIUMHUCS TTPSIMBIMHU
34 bubmuoreka [JOK
67 Hrorosas koHTpoNbHas paboTa I Henens https://m.edso00.ru/b9146bc0
[ToBTOpenue, 06o0IIEHNE
CUCTEMAaTH3alIMs 3HAHUH.
Brruncnenue yrioB: Mex
68 CerHII/IBaIOHIZIMI/ICSI npmjszH, 1 34 bubmmorexa LIOK
. Heaens https://m.edsoo.ru/56765¢8b
MEXTy TIPSIMOH | TIJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKTY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KITIACC

KoimyecTBo yacos DJIEeKTPOHHbIE
Ne Mara nugposeie
Tema ypoka Kontpoasbnsbie | IlpakTnuecku
n/n Bceero u3ydeHusi | oOpa3oBaTe/ibHbIe
padoThI e padoThbI
pecypchl
Cdepa u map: meHTp, paanyc,
1 HaMeTp; IIOMAAb IIOBEPXHOCTH 1 1 Hepens bubmorexa HOK
a s p https://m.edso0.ru/0341bc2b
cdepbl
B3anmMHuoe pacrionoxxenue chepsl u
bu6moreka [JOK
2 INIOCKOCTH; KacaTellbHas II0CKOCTh 1 2 Hepens
https://m.edsoo.ru/bed12a43
K chepe; mwiomaas chepol
H3o00paxenue chepsl, mapa Ha bubanoreka LJOK
3 p bep p 1 3 Hepgensi 1
iockocTy. CeueHus 1mapa https://m.edsoo.ru/bel15£7{2
[umusapuyeckas TOBEPXHOCTD,
o0pa3yrolye HHWINHAPHYESCKOH bubmanoreka [JOK
4 PasyIotie 1 AP . 1 4 Hepens 1
MMOBEPXHOCTU, OCh LIUJIUHAPUYECKOU https://m.edsoo.ru/6054b8c1
MTOBEPXHOCTH
[Hunusap: ocHOBaHUS U OOKOBas
ITOBEPXHOCTh, 00pa3yroIIas U OCh; bub6moreka [JOK
5 P 13 IOt . 1 5 Hepens &
IUIOIAaAb OOKOBOM U IOIHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3o0paxenue muinHapa Ha
IJIOCKOCTH. Pa3BépTka nuimnHapa.
6 CeyeHUs IUIINH]T pa (HJ‘IOCKOCTII))IO 1 6 Hepens Bubmaorexa OK
H . P ’ https://m.edsoo.ru/016e25¢eb
napauieIbHON HIIN
MEePIEHANKYISIPHONW OCH IHJIMH]IPA)
7 KoHnyeckast IoBEpXHOCTB, 1 7 Hepens bubnuorexa LIOK



https://m.edsoo.ru/016e25eb
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https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/0341bc2b

00pa3yroIme KOHHIEeCKOU
MOBEPXHOCTH, OCh U BepLIMHA
KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue u BepivHa,

8 00pa3yromas ¥ 0Ch; IJIOMIAIb 8 Hepens buGmorexa ITOK
pasy . B L tas A https://m.edso0.ru/897dd3b2
OOKOBOW U MOJHOM MOBEPXHOCTH
VYceu€HHbIi KOHYC: 00pa3yronme u
9 BBICOTA; OCHOBaIiII/ISI u gOKZBaL;LII 9 Hepens bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306pakenne koHyca Ha
mockoctu. PazBépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, 10 bu6mmoreka [JOK
napajieJIbHOM OCHOBAHHUIO, U Henens https://m.edsoo.ru/0Obde1be8
IJIOCKOCTBIO, MTPOXOIALLIEH uepes
BEpILUHY)

1 KomOunanus ten BpamieHus u 11 bu6mmoreka [IOK
MHOTOI'PAaHHHKOB Hepens https://m.edsoo.ru/3cefl0e5
MHOrorpaHH1K, ONMCAHHBIN OKOJIO

12 cthepsl; chepa, BIUCaHHAS B 12 bubmmoreka [JOK
MHOTOT'PaHHHK WM B TEJIO Hegens https://m.edsoo0.ru/0b136158
BpaIeHus

13 [Tonsitue 06 06BéMe. OCHOBHBIC 13 bubmuoreka [JOK
CBOMCTBA 00BEMOB TENI Hegena https://m.edsoo.ru/26a03tb7

14 bubmuoreka [JOK
14 O0né a, KOHyca
BOCM LHITHHpa, KOHY Hepens https://m.edsoo.ru/5513d87b
15 bubmuoreka [JOK
15 O0Bém mrapa omaab che
M 1apa H IIoMAE, Chepp! Hepens https://m.edsoo.ru/d189bde2
16 [TooOHBIE TENa B MPOCTPAHCTBE. 16 bubnuorexa LIOK



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/c94ba09b

COOTHOIIEHUS MEXY TUIOIAIIMHU

MOBEPXHOCTEH, 00BEMaMHU Hepens https://m.edsoo.ru/810cfleb
[MIOJOOHBIX TEI
17 KonTponbnas pabora o remam 17 bubnuoreka LIOK
"Tena Bpamenus" u "O0beMbI TE" Hepens https://m.edsoo.ru/4a33a8ab
13 BexTop Ha nmockocTy U B 18 bubnuoreka LIOK
NPOCTPAHCTBE Hepens https://m.edsoo.ru/Scaefclb
19 C 19 bubmuorexa [JOK
JIOICHHEC 1 BRIITAMHC BEKTOPOB Heaens https://m.edsoo.ru/23f4f089
20 N 20 bubmuoreka [JOK
MHOIKCHHE BEKTOPpa Ha HHCTO Hepens https://m.edsoo.ru/dee379eb
PasnosxeHue BEKTOpa 10 TPEM
)1 P P 21 bubmuorexa [JOK
HCEKOMILIATAPHDIM BEKTOPAM. Hepens https://m.edsoo.ru/a28fd74e
[IpaBuio nmapasenenumnena
Pemenue 3anay, cBsI3aHHBIX C
” A . . 22 but6mmoreka [JOK
TpHMCHCHHCM HPABHL ACHCTBHH € Heoens https://m.edsoo.ru/5a827900
BEKTOPAMHU
KoopanHaTHO-BEKTOPHBIN METO
3 b P A 23 bubmuorexa [JOK
1PH PEIICHHUH TEOMETPHACCIHX Hepens https://m.edsoo.ru/d3alfe30
3a1a4
[IpssmoyronpHas cucrema
24 KOOpIMHAT B IIPOCTPAHCTBE. 24 bubnuorexa LIOK
Koopannats! Bekropa. [Ipocreiimme Henens https://m.edsoo.ru/48db7058
3a/1a4M B KOOpAUHATaX
YTroa Mexy BEKTOpamH. 25 bubnuoreka LIOK
25
CkansipHO€ MPOU3BEICHUE BEKTOPOB Hepens https://m.edsoo.ru/725effc4
2 Brruucnenue yrioB Mexny 26 bu6nuoreka LIOK
HIPSAMBIMU U IUIOCKOCTSAMU Henens https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/810cf1eb

KonTponbhas pabota no teme

27 "BekTopbl U KOOPAMHATHI B 1 27 bubmmorexa [JOK
" Hegens https://m.edsoo.ru/77c¢22fc5

MIPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE 1

73 cucremaTu3anus 3HaHui. OCHOBHBIC | 28 bubmuorexa [{OK
¢burypsl, pakTbl, TEOPEMBI Kypca Hedens https://m.edsoo.ru/1780ba5d
TIAaHUMETPUH
[ToBTOpeHnue, 06001IICHNE 1

29 cucremaTtusaius 3HaHui. OCHOBHBIC 1 29 bubmuorexa [JOK
burypsl, pakTel, TEOPEMBI Kypca Hepnens https://m.edsoo.ru/078cd184
TIAaHUMETPUHI
[ToBTOpeHnue, 06061mIEeHNE U

30 cHUcTeMaTH3aIvs 3HaHWi. 3a1aun 1 30 bubnuoreka [JOK
[IJJAHUMETPUU U METObI UX Henens https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpEeHUE, 0000IIEHNE 1

31 cHUcTeMaTH3alvs 3HaHWi. 3a1aun 1 31 but6mmoreka [IOK
IUIAHUMETPHUH U METOJBI UX Hepens https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHME, 0000IICHUE 1

1 cucreMaru3anus 3HaHuil. OCHOBHbIE | 32 bubnuoreka [JOK
burypsl, pakTbl, TEOPEMBI Kypca Hegens https://m.edsoo.ru/74b2ad91
CTEpeOMETpUHN

33 bubnuotexa [JOK

33 Hrorosas konTponbras padora ! Hegens https://m.edsocl).lru/ec24dfc2

34 [ToBTOpeHue, 00001IeHNE U | 34 bubmmoreka [JOK
CUCTEMATH3ALINAA 3HAHUN Hegens https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/77c22fc5

I[TPOI'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KJIACC

Kon

npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble peaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMBbI CPeHET0 00IIEro 00pPa3oBaHUs

7 I'eomerpus
7.1 OrniepupoBaTh NOHATUSIMU: TOUKA, MPSAMast, IIIOCKOCTh
75 [IpuMeHsATh aKCHOMBI CTEPEOMETPUM U CIICJICTBUSI U3 HUX IPHU PELICHUU
' reOMEeTPHUYECKUX 3a7a4
73 OnepupoBaTh TMOHATHUSAMHU: TNapalieIbHOCTh U MEPHEHANKYISIPHOCTH
. IPSIMBIX U IJIOCKOCTEH
74 KnaccugunupoBarh B3auMHOE pacrioyioKeHHE NPSMBIX U TIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJl, TPaHH JIBYIPAHHOTO YIJIa,
7.5 pebpo IBYrpaHHOTrO YyIiia, TMHEHHBIN yrol IBYTpaHHOTO YIiia, TpagycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHATUSAMHU: MHOTOTPAHHHUK, BBIMYKIIBIA W HEBBITYKJIBIN
. MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABUIIbHBIN MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUIBl MHOTOTPAaHHUKOB (THpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajieenunesa, Kyo)
KnaccupunupoBarb  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHHS  JUIs
. KiIaccupuKanuu  (BBINYKJIBIE W HEBBIMTYKJIblE  MHOTOTPAaHHUKH,
' NpaBUJIbHBIE MHOTOIPAHHHMKH, TMPSIMBIE W  HAKJIOHHBIE IPU3MBI,
napaieIeTuneip)
- OnepupoBatb TOHATHSIMHU: ceKyIas TJIOCKOCTb, ceueHue
. MHOTOTPaHHHUKOB
710 OOBSICHATh  TPHUHLHUIBI  [OCTPOCHHUS  CEYCHUUW  MHOTOTPAHHUKOB,
. UCIIOJIB3YSl METOJ] CIIEI0B
711 Ctpouth ce4yeHHs MHOTOIPAaHHUKOB METOJIOM CIIEJIOB, BBINOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PHCYHKOB MPOCTHIX 00BEMHBIX DUTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKICHHE T€OMETPHUUECKUX BEIIMYUH MO 00pas3iam
WIM alrTOpUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYECKHE METOIbI MPHU
pelieHun CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3a7ad Ha BBIYHCIICHHE
pacCcTOSHUN MEXIy IBYMS TOYKaMH, OT TOYKH JI0 MPSAMOM, OT TOYKHU O

IMJIOCKOCTHU, MEKAY CKPCIIUBAOMIUMUCH ITPAMBIMU

7.13

Pemate 3ala41 Ha HAXOKACHUEC ICOMCTPHUICCKUX BCIWYHH 10 06pa311aM
HIIKW aJilrOpuTMaM, MNPUMCHAA H3BCCTHBIC AHAIIMTHYCCKUEC MCTOABI IIPU
pemICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCHIMBAIOIMMMUCA MPAMBIMH, MCKIY prIMOI\/’I 1 TINIOCKOCTBIO,

MCIKAY IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Borancnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHHKOB
(mpu3Ma, nupamuia) ¢ IpUMeHEeHUEM (OpMYJl, BEIUUCISATH COOTHOILIEHUS
MEXTY IUIOIIASIMU HOBEPXHOCTEH, o0bEMaMu HOJJOOHBIX

MHOTI'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHSl B NPOCTPAHCTBE, LIEHTP, OCbh U

IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekarb, mpeoOpazoBbIBaTh U HHTEPIPETUPOBATH HH(OPMALUIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYypax, NpPEJCTaBICHHYIO Ha

yeprexax U pUucyHKax

7.17

[TpumensaTy reomerpuueckue (HakThl AJIs PELIEHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEANoiaralliuX HECKOJIbKO IIaroB pEIICHHs, €CIU YCIOBUSA

MPUMEHEHUS 3a/1aHbl B IBHOU (hopme

7.18

IIpumeHATh npoCTEHIIME NPOrpaMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKHUX 3a/1a4

7.19

HpI/IBO,[[I/ITL MNPpUMEPbI MATECMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC U

JKU3HH, paCllO3HABATh MTPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[TpuMeHsTH MoTyYeHHbIE 3HAHNUS HA TIPAKTUKE: aHATM3UPOBATh pealbHbIC
CUTyalluM M TPHUMEHSTh H3YyYEHHbIC IIOHATUS B MPOIECCE IIOMCKa
pelieHus MaTeMaTHUYEeCKU chopMyIHpOBaHHON poOJIeMBl,
MOJIETTMPOBATh PEAbHBIC CUTyallud Ha S3bIKE T€OMETPHUH, MCCIIEA0BATh
MOCTPOCHHBIE MOJEIH C MCIOJIb30BAHUEM TI'€OMETPHUUECKUX IMOHATUH U
TEOpeM, armapara ajareOpsl, pelaTh MPaKTHYECKUE 3a7auH, CBI3aHHBIE C

HaXOXKACHUEM I'€COMCTPHUYICCKUX BCIIMYUH




11 KIIACC

Koz IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yabTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: HWIMHIAPUYECKAs MIOBEPXHOCTh, 00pasyromue
61 MWINHAPUYECKON TMOBEPXHOCTH, IHMIMHIP, KOHHYECKAs IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOH  MOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIUIUHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CIIOCOOBI OJYUEHUS TeJl BpallleHUs
6.4 KnaccudumupoBars B3auMHOE pacnoyiokeHue chepsl U MIIOCKOCTH
OnepupoBaTh MOHATHSAMHU: IMAPOBOW CErMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTA CErMEHTa, LIAPOBOM CJIOW, OCHOBAaHUE IIAPOBOTO CIIOS, BBHICOTA
IIaPOBOTO CJI0s, IAPOBOW CEKTOP
6.6 Boerancnare 00BEMBI M MIJIOMIAAM  TIOBEPXHOCTEH TeNm  BpaleHHs,
' FeOMETPUUYECKUX TeJl C MPUMEHEHHEM (PopMyT
OnepupoBaTh TOHATUSAMU: MHOTOTPAHHUK, BIIMCAaHHBIA B chepy u
6.7 OTIMCaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpallleHus
63 BoluncnsaTe COOTHOIIEHHS MEXAY IUIOMAASIMH TOBEPXHOCTEH H
' 00bEMaMU MOT00HBIX TeJ
6.9 N3o6paxkaTh n3ydaemble QUIYpbl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BreIMoNHATE  (BBIHOCHBIE) TUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUryp: BUA CBEpXY, COOKY, CHHU3Yy; CTPOUTb CEUEHHUS Tel
BpALICHUS
W3BnekaTh, MHTEPIPETUPOBATH M NPeoOpa3oBHIBATE HH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTs reomeTprueckue (HakThl ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPENOoNaraiiiX HECKOJIBKO IIAaroB pEeUIeHHs, €CIU YCIOBUS

MIPUMEHEHHUS 3a/1aHbI B SIBHOU popme




6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonssaTh ,HCP'ICTBPIH CJIIOKCHUA BEKTOPOB, BBIUUTAHHUA BCEKTOPOB U
YMHOKCHHA BCKTOpa HaA 4YUCIIO, O6’bﬂCHHTb, KakMMH CBONCTBaMM OHU

o0JIazaroT

6.15

[IpuMeHATH PaBUIIO MapaIICIICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh MOHIATHSAMHU: JEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMHu, CKaJsipHOE [MPOU3BEJCHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMITJIAHAPHBIC BEKTOPbI

6.17

HaXO,I[I/ITB CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpA Ha YUCIIO, YTOJI
MCXKIAY BCKTOpaMH, CKAISIPHOC NPOU3BCACHUEC, paCKIaAblBaTh BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BECKTOPaAM

6.18

3aI[aBaTB IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpANHAT

6.19

Pemate mpocTeiiine reoMeTpuyecKue 3aJayd  Ha  IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOTO METOAa

6.20

Pemarsn 3aJa4yyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC T'COMCTPUUICCKHUX BCIWYHH I10 o6pa3uaM WK aJIroOpuTMam,
IPpUMCHAA HN3BCCTHBIC MCTOABI npu peuicHun CTaHAApPTHBIX

MaTEeMaTUYCCKUX 3aJda4

6.21

[IpuMeHATH mpoOCTEHIINE IPOTrPaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMEI ITPU PCHICHUH CTCPCOMETPUUCCKHUX 3a/1aYd

6.22

[IpuBOaUTE pUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HH, PACIIO3HABATH MPOABJICHUC 3dKOHOB TCOMETPUU B UCKYCCTBC

6.23

[IpuMeHATh TONIy4eHHBIE 3HAHHUS HA [PAKTUKE: AHAINW3UPOBATH
peasbHbIE CHUTyallUM W TNPUMEHATh HM3YUYEHHBIE IOHATHUSA B IIpOIECCE
MOMCKA pELIEHUS MaTeMaTHYeCKu CQOPMYJIUPOBAHHON MPOOIEMBI,
MOJIEJINPOBATh peajbHbIE CUTYyallMU HA SI3bIKE T€OMETPHUHU, MCCIIEO0BATh
IIOCTPOEHHBIE MOJENIU C HCIOJIb30BAaHHUEM I€OMETPUUECKHX IMOHATUN U
TeopeM, amnmnapara aareOpbl, pelaTh MPaKTHUYeCKUe 3a7auu, CBI3aHHbIE C

HaXO0XXACHUCM I'COMETPUICCKUX BCINYINH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 31EMEHT COACPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHSATHS CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MPOCTPAHCTBO.
[lonsTHe 00  aKCMOMATUYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe pacrnonokeHWe OpSAMBIX B IPOCTPAHCTBE:  IEpeECcEKarolIrecs,
napajulefibHble M CKpeuuBaroniuecss mnpsmele. [lapannenbHOCTh MpPSMBIX U
IJIOCKOCTEl B  MPOCTPAHCTBE: MapajulelibHble MpsIMble B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YyTOJd MEXAy HpsIMBIMH B IPOCTPAHCTBE.
[TapaniaenbHOCTh MIIOCKOCTEN: NMapajulebHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
mwiockocteil. [Ipocteiiimne mpocTpaHCTBEeHHBbIE (GUTYPHl HA IUIOCKOCTH: TETPas’p,

KyO, mapaiieNienumne/1, TOCTPOCHNUE CEUeHU

7.3

[lepnieHIUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPHECHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE MApaJUIEIbHbIE U MIEPIEHAUKYJIISIPHBIE K IUIOCKOCTH, ITPU3HAK
NEPIEHIUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPAMOU NEPIEHAUKYIISIPHON
IJDIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJ MEXKIAYy MNPSIMOA M IUIOCKOCTBIO,
IBYTpaHHBIA yroj, JMHEWHBIM yron JAByrpaHHoro ymia. llepnenaukynsp u
HAKJIOHHBIE: PACCTOSHME OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT MPsIMOM 10
IUIOCKOCTH, MPOEKLUs GUrypbl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh MIIOCKOCTEMH:
NPU3HAK  [EPIEHIUKYJSIPHOCTH  JBYX  IIOCKocTe. Teopema o0  Tpéx

MEPIEHIUKYISAPAX

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKHU, pa3BEpPTKa MHoOrorpaHHuka. llpusma: n-yronbHas
Mpu3Ma, TpaH M OCHOBAHMS MPU3MBI, MpsMas U HAKJIOHHAs NMPU3MbI, OOKOBasi U
MOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMOyroibHbIA HapaiesIenuIe
u ero coiictBa. [lupamuaa: n-yroynpHas nupamuaa, TpaHd 1 OCHOBAHUE MTHUPAMM/IbI,
OOKOBas M MOJIHAS MMOBEPXHOCTHh MUPAMMUJIbI, PABUIbHAS U YCEUEHHAs] MUPAMUJIA.

OEeMEHTBI INpU3Mbl W MHUpPAMU/BI. HpaBI/IJ'H:HBIe MHOTI'OTpaHHUKH: TIOHATUC




MPaBWJIBHOTO MHOTOTpPaHHMKA, IpaBWIbHAS TMpU3Ma W MpaBWIbHAs MUPaMHIA,
NpaBUJIbHAS TPEYToJIbHAs MUPaMUa U NPaBUIIbHBIA TeTpasap, KyO. I[IpencraBnenue
O NPaBWIbHBIX MHOI'OTPAaHHUKAX: OKTadJp, AOAEKa’aAp U uKocasapyrue CeueHus

IPU3MBI U ITMPaMU/JIbI

7.5

CuMMeTpust B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHTHl CUMMETPUH B MUPAMUJAX, Hapauieienunenax, IpaBUiIbHbIX

MHOTI'OrpaHHHUKax

7.6

Bbruncienue 31€MEHTOB MHOIOTPaHHUKOB: pé&Opa, AuaroHanu, yrisl. Ilmomans
OOKOBOW TMOBEPXHOCTH U TIOJHON TIOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOLIA/lb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi npu3Msbl. [Inomans 60koBoM
IIOBEPXHOCTU M TIIOBEPXHOCTH IIPABWJIBHOM INHpaMHIbl, TE€OpeMa O IUIOIIAaan

yceu€HHol mupamupl. [Torstre 06 00bEMe. OObEM MHPaMHIBI, TIPUZMBI

7.7

[Tono6uble Tena B mpoctpancTBe. COOTHOIIEHUS MEXKAY IUIOUIAIIMU TOBEPXHOCTEH,

00BEMaMHU ITOTOOHBIX TEN

11 KVIACC

Kon

HpOBCpHEMI)Iﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

6.1

Hunuaapudeckass HOBEPXHOCTh, 00pa3yroIue MUIMHIPUYECKON TTOBEPXHOCTH, OCh
HMWIHHIPUYECKONH ToBepXHOCTH. Llunuuap: ocHOBaHMA U OOKOBasl MOBEPXHOCTD,

o0pa3yromas U 0ch, TUIOIIAalb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konundeckast moBepXHOCTh, 00pa3yIolie KOHUYECKOW MOBEPXHOCTH, OCh U BEPILIMHA
KoHuYeckoil moBepxHocTu. KoHyc: ocHOBaHMe W BepiInHa, oOpasyromias U OcCh,
TUTOIIA (b OOKOBOW W TOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: 0oOpasyromme u

BbICOTA, OCHOBAHUA U OoKOBas ITOBCPXHOCTDH

6.3

Cdepa u map: ueHrtp, paauyc, AMaMeTp, IUIOIIa b MOBEPXHOCTH chepbl. B3aumuoe

PACIIOJIOKCHUC C(I)epbl N INIOCKOCTH, KacaTClibHasA ITNIIOCKOCTh K cq)epe, miomanab

chepst

6.4

I/I306pa)KeHI/Ie TCJI BpallICHUS Ha IJIOCKOCTHU. P a3BépTKa HUWINHAPA U KOHYCa

6.5

KomOuHanmu Tten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBINA

0KO0JI0 cepsl, cepa, BIUCaHHAs B MHOIOI'PaHHUK, WM TEJIO BPALLICHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME

IPSIMOYTOJIBHOTO Mapajuiesenumneaa u caeacTBus u3 He€. O0bpEM IUIUHIPa, KOHYCA.




O6bEM mapa U mIomaab chepol

[MomoOuple Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIY — IUIOMIAISIMU

o7 noBepxHocTel, 00bEMaMy NOJOOHBIX Tel
6.8 Ceuenust uunuHApa (MapajuiesibHO U NEPIEeHIUKYJISIPHO OCH), CEUEHUs KOHyca
' (mapasuienbHOE OCHOBAHUIO U IIPOXO/AIIee Yepe3 BEpIIMHY ), CEUCHHS 1apa
BekTop Ha miuockoctd M B npocTpaHcTBe. CIIOKEHHWE M BBIYUTAHME BEKTOPOB.
6.9 YMHO€EHUEe BeKTOpa Ha uucio. Pa3noxeHne BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
. BekTopaM. lIpaBuimo mapamnenenunena. Pemenuwe 3agad, CBSA3aHHBIX  C
IIPUMEHEHUEM IIPaBUJI IEUCTBUM C BEKTOPaMU
[IpsmoyronpHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsel BeKTOpA.
6.10 [Ipocreiime 3amaun B KoopauMHATax. YTron Mexay Bekropamu. CkansipHoe

IPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCKAY HNPAMBIMU W IUIOCKOCTAMMH.

KOOp,I[I/IHaTHO-BeKTOpHHﬁ METOJ IIpH PEIICHUU I'€COMCTPHUICCKUX 3ada4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOI
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPEIMETHBIM Pe3yJibTaTaM O0CBOEHHS
NnpoBepsieMoro OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMbl CpeiHero oo1Iero
TpeGoBaHus o0pa3oBaHus

Bnagenue meromamMu J0Ka3aTeNbCTB, AITOPHUTMAMH DEILICHUS 3a]ad;
yMeHHe (GOpMYyIHpOBaTh W ONEPUPOBATH IMOHATHSIMHU: OIpEJCIICHHE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOICTBO, NMPHU3HAK, J0KA3aTEIbCTBO,
paBHOCWIIbHBIE (DOPMYITUPOBKH; IPUMEHSITH UX; YMEHHE (POpMyITUpOBaTH
0o0paTHOE U TNPOTUBOIIOJIOKHOE YTBEpXKJIEHHE, NMPUBOAUTH NMPUMEPHl U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYECKOW WHIYKIINH;
NPOBOAUTH JIOKa3aTeIbHBIE pPACCY’)KICHUS TPH pEHICHUH  337ad,
1 OLICHUBATh  JIOTMYECKYI0 NPaBWIBHOCTb  PACCYXKACHUH;  yMEHHE
OIIEpUPOBATH MOHATHAMHU: MHOXKECTBO, MOAMHOXECTBO, ONEPALMH Ha
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Juis ONIMCAaHUS PEATbHBIX TPOIIECCOB U SBJICHUN U TIPU PEIICHUT
3a71a4, B TOM UHCIE U3 JPYruX YYeOHBIX IPEIMETOB; YMCHHE
OTIepHPOBATH MOHATHAMHM: rpad, CBA3HBINA Tpad, NepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3a/JaBaTb M OMNKCHIBaTH TIpadbl Pa3TUIHBIMU

crioco0amu; UCIOIB30BATh Tpadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUAMU: HATYPAIBHOE YHCIIO, LEJI0€ YHCIIO,
CTEIEHb C LEJIBIM MTOKa3aTesIeM, KOPEHb HaTypajbHOM CTENEHH, CTEIICHb
C PpalMOHAIBHBIM  IIOKa3aTeleM, CTENEHb C  JIEUCTBUTEIIBHBIM
HoKaszaTeleM, JiorapupM 4UHCIa, CHHYC, KOCHHYC M  TaHICHC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK II0 MOZYJIIO, PALMOHAIBHOE 4YHUCIIO,
UPPALMOHAJIBHOE  YUCJIO,  MHOXKECTBA  HATYPAIbHBIX,  LEJBIX,
2 palMOHANbHBIX, JCHUCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BATh
NpPU3HAKU JIEIMMOCTH, HAMMEHBIIUN OOLIMH JenuTeNb M HauMeHbIlee
o01iee kpaTHOe, aropuT™ EBKIMIA U pelIeHuy 3a]a4; 3HAKOMCTBO C
pa3sIW4YHBIMM  IIO3MLIMOHHBIMU  CUCTEMaMH  CYHUCIICHMS;  YMEHHE
BBITNOJIHATh BBIUKUCICHHE 3HAYEHMH M NpeoOpa3oBaHUsl BBIPAXKEHUH €O

CTeNeHs MU M Jiorapudmamu, mpeodpazoBaHUsl APOOHO-PALMOHATBHBIX

BBIp&)I(GHHfI; YMCHHC OICPHUPOBATL IHNOHATHUAMHK: IIOCJICAOBATCIbLHOCTD,




apudmernyeckas nporpeccus, reoMeTpuyeckas rporpeccus,
OecKOHeuHO yObIBaloOIlas TIeoMEeTpUYecKas IpOrpeccus; yMEHHE
3a/1aBaTh MOCJIEJOBATEILHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMIJIEKCHBIE YKCIIA, MOAYJb U apIYMEHT KOMIUIEKCHOTO
yuciaa, (GopmMa 3alUCH  KOMIUIEKCHBIX 4ucesl (reoMeTpudeckas,
TPUrOHOMETpUYecKass U  anreOpauyeckas); yMeTb IPOU3BOJHUTH
apudmeTnyecKkue JAEUCTBUS C KOMIUIEKCHBIMH YHCIIaMU; HPUBOJIUTH
OpUMEpPbl  UCMOJIb30BaHUS ~ KOMIUIEKCHBIX  YMCEN;,  ONEepPUpOBATH
HNOHATUAMM: MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULbL,

FCOMCTpI/ILICCKI/Iﬁ CMBICJI OIIPEACIIUTEIA

YMeHue onepupoBaTh MOHATHUSIMH: palMOHAIbHBIE, HUpPpALlMOHAIbHbBIE,
NoKa3aTesbHble, CTEMEeHHBIC, JIoTapu(pMUYecKre, TPUTOHOMETPUYECKHE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMbBI; YMEHHE OIEPUPOBATH
HOHATHAMM: TOXJECTBO, TOXIECTBEHHOE MpeoOpa3oBaHHUE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPaBHEHUH M HEPAaBEHCTB, PABHOCUJIBHOCTh
YpaBHEHUH, HEPABEHCTB W CHCTEM; YMEHHE pellaTh YpPaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX MPUEMOB; pELIaTh
YpPaBHEHUsI, HEPaBEHCTBA M CHCTEMBbl C TAPAMETPOM; MPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJI PEIICHUS MaTeMaTHYECKHX

3a/1a4 ¥ 33724 U3 Pa3TMIHbBIX 00J1acTe HAYKH U peaTbHOM KU3HU

YMeHue onepupoBaTh MNOHATUAMU: (GYHKIUS, YETHOCTh (PYHKIMH,
NEPUOANYHOCTD (YHKIMH, OTPAaHUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTH
¢yHKIMH, 3KCTpeMyM (GYHKINW, HAHOOJbIee M HAUMEHbIIIEE 3HAYCHUS
(GYHKIIMU HA IPOMEKYTKE, HENPephIBHAS (DYHKIINS, ACUMIITOTHI TpaduKa
¢yHKUIMY, TIepBast ¥ BTOpasi MPOU3BOIHAS (PYHKLUHU, TEOMETPUIECCKUN U
(GU3NYEeCKU CMBICT TIPOM3BOJHOM, TEpPBOOOpa3Has, OINPeACIEHHBIN
WHTETpall; YMEHHE HAaXOIUTh ACUMNTOTHI rpaduka (yHKIUH; YMEHHE
BBIYUCIIATH IIPONU3BOJAHEBIC CYMMBI, IMPOU3BCIACHUA, qaCTHOT'O u
KOMITO3UIIMK (PYHKIIMI, HaXOAWTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; yMEHUE HAaXOJUTh IMPOW3BOJHBIC 3JIEMEHTAPHBIX (QYHKIWH;
YMEHHE UCIOIb30BaTh MPOM3BOIHYIO JUISl HCCICIOBaHUSA (DYHKITHIA,
HAXOIUTh HAWOOJBIINE M HAUMEHBIIUE 3HAUCHHUs (QYHKUHUI; CTPOUTH
rpaK MHOTOWICHOB C HMCIIOJIb30BAHHEM amiapaTa MaTeMaTHIeCKOTO
aHaJIM3a; TPUMEHATh TMPOU3BOAHYIO I HAXOXKACHUS HAWIYYIIETro

PCIICHMA B MNPHUKIAJAHBIX, B TOM YHCJIIC COIHUAIBHO-9KOHOMHYCCKUX H




¢u3HYecKuX 3a7a4ax; HaXOJAUTh TUIOMIAJAN U 00BEMBI (PUTY C TTOMOIIBIO
MHTErpaja; NPUBOJUTh INPUMEPHl MATEMAaTHUYECKOTO MOJEIMPOBAHUS C

noMotsio auddepeHnnanbHbIX YpaBHEHUH

YMenue onepupoBaTh NOHATUAMU: Tpaduk GyHKIUH, oOpaTHas
GyHKUMSA, KOMNO3ULMS (QYyHKUUH, JuHEWHas (YHKUMSA, KBaJpaTHYHAs
byHKIWS, panoHaabHas byHKIHA, CTEIIEHHAs ¢byHKIHA,
TPUTOHOMETpUYECKHEe  (DyHKIUH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢yHKUIMU, TOKa3aTedbHas M JiorapudmMuueckas (QYHKUUH; yMEHHUE
CTpPOUTHh TpadUKU H3YYEHHBIX (PYHKIMH, BBIIOJHATH IpPeoOpa3oBaHUs
rpa¢uKoB (GYHKIMH, UCTIONB30BaTh TPaQUKH A U3yUSHHs MPOLIECCOB U
3aBHCUMOCTEH, TIPU pEIIeHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB U
3a7lay U3 peajbHOM JKU3HU; BbIpaXaTh (OPMYJIaMU 3aBUCUMOCTU MEXAY
BeJIMYMHAMH; HCIIONIb30BaTh CBOMCTBa M rpaduku (QYHKIMHA 7S
peleHysl ypaBHEHHH, HEpPaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; n300pakaThb
Ha KOOPJMHATHOW IUIOCKOCTM MHOXECTBAa pELICHUNA ypaBHEHHH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl pPa3HbIX TUIOB (B TOM YHCJE Ha
MPOLEHTHI, JOJH U YacTH, Ha JBIKEHHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNPaBICHUS JIUUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTaBIISATh BBIPAXKCHHS, YPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCJIOBHIO 3a/layM, HUCCJIEN0BATh IOJYyUYEHHOE PEIICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTaTOB; yYMEHHE MOJAEIUPOBAThH
peanbHbIE CUTyallUd Ha SI3bIKE MAaTEMaTUKH; COCTABIISATH BBIPAKEHUS,
YpaBHEHHS, HEPaBEHCTBA M WX CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCJIEI0BATh IOCTPOEHHBIE MOJEINW C UCIOJIb30BAaHMEM ammnapara

anreOpbl, UHTEPIPETUPOBATH MOTYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHIATUSAMU: cpeiHee apudmMeTnueckoe, MeIuaHna,
HauOonpllee W HaWMEHbIEe 3HAYCHMSA, pa3Max, JHUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTh,
UHTEPIPETHPOBATh HWH(POPMAIHMIO, TPEICTABICHHYI0 B TaliHIax, Ha
JrarpaMmmax, rpadukax, OTpa)arollyto CBOMCTBa peajbHbIX MPOLECCOB U
SIBJICHUI; MIPEJICTABIIATH MHPOPMALIUIO C TIOMOUIBIO TaOIHIl U TUArpaMM;
UCCIIE0BaTh CTaTUCTUYECKUE JaHHBIE, B TOM YHCJIE C NPHUMEHEHHEM
rpadu4ecKux  METOJ0OB U  DJIEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIEOBAaTh COBMECTHBIC HAONIOACHHS C IOMOIIBIO JUarpaMm

pacccuBaHud U JIMHEMHOMN perpeccuun




YMeHHe omnepupoBaTh NOHATHUSAMH: CIYYalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIOJB30BAHUEM TPAPUUECKUX METOJOB; INPHUMEHSTh
(GopMysBl CIIOKEHHSI MU YMHOXKEHHUS BEPOSTHOCTEH, (OpMyilTy HOIHOMN
BEpOSATHOCTH, (hopmyny bepHymm, komOuHaTOpHBIE (PaKTHl U (HOPMYIIBL;
OLICHUBAaTh BEPOSATHOCTH pEalbHBIX COOBITHH; YMEHHE OIEepPHpPOBATH
NOHATUAMM: ClIy4ailHas BEIWYMHA, pacIpeleleHHe BEPOATHOCTEH,
MaTeMaTHUYeCKOe OKUIaHHE, TUCHEPCHUs U CTAaHIApTHOE OTKJIOHEHHE
CllydallHOM  BeJIMYMHBI, (YHKLUUU paCHpeleNeHHss M  IUIOTHOCTH
PaBHOMEPHOIO, IIOKA3aTCIIbBHOTO W HOPMAJIbHOIO  PAaCIpPEIEICHUMN;
YMEHHME MCIOIb30BaTh CBOMCTBA WM3YYEHHBIX pACHpEeAcIeHUuN s
pelieHust 3a1ad; 3HAKOMCTBO C TOHATHSMM: 3aKOH OOJNBIIMX YHCE,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUI; yMEHHE TPUBOJUTH MPUMEpPHI
HPOSIBJIIEHUS 3aKOHA OOJBIIMX YHMCENT B MPUPOAHBIX U OOILECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YHCIO COYETaHWH, YHUCIO TNepecTaHOBOK; OmHOM HpbloTOHA; ymeHue
NPUMEHITh KOMOMHATOPHBIE (PAKTHI M PacCyKACHHS Ul PELICHUS 3314,
OLICHUBATH BEPOATHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPECTHUPOBATH HOJ'Iy‘-IGHHLIﬁ pe3yibTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, IHpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YyIJa, IUIOCKUH yTOI,
JIBYTPaHHBIA yToJI, TPEXIPAHHBIA YroJ, CKPEUIMBAIOLIUECS IPSMBIE,
[apajuleJIbHOCTh U NEPINEHIUKYJIAPHOCTD MPSIMBIX M IJIOCKOCTEH, Yroj
MEXIY HPSAMBIMH, YIOJ MEXIy MpsMOM M IUIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXAY
HPSMBIMHU, PACCTOSHUE MEXKIY IUIOCKOCTAMH; YMEHHUE UCIIOJIb30BaTh IpU
peleHny 3a7iad M3y4YeHHble (DaKThl U TEOPEMBl IUIAHUMETPUH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPY’KAIOLIETO MHpa; CTPOUTh
MaTeMaTHYECKUE MOJIENIM C IIOMOIIbI0 TE€OMETPUYECKUX MOHATUH U

BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMHW IIPAKTUYCCKHUEC 3a/1a4n

10

YMeHue onepupoBaTh MOHATHIMHU: TUIOMAIAL (GUTYPBI, 00BbEM (GUTYPHI,
MHOTOTPaHHHK, MPABUJIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIDaHHHKA,
Ky0, mapajuienenumnen, npu3Ma, NUpamuna, (Gurypa M MOBEPXHOCTH
BpaleHus1, MIWINHIpP, KOHYC, map, chepa, miomanp chepsl, miomaas
MOBEPXHOCTU THUPAMUIBI, MPHU3MBIL, KOHYycCa, IUIMHApA, 00BEM Kybda,

MNPAMOYTOJIBHOI'O TapauiCICiuurIicaa, InMUpaMHubl, ITPHU3MbI, HOWJIHWHApPA,




KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUsI KOHYca W LWIMHIpA,
napajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 11apa, IUIOCKOCTb,
Kacaromasicss cepsl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOIpaHHMKA, U300pakaTh MHOTOI'PAaHHHUKH, (PUIYpBl U MOBEPXHOCTU
BpaIllEHUs, UX CEYEHMsI, B TOM UHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/CTB;
YMEHHUE NPUMEHSTh CBOMCTBA T€OMETPUUECKUX (UTYp, CAMOCTOSTENBLHO
(GbopMyIMpOBaThH ONpEeNICHHUs] U3y4aeMbIX (PUTYp, BBIIBUraTh TMIIOTE3bI
O CBOMCTBAaxX U NMpHU3HAKaX reOMETPUYECKUX (puryp, o0OCHOBBIBATH WU
onpoBepraTb HMX; YMEHHME IpPOBOAUTH Kiaccupukanuio ¢uryp 1o
pPa3IUYHBIM IIPU3HAKaM, BBIIOJHATh HEOOXOJIMMBIE JONOJHUTENIbHbIE

IMOCTPOCHUA

11

YMeHue OmnepupoBaTh TOHSATHSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napajieNbHBIA ePeHoC, CUMMETPHs Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3zoBaHue Moa00usi, MOM00HBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHbBIE (DUTYPHI, B TOM YHCJIE B IPUPOAE,
UCKYCCTBE, apXUTEKType; HCIIOJIB30BaTh T'€OMETPUYECKHE OTHOIICHHUS
OpU PEUICHUU 3a/la4y; HAXOJUTh T€OMETPUYCCKHE BEIWYHMHBI (JJIUHA,
yroj, IUIOmaAb, OOBEM) MPH PpEHIeHWH 3aJad W3 JPYTHX y4eOHBIX
NPEMETOB U U3 PEATbHON KU3HH, YMCHUE BBIYHCISITh TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YroJ, IUIoUajab, OOBEM, IUIOMIAAb IOBEPXHOCTH),
UCTIONB3Ysl W3y4eHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONIAIb
MOBEPXHOCTU MHUPAMM[bI, PU3MBI, KOHYCA, LWIMHAPA, IUIOMAaAb chepsl;
00bEM Ky0a, MPSIMOYTOJILHOTO TapasuieNienuIe/ia, TUPAMHIbI, MTPU3MBL,
IWUTMHIPA, KOHYyCa, Iapa; YMEHHWE HaXOMUTh OTHOIICHHE OOBEMOB

noA00HBIX uryp

12

YMeHue onepupoBaTh NOHITHAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOpP, KOOPJIMHATHl TOUKH, KOOPAWMHATHl BEKTOpa, CyMMa BEKTODPOB,
MPOU3BEIEHHE BEKTOpa Ha YHCJIO, PA3JIOKEHHE BEKTOpa Mo 0Oaswucy,
CKaJISIpHOE TPOU3BEJICHUE, BEKTOPHOE TIPOMU3BEICHHUE, YTOJI MEXKIY
BEKTOPAMH; YMEHHUE UCIOIb30BaTh BEKTOPHBINH U KOOPAMHATHBIN METO[
JUISL pEHICHUs TEeOMETPUUECKUX 3ajad W 3aJady JPYruxX ydeOHBIX

mpeaAMETOB

13

YMeHue BbIOMpATh TOAXOMAIIANA METOM JJIA PEIICHHs 3a/Jauu;
MOHUMAHUE 3HAYUMOCTH MAaTeMaTUKU B U3YYECHUU MPUPOJHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHUH; YMEHHE Ppaclo3HaBaTh

MNPOABJICHUEC 3dKOHOB MATCMATHKHM B MCKYCCTBC, YMCHHC IIPUBOIMTDL




IpUMEPBl  MAaTEMAaTUYECKUX OTKPBITUA POCCHHWCKOM W MHUPOBOU

MaTeMaTH4eCKOM HAayKH




IHNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon

1 Yucna u BBIYMCICHUS

1.1 Hatypanbnsle u nensie uncina. [Ipu3Hakyu 1eNMMOCTH LIETIBIX YHACEN

1o Pammonanbhele  yuciaa. OOBIKHOBEHHbIE U JAECATHUYHBIE JpoOM, TNPOLIEHTHI,
' OeCKOHEeUHBIE TIEPUONUECKUE IPOOH

13 ApudmeTrueckuil KOpeHb HaTypalbHOM cTeneHu. JlefcTBus ¢ apupMeTH4eCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETEHU

14 Crenens ¢ nensiM nokasareneM. CTENeHb ¢ paliOHaIbHBIM MTOKa3areneM. CBolicTBa
' CTETIEHU

s CuHyCc, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YMCIIOBOIO apryMeHTa

1.6 Jlorapudm umcna. JlecATHUHbIE U HATypaJIbHbIE JTOTapH(pMbI

JlelicTBuTenbHble  4Yncina. ApupMeTHYecKue Onepanuu ¢ JeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOamKkEHHbIe BEIYUCIICHUS, TIPAaBUIIa OKPYTJICHUS, TIPUKUIKA U OI[CHKA
pe3ybTaTa BEIYMCICHUN

1.8 [IpeobpaszoBanHue BhIpaKeHU

1.9 KomriekcHele yncna
2 VYpaBHEeHMs U HEpaBEHCTBA

2.1 Lenble u 1poOHO-palIMOHANIbHBIE YPaBHEHUS

2.2 HppanmonaibHble ypaBHEHUS

23 Tpuronomerpruyeckue ypaBHEHUS

24 [Toka3zaTenbHble U JOrapuPpMUUECKHE YPAaBHEHHS

2.5 Lenblie n 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHaibHble HEPAaBEHCTBA

2.7 [Toka3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuuecKe HEPaBEeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPAMU




2.11 Marpuna cucTeMsl JIMHEWHBIX YpaBHEHUH. ONpeaenTens MaTpULbI
3 OyHKIMU U TpaduKu
11 Oynkusa, cnocoOwl 3amanust GyHkiuu. ['paduk dysHkmuu. B3zanmao oOpaTHBIE
. ¢ynkuuu. YétHele U Heu€THBIe QyHKIMU. [leproanueckue GpyHKINHN
OOnactp ompeneneHuss U MHOXKECTBO 3HaueHMd ¢yHkiuuu. Hymu  Qyskuum.
19 [IpoMexyTku  3HAKOMOCTOAHCTBA. IIpoMEXyTKH  MOHOTOHHOCTH  (DYHKIUH.
' MaxkcumymMbl ¥ MHHUMYMbI ¢GyHKuud. HauOoinbllnee M HauMeHbIlee 3HAaYECHUE
(GYHKINU HAa TPOMEKYTKE
13 CrenenHasi (yHKOMS C HaTypaJbHBIM M IIeTBIM TIOKa3areneM. EE& cBoiicTBa
' rpaduk. CBoicTBa U TpadUK KOPHS 7-0i CTETICHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 IToka3zarenbHas u norapudmudeckas GyHKIHUH, X CBOMCTBA U TpaduKu
16 Toukn paspeiBa. AcuMOToThl rpadukoB QyHkuumil. CpoiicTBa  (QyHKUUH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS TIOCIIE0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuyeckas nporpeccur. PopMyiia CI0KHBIX POLIEHTOB
4 Hauana matemaTndeckoro aHaiamsa
4.1 [IpousBoanas ¢pyukiuu. [IpousBoiHbIe 371€MEHTAPHBIX (PYHKIIMMA
[Ipumenenne nNPOM3BOAHON K HCCIENOBAHUIO (GYHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauboJbIIero ¥ HAaUMEHBIIEro 3HaueHUs (QyHKIMM Ha
OTpE3Ke
43 [TepBoobpasnas. UnTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoXecTBO, onepauu HajJ MHOKecTBaMH. [uarpammer Dittepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena u MOBEpXHOCTH BpaIlleHUS

7.5

Koopaunatsl 1 BEKTOpBI
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