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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomeTpusi» 6a30BOro ypoBHS AJs
oOyuarormmxcs 10 —11 xmaccoB pa3pabotana Ha ocHoBe DenepanbHOTO
roCyJIapCTBEHHOI0 00pa30BaTENIbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBAHMM, TPEIBABIAEMBIX K
MaTEeMaTUYEeCKOMYy OOpa30BaHUIO, W TPAAWIHMA POCCHUCKOTO O0Opa3oBaHUS.
Peanuzanus nporpaMmbl 00eCIEUUBAET OBJIAJICHUE KIIIOUEBBIMU KOMIIETEHLUSMU,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO W TO3HABATEIBLHOTO Pa3BUTHS
JMYHOCTH 00YYarOIINXCSl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpHM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHHsi OOYCJOBJIEHA NPAKTHYECKON 3HAYMMOCTHIO METANpeIMETHBIX |
IPEeIMETHBIX PE3yJIbTAaTOB OOYYEHHS T'€OMETPUM B HAMNPABICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMupoBaHusi (yHKIUOHATHHOM MaTeMaTUYeCKOn
IPaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AUCHMIUIMH. Pa3zButre y oOydaroumxcs
NPaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKACHUU T€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOr0 M HAEAJIBHOI0, XapaKTepe OTPaKECHHUs
MAaTEMaTU4YEeCKOW HAyKOW SBIEHUM U TNPOLECCOB pPEAIbHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIU MAaTEMAaTUYECKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PECHHS
yYaluxcs, a TakKe KayeCTB MBIIUICHUS, HEOOXOMUMBIX MJii aJanTalud B
COBPEMEHHOM OO0IIIeCTBE.

['eomeTrpust sBisieTCsl OAHUM U3 OA30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOirero oOpa3oBaHusl, Tak Kak OOECIEYMBAET BO3MOXHOCTh HU3YUEHHUSI Kak
JTUCIUIUTMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTApHOI.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE MPU H3YYEHHH OOyYarolIUMHUCA
MOHATUHUHBIX OCHOB T€OMETPUH U MOCTPOCHUHU LIETIOUYKH JIOTHUECKUX YTBEPKACHUIMI
B XO/I€ pEIIEHUS TCOMETPUYECKHX 3aJad, YMEHHE BBIIBHUTaTh M OMPOBEPraTh
TUIIOTE3bl HEMOCPECTBEHHO HCIOJB3YIOTCS MPU PEIICHUU 3a7ady €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeATeIbHOCTH uenoBeka. OpHeHTalusi YejloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COLMaIbHOro ObITHSA, (opma
OTPaKEHHUSI OKPYXAIOIIEr0o MHpa, YCJIOBUE YCIEUIHOIO IMO3HAHUS M aKTHUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABl Y4E€OHOM M TPYJIOBOH NE€ATEIBbHOCTH,



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 IIJIAHE

Ha n3yuenne reomerpun orBoaures 2 yaca B Hexemro B 10 kiracce n 1 yac B
Hezeno B 11 kimacce, Bcero 3a f1Ba roja ooy4yenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOLINECS,
napajulelIbHble W CKpenuBaronuecs npsamble. [lapamnenpsHOCTs NpsAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: IIAPAIUICIIbHBIE IPsAMbIE B  MPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTDh MPSAMON U IUIOCKOCTU. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbBIMH B THPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN: [apajljIeIbHbIC IIJIOCKOCTH; CBOMCTBa
napajyiebHbIX IUIockocTel. [lpocrteifmue mnpocTpaHCTBeHHBbIE (UTYpBl Ha
MJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenumnes]; TOCTpPOCHUE CEUCHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIAPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE IMAPAIIENbHBIE W NEPHNEHIMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M IIOCKOCTH, TEOpeMa O IPsIMOH
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT M[psAMOM [0  IJIOCKOCTH,  HIpOeKUus  (QUrypbl Ha  IJIOCKOCTb.
IlepnieHAUKYJISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
II0CKOoCcTeN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHu

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOrOrpaHHuka. Ilpusma: n-yronbHas
pU3Ma; TpaHd U OCHOBAHUS MPHU3MBIL; MPsAMasi U HAKJIIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienunes; u ero cpoucrsa. [lupamupa: n-yroigpHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAS M MOJTHAS MOBEPXHOCTh MUPaMUIbL; MPABUIIbHAS U
yceuéHHas nHupaMuga. OJEMEHTBl Npu3Mbl W nupaMunabl. lIpaBunbHble
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; NPAaBWIbHASA IIpU3Ma U
[paBWIbHAS IHUpPAMUJA; [pPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U IPABUIbHBIN
terpasap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
noaekadIp u ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CumMeTprs B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTH.  JJEMEHTBl CHUMMETPHMM B NHpPaMHJAX, HapaJUiesIenuIenax,
IIPAaBUJIbHBIX MHOTOI'PaHHUKAX.



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 KUIACC

Tesia Bpalenus

[umuaapryeckast TIOBEPXHOCTb, oOpazyrorniue IUAJTUHIPUIECKON
MOBEPXHOCTH, OCh IIMIMHIPUYIECKON TMOBEpXHOCTU. [lwimHIp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3zyoIas W OCh;, IUIOMAJb OOKOBOM U IIOJTHOM
MOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW nmoBepxHOCTH. KOHyC: oCHOBaHME U BeplliMHA, 00Opa3yrolias
U OCh; IUIOMAZh OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylollue U BbICOTa; OCHOBaHUSI U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb IMOBEPXHOCTU CheEpBhl.
B3aumHuoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IAIb CEepHI.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka LUIUHIpPA U KOHYCA.

KoMOuHanun Tem BpalmieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NpsIMOYTOJIbHOTO MapajuieNienunena v ciueactsus u3 He€. OOBEM MWIMHIpA,
KoHyca. O0BEM 11apa u miomab cepsol.

[logo6ueie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuenuss mwiuHApa (MapajulelbHO M MEPIEeHIUKYJISPHO OCH), CEUYEHUs
KOHyca (mapajulebHOE OCHOBAHUIO U MPOXOSIIEE uYepe3 BEPIIUHY), CEUCHUS
niapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTH U B mpocTpancTBe. CoKEeHNE U BBIYUTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4nciio. Pa3noxkeHne BeKTopa mo TpéM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3amay, CBS3aHHBIX C
NpPUMEHEHUEM TMpaBWJI JAEUCTBUI ¢ BekTopamu. lIpsmoyroibHas 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 PE3YJIBTATBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yITC:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA O0YYAIOIIEeTOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WIE€HAa POCCUHCKOr0 OOIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
MpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W TMp.), YMEHHEM
B3aUMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUSIMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW HICHTUYHOCTH, YBOKCHHS K
MPOLLIOMY M HACTOSILIEMY POCCUMCKOW MAaTEMATHUKH, IECHHOCTHBIM OTHOLIEHUEM K
JIOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIbI,
K HCIIONB30BAHUIO JTHUX JIOCTHKEHUN B JAPYTHX HAyKaxX, TEXHOJOTHsX, cdhepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOSHUE YCTOWYUBOTO OYIyIIIETo.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIKOYAsl 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, peIIEHNH, pacCcyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BoCNIUTAHHUE:

c(hOpMUPOBAHHOCTbIO YMEHHUSI MPUMEHATh MAaTEMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBOro U 6e3omacHoro odpasa K1W3HH, OTBETCTBEHHOI'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (3710pOBOE MHUTaHME, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATUU U

OTHbIXa, peryJisipHas dusnueckas aAKTUBHOCTb); (bu3nuecKoro
COBEPILIEHCTBOBAHHU, npu 3AHATHIX CHIOPTHUBHO-03J0OPOBUTEIBHOM
JEeATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LIEHHOCTH TPYJOIIO0US; UHTEPECOM K
paznuyHbiM  chepam  TpoPecCHOHANBLHON  NEATEILHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TMPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccun W peaau30BbIBaTh COOCTBEHHBIE 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.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHHUS MPOTpaMMbl YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeuUsMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  no3znasamenwvmvie  Oeticmsus, — odecnedusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (0ceoeHue
Memo008  NO3HAHUSL  OKpYXCaAlowe2o0  Mupda,  NpuMeHeHue  JO0SUYECKUX,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTpENeCHNs]  TOHATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MpPHU3HAK
KJaccu(UKaIuy, OCHOBAaHUSA T OOOOIICHWS] W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpeoOpa3OBbIBATH  CYXKACHUS:
YTBEPAWTEIbHBIE W OTpPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHEIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



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 PE3YJIBTATBI
10 KITACC

OmneprpoBaTh MOHATHIMHE: TOYKa, MPSMasi, INTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM M CIICJICTBHS M3 HHX IPU PCIICHHH
T€OMETPUICCKUX 3a]1a4.

OneprpoBaTh MOHATUAMU: MAPAIIICILHOCTD M MEPIECHANKYIAPHOCTD MPSIMBIX
Y TUIOCKOCTEM.

KnaccudunupoBaTth B3aMHOE pPAacCIOI0KEHHE IPAMBIX M INIOCKOCTCH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYI'paHHBIA YyroJl, TpaHH JBYI'PAHHOrO YrJa,
peOpo IBYTrpaHHOTO yIJia; JIMHEWHBIH YTroj JBYIPAHHOTO YIJIa; TpalyCHas Mepa
JBYT'PAHHOTI'O yTJa.

OnepupoBaTh TOHATHUSAMU: MHOTOI'PAHHHMK, BBIMYKIBIA WM HEBBITYKJIbIA
MHOT'OTPaHHHMK, 3JICMEHTHI MHOT'OTPaHHHKA, TPABUIIbHBIN MHOTOIPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (ITUpaMHIa; IPU3MA,
MPSIMOYTOJIbHBIN TapajiieIeIuIIe I, KyO).

KnaccudunmpoBate ~ MHOTOTpaHHUKHM,  BbIOMpas  OCHOBAaHHS  JUIS
KJIacCU(pUKAIMU  (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOIPAaHHUKH; IPABHIIbHBIC
MHOTOTPaHHHKH; MPSMbIC U HAKJIOHHBIC PU3MBI, TapaJlICIICITUTICIBI ).

OnepupoBaTh MOHATUSMHU: CEKYIas IJIOCKOCTh, CEYCHUE MHOTOI'PAHHUKOB.

OOBSICHATH IPUHIIMIIBI TOCTPOCHUS CEUCHUH, HCITOIB3YS METOJI CIIEOB.

CTpouTh CEYCHHS MHOTOTPAaHHHMKOB METOJIOM  CJICJIOB,  BBIIOJHSATH
(BBIHOCHBIE) TUIOCKUE YEPTEIKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHUJ
CBepXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXO0XACHUE TEOMETPUICCKUX BEJIMYUH MO 00pa3iaM WiIH
aJITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJUTHYECKHE METOJbI IPH PEHICHUH
CTaHJIAPTHBIX MAaTEMATHUYCCKHUX 33]1a4 HAa BBIYMCICHUEC PACCTOSHHA MEXIY JABYMSI
TOYKaAMH, OT TOYKH JO TPSIMOHM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIUMUCS MTPSIMBIMHU.

Permath 3a1aun Ha HaXOXKJACHHE ME€OMETPUUYCCKUX BEJIMYHMH 110 00pasiaM HiIu
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJTUTHYECKHE METOJbI IPH PEHICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYKMCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOIIUMHUCS ~TPSIMBIMHA, MEXKIYy TNPSIMOW M IUIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, JIByTPaHHBIX YTJIOB.



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 KVIACC

OnepupoBaTh MNOHATUSIMH: LWIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
HWIMHAPUYECKOM  TOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
o0pa3yrolre KOHMYEeCKON TOBEPXHOCTH, KOHYC; chepruyecKkasi HOBEPXHOCTb.

Pacnio3HaBaTh Tena BpaieHus (LWIMHIP, KOHYC, chepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummposaTs B3auMHOE pacnojoKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOs,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Berunciate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEM TeN  BpallleHHS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (popMy:I.

OnepupoBaTh NOHATUAMM: MHOTOTPaHHMK, BIHMCAaHHBIM B cdepy U
ONMHMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpAaIlCHUS.

BbraucnsTe COOTHOLIEHHS] MEXIY IJIOLIAASIMH MOBEPXHOCTEN M 0ObEMaMu
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 KJIACC
KosmmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kontpoabnbie | IlpakTudyeckue
n/n MporpamMmMbI Bceero oOpa3oBaTe/ibHbIEC
padoTbl padoTbI
pecypchl
bubmuoreka [JOK
! Brezetinie B cTepeoMeTpHIo 10 https://m.edsoo.ru/1¢209e37
) [IpsimMBbIE U TUIOCKOCTH B POCTPAHCTBE. 12 1 bubnunorexa [JOK
[TapamienbHOCTB IPSIMBIX U IUIOCKOCTEH https://m.edsoo.ru/1¢209¢37
3 [lepnieHAMKYISAPHOCTD NPSMBIX U 12 bubmuoteka [JOK
IIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 VYTIiabl MEXAY NPSAMBIMU U ITIOCKOCTIMU 10 1 hitps-//m.cdsoo.ru/1c209¢37
bu6mmorexa [JOK
> Mrororpanitii 1 ! https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
6 OObEMEI MHOTOIPaHHHKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHUs, PACCTOSHUS U YIJIbI 4 1 bubmoreia HOK
p ' ds Y https://m.eds00.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'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

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HauMeHoBaHUe pa3aesoB H TEM nudpoBbIe
Ne n/m P Kontpoabusl | IlpakTHueckue (upp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI
pecypchl
but6mmoreka [JOK
Tena spamerus 12 https://m.edsoo.ru/1¢209e37
. bubmmoreka [JOK
2 Obnembi Ten > I https://m.edsoo.ru/1¢209e37
3 BekTopEl ¥ KOOPIUHATEL B IPOCTPAHCTBE 10 1 buGnnorexa LIOK
P pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHwue, 0600IIeHNE, 7 1 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
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

IHOYPOYHOE IIJTAHUPOBAHHUE

10 KUIIACC
KoimyecTBo yacos DJIEeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontpoasnbie | IlpakTudecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI e padoThI
pecypcsbl
OCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuna
1 M300paKeHHs Ha PUCYHKAX: 1 Bubmmorexa [IOK
p pHcy o https://m.edsoo.ru/aecc77cd
M300paKeHHsI TIIOCKOCTEH,
napauIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTPEe3Ka
[TonsiTHA: epecekaronIuecs
2 IJIOCKOCTH, MEPECEKArOIINeCs Ipsimas 1 Bubmmorexa [JOK
» 11ep p https://m.edsoo.ru/2d8a9¢99
U TJIOCKOCTh
[lonsTHA: epecekaronecs
3 IJIOCKOCTH, MEPECEKAOIINECS TpsiMast 1 Bubmmorexa [JOK
> TP P https://m.edsoo.ru/db685¢73
U TUJIOCKOCTh
3HaKOMCTBO C MHOTOI'paHHHUKaMHU,

4 n300pakeHre MHOTOIPaHHUKOB Ha | bu6mmoreka [JOK
PUCYHKAX, HA IPOEKIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanpHbie cBenneHus o kyoe u

5 OUpaMuae, X Pa3BEPTKU U MOJICIIN 1 bubmmorexa IIOK

P > X Paspep ' https://m.edso0.ru/b30dff38
CedeHnst MHOTOTPAaHHUKOB
6 HauanbHble cBenieHus o kyoe u 1 bubnuoreka LIOK



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

NUpaMUJE, UX Pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

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

TToustie 00 akCMOMAaTHYECKOM

7 IMOCTPOEHUH CTEPEOMETPHUH: aKCUOMBI bubmorexa HOK
p p pHi: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
TTonsiTne 06 aKkCMOMaTHYECKOM
8 0OCTpOEC cTepeoMe aKcHo bubmorexa HOK
IIOCTPOEHUHU CT METPHH: HOMBI
p p p https://m.edsoo.ru/239c¢8cb4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
ITousarue 06 akCHOMaTHIECKOM
9 OCTpoEC cTepeoMe aKCHO bubmorexa HOK
IIOCTPOEHUHU CT METPHH: HOMBI
p p p https://m.edsoo.ru/65¢6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
IMousTre 00 aKCHOMAaTHYECKOM
10 IIOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI bubmorexa HOK
p p P https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anmHoe pacnosioskeHue npsiMbIX B
1 IIPOCTPAHCTBE: NEPECEKAIOIIHECH, bubnuorexa [JOK
rapajuielibHbIE U CKPEIMBaAIOLINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapannenbHOCTh NPAMBIX U
MJIOCKOCTE B IPOCTPAHCTBE:
12 napajieiibHbIe IPSIMBIE B bubmmorexa TIOK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapalIeIbHOCTh TPEX
MIPSIMBIX
[TapamienpHOCTB NPAMBIX U
13 MJIOCKOCTEH B MPOCTPAHCTRBE: bu6mmoreka [JOK
[TapannenbHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 YTIIBI ¢ COHANIPaBICHHBIMU bubnunorexa [IOK



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/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

CTOPOHAMU https://m.edso0o.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bu6mmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mMexay npsmMbeIMu B bu6muoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapauieapHOCTB IIOCKOCTEH: bu6nuoreka IIOK
HapauIeIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napauieNIbHBIX MJIOCKOCTEH bubmorexa [OK
p https://m.edsoo.ru/e504d656
IIpocreriye MpoCcTpaHCTBEHHBIE
19 (urypsl Ha IJIOCKOCTH: TETPAd, bubmmorexa LIOK
yp ' Pasp, https://m.edsoo.ru/4a28dc02
KyO, apasienenumnes
bu6mmoreka [JOK
20 I1 i
OCTPOCHHE CCHEHHIH https://m.edsoo.ru/1d434d0f
bubmuoreka [JOK
21 II i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "IIpsiMble U IJIOCKOCTH B bubnuoreka LIOK
npoctpaHcTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
HPSIMBIX U IJIOCKOCTEN"
IleprieHAMKYIAPHOCTD NPAMOU U
23 nngcxocin'};[e Ii'IeH UK IJ)I;I HbIE Bubmmorexa [IOK
+ HEPHCHHIY TP https://m.edsoo.ru/b19f6a5d
NpsiMbI€ B IPOCTPAHCTBE
24 [Ipsambie mapaiienbHbIE U bubnuorexa [JOK
MEPIEHIUKYJIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0acl1c95
’5 [Tpsimble mapasienbHbIe U bubnuoreka LIOK
MIEPIEHIUKYIIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak neprneHIuKyISIPHOCTH bubnunoreka LIOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/9a0a9e56
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
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f

MPSIMOU U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepnesaAuKyISIPHOCTH

bu6moreka [JOK

27
MPSIMOW U TIOCKOCTH https://m.edso00.1u/79165d15
73 Teopema o npsmon bubnuoreka LIOK
MIEPIICHIUKYJISIPHOM TUIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema o npsmon bu6nuoreka IIOK
NEPIEHAUKYIJISIPHON IIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuoteka [JOK
MEPIECHIUKYJISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKJIOHHBIE:
31 anCTOSIHI/IeyOT IT)quI/I O TIOCKOCTH bubmmorexa OK
P il ’ https://m.edsoo.ru/33¢c477d3
pacCcTostHUE OT MPSAMOU 10 IIIOCKOCTH
[leprienquKymsip U HAKJIOHHBIE:
32 aCIZ:TOﬂHI/IeyOT I;OHKI/I 0 TIOCKOCTH bubmmorexa OK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSIMOM J0 INIOCKOCTH
[leprienquKymsip U HAKJIOHHBIE:
33 a(f)CTOSIHI/IeyOT IT)quI/I 0 IJIOCKOCTH bubmmorexa I[JOK
p fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT MPSIMOM A0 IUNIOCKOCTH
[lepnieHquKysip U HAKJIOHHBIE:
34 a(iTOSIHI/IeyOT IT)quI/I 0 TUIOCKOCTH bubmorexa [TOK
p EI ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSMOM A0 MIIOCKOCTH
15 VYIubl B IPOCTPAHCTBE: YIOJI MEXAY bu6muoreka [JOK
MIPSIMOU U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJI, TUHEHHBIN yToJ bu6mmoreka [{JOK
JIBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yros, TUHEHHBIN yro bubnuoreka LIOK

JBYTPaHHOIO yria

https://m.edsoo.ru/c7¢777ed



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/7d18834b

[leprieHAMKYASAPHOCTD IIIOCKOCTEI:

bu6mmoreka [IOK

38
fpr3HaK H?pHeHHHKyHHpHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
IlepneHIUKYIIIPHOCTE IIJIOCKOCTEN:
39 I I/II)SHaK neyneg UKYJISIPHOCTHU IBYX Bubmorexa IIOK
P vp AHIKYIBP By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepnenIUKYIAPHOCTE MIIOCKOCTEN:
40 3| I/I:?,HaK neynefl UKYJISIPHOCTHU JIBYX Eubmiorexa IIOK
P Up JIHIYIBP By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEX MEPHEHIUKYIIPAX bubmmorexa LIOK
p p P Ay IIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHEHIUKYIIAPAX bubmmorexa 0K
p p P Ay IIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX EpHEHIUKYIIAPax bubmmorexa LOK
p p P AKYTIAD https://m.eds00.ru/91246736
KoHTponbHas paborta 1o Temam
44 "[leprieHIUKYISAPHOCTD MPSMBIX U bu6nmmoreka [{JOK
miockocte" u " YTl MeXIy https://m.edso0.ru/5b971ef3
NPSMBIMH U TJIOCKOCTAMU"
[TonsiTHE MHOTOTPAHHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTpaHHUKA,
45 BBITYKJIbIE U HEBBLITYKJIILIE Bubmorexa IIOK
y YK https://m.eds0o.ru/2d24¢873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHas mpu3mMa; rpaHu 1
46 OCHOBaHUS IPU3MBI; TIpsiMasi U bu6mmoreka [{JOK

HaKJIOHHas MPU3MbL; O0KOBas U
IIOJIHAsI IOBEPXHOCTh MPU3MBI

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/ed9e2a8e

[Tapannenenunen, NpsMOyTroJIbHBII

bubmuoreka [JOK

47 napa’sulesienuIe]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHas nupamuia,
IpaHU ¥ OCHOBaHHUE NMHUPaMUJIbI;
48 OO0KOBas U NOJIHAS IOBEPXHOCTh bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0a5
MUpPaMUJIbL; IPaBUIIbHAS U yCeUEHHAs
nupaMua
[IpaBusbHBIE MHOTOIPAHHUKHU:
MOHSATHE PABUIBHOTO

49 MHOTOTpaHHMKA; paBUjIbHAs PU3Ma bubnuorexa LIOK
Y [IpaBWIbHAas MUPAMUA; IpaBUIbHAs https://m.edsoo.ru/074c8865
TpeyrojbHasi mupamMuaa u
MPAaBWIBHBIN TeTpasap; KyO
[IpencraBneHue o NpaBUIBHBIX

50 MHOTOTpaHHHMKaX: OKTa’ap, Bubmmorexa LIOK

https://m.edsoo.ru/a0fddSbf
JOJEKa3Ip U UKOCAIP.
CumMeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,

51 IPSIMOH, TNIOCKOCTH. DJIEMEHTHI bubnuoreka LIOK
CUMMETPUU B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napasuieJenune1ax, NpaBUIbHbBIX
MHOTOTpaHHHUKaX
Brruncnenue 3nemMeHTOB

52 MHOTOTPaHHMKOB: péOpa, IUaroHaiu, Bubmmorexa LOK

https://m.edsoo.ru/6¢cdbecef
YTIIbI
[Tnomans 60KOBOM MOBEPXHOCTH U
53 [IOJIHOM NTOBEPXHOCTH IIPSIMOU bubnuoreka LIOK

HPU3MBI, IUTOIIA/Ib OCHOBAHHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH

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



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/8a7be683
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MPSAMON MPU3MBbI

[Inomanp 60K0BOM NOBEPXHOCTH U

IIOBEPXHOCTHU IIPABUIIBHOU

bu6moreka [JOK

>4 HHpaMHjIH’ feopema o HHOHI,_aHH . https://m.edso0o.1ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
TTUPAMH/TBI
55 KonTponbHast padbota no teme bubnuorexa LIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95£5c04
N bubmuoreka [JOK
36 Torsre 06 0breme https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
37 OOBEM mHpamHE! https://m.edsoo.ru/235171b3
N bubnuorexa [JOK
o8 OOBEM Mipaitb https://m.edsoo.ru/f47dfefd
n bubnuorexa [JOK
59 OOBEM mHpamHE! https://m.eds00.1u/79¢10312
N bu6mmoreka [JOK
60 OOBEM mpamH LI https://m.edsoo.ru/2faadc3f
" bubnuoreka [JOK
61 OOnEM npH3Me! https://m.eds00.ru/79853608
. bubmuoreka [JOK
62 OOBEM mpu3MEI https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OOBEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KonTponbhast padota no teme bubnuoreka LIOK
"O0BbEMBI MHOTOIPAaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpeHnue, 06001eHNE bu6mmoreka [{JOK

CUCTEMAaTHU3alusd 3HAHUN.

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



https://m.edsoo.ru/482d3f51
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https://m.edsoo.ru/235171b3
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ITocTtpoenue ceuenuii B
MHOTOTpaHHHUKE

[ToBTOpEeHnue, 06061IeHNE
CHUCTEMaTU3als 3HAaHUMN.
Beruucnenue paccTosHUN: MEXKIY

bu6moreka [JOK

66 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOMH, 1 https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TTIOCKOCTH, MEXTY
CKPELIMBAOIIMMUCS IPSIMBIMHU
bubnuoreka [JOK
67 HtoroBas KOHTpoJibHAs paboTa 1 hitps://m.edsoo.rw/b9146bc0
[ToBTOpenme, 0600IIEHNE
cHUCTeMaTU3alus 3HaHH.
Beruucnenue yrioB: MExIy
68 CKPEIIMBAIOIIUMHUCS TPSIMBIMH, 1 bubmorexa TIOK

MEXy TPSMOIl U MIIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXKIY
TUIOCKOCTSIMHU

https://m.edso0.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/56765e8b

11 KIIACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Kontpoasnbie | IlpakTudecku
n/n Bcero u3ydyeHus | oOpa3oBaTejibHbIE
padoThbI e padoThbI
pecypchl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; TUIOIIA/lb TOBEPXHOCTH 1 bubmorexa [TOK
A p; tan P https://m.eds00.1u/0341bc2b
cdepbl
Bsaumuoe pacrnonoxxenue chepsl 1

bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJIbHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momaas chepbl

3 N3o0pakenue cdepsl, mapa Ha | bu6mmoreka [{JOK
wiockocTH. CeueHus mapa https://m.edsoo.ru/be15f7{2
Hunuuaapudeckast MOBEPXHOCTb,

4 00pa3yromue MUINHIPHIECKOM 1 bu6mmoreka [{JOK
MMOBEPXHOCTHU, OCh LWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8cl
MOBEPXHOCTHU
Hunuaap: ocHOBaHUS 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yromIas u OCh; | bu6mmoreka [JOK
TI0IIA b OOKOBOMW U MOJIHON https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N300pakenne nunuHapa Ha
m1ockocTy. Pa3BépTka nrimHapa.

6 CeueHus IUITUH pa (HHOCKOCTII:IO 1 Bubmmorexa I[JOK

t . P ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON Win
NEPHEHANKYISIPHON OCH LIHUJIUH]IPA)
7 Konunueckast moBepXHOCTb, 1 bubmuoteka [JOK



https://m.edsoo.ru/188f6216
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00pa3yroIme KOHMIeCKOU
MOBEPXHOCTH, OCh M BepLIMHA
KOHUYECKON MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KoHyc: ocHOBaHME U BEpPIINHA,

8 oOpa3yro1as 1 ocb; IJI0LAab bubmmorexa [JOK
pasy . III L Ha https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON MOBEPXHOCTH
YceuéHnplii KoHyc: 00pasyromnye u
9 BBICOTA; OCHOBaIiII/ISI u gonBa;I bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTH
N3o06pakenne KoHyca Ha
mockocTy. Pa3Béprka KoHyca.
CeueHnus koHyca (IUIOCKOCTHIO, bubnuorexa [JOK

10 .

MApAJUIEIIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, IPOXOAIIEH Yepe3
BEpILUHY)

1 KoMOunanwst Ten BpamieHus u bu6muoreka [JOK
MHOI'OT'PaHHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpasHHuK, ONMCaHHbINA OKOJIO

12 cdepsl; chepa, BIUcaHHAsS B bu6muoreka IIOK
MHOTOTPaHHHUK UJIU B TEJIO https://m.edsoo.ru/0b136158
BpallleHus

13 [Tonsitue 06 06bEMe. OCHOBHBIE bubnuoreka [JOK
CBOIcTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

" bubnuorexa [JOK
14 06
PEM QIIHRAPA, ROHYCd https://m.edsoo.ru/5513d87b
N bu6mmoreka [JOK

15 §

O0bEM Wwapa 1 momans, chephl https://m.edsoo.ru/d189bde2

16 ITomoOHBIE TEIa B IPOCTPAHCTBE. Bbubauroreka IIOK



https://m.edsoo.ru/d189bde2
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/5513d87b
https://m.edsoo.ru/c94ba09b

CoOTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEN, 00BEMaMHU
IMOJOOHBIX TEN

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

17 KonTponbHas paboTa no remam bubnuoreka LIOK
"Tena Bpamenus" u "O0bvemsl Ten" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha miockocTy U B bubnuoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CinokeHue ¥ BhIYMTAHHUE BEKTOPOB bubmmorexa I[JOK
p https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa LIOK
P https://m.edsoo.ru/dee379¢eb
Pa3znosxxenne BekTopa 1o TpéM
21 HEKOMILJIAaHAPHBIM BEKTOPaM bubmmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno mapasuienenumena
Pemenune 3ama4, CBI3aHHBIX C
22 MIPUMEHEHUEM MPABUII AEUCTBUH C bubmmorexa I[JOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopannatHo-BEKTOpPHBII METO
23 I I/IpIG[:I_LIeHI/II/I FGOMef WYECKUX ) Bubmmorexa I[IOK
PP p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyronbHas cuctema
24 KOOPJIMHAT B MMPOCTPAHCTBE. bu6muoreka IIOK
Koopaunats! BexTopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpAUHATaX
)5 VYroa Mexay BEKTOpaMHu. bubnuoreka [JOK
CxansapHoe Npou3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brruucnenue yrioB Mexmy bu6moreka [JOK

MMPAMBIMU U ITJIIOCKOCTAMU

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/23f4f089
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/810cf1eb

KonTtponbHas pabora 1o Teme

27 "BekTopsl 1 KOOpANHATHI B 1 bubmmorexa [TOK
P " PA https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHUE 1

)3 crucrtemaTu3anus 3HaHui. OCHOBHBIC | bubmuoreka [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPHH
[ToBTOpenue, 06o0IIEHNE U

29 cucrtemaTu3aius 3HaHui. OCHOBHBIC | bubmuoreka [JOK
¢Gurypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPHH
[ToBTOpeHnue, 0600MIIEeHNE 1

30 cHUCTeMaTH3aIlvs 3HaHUM. 3a/1aun | bubmuoreka [JOK
IIJIJAHUMETPUU U METObI UX https://m.edsoo.ru/7491efe0
penIeHus
[ToBTOpeHnue, 060061IeHNE 1

31 cHUcTeMaTH3alvs 3HaHWM. 3a1aun | bubmuoreka [JOK
IIJITAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpeHue, 006001IeHNE U

1 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bu6mmoreka [IOK
¢Gurypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

bu6mmoreka [JOK
33 n 0 1
TOTOBA KOHTPOIRHAA pabota https://m.edsoo.ru/ec24dfc2

14 [ToBTOpenue, 06o0ICHNE U I bubnuoreka LIOK

cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O0 34



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/77c22fc5
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/1780ba5d

ITPOTPAMME




IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kon

npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMBbI CPeHET0 00IEro 00pa3oBaHUsl

7 I'eomerpus
7.1 OrniepupoBaTh MOHATHSIMU: TOUYKA, MPSAMasi, MITIOCKOCTh
75 [IpuMeHsATh aKCHOMBI CTEPEOMETPHUH U CIICJICTBUSI U3 HUX TPH PEIICHUU
' reOMEeTPHUECKUX 3a7a4
73 OnepupoBaTb NOHATHSAMU: MAPAJUIETBHOCTh W NEPHEHIUKYISIPHOCTH
' IPSIMBIX U IJIOCKOCTEN
74 KrnaccugumnupoBars B3auMHOE PacIiOIOKEHHE NPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: IBYTPAHHBIA yIOJl, TPAHU JBYI'PAHHOIO YIJIA,
7.5 pebpo BYTpaHHOTO yIiia, IMHEWHBIA YroJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIBIN
' MHOTOI'PAHHHK, 3JIEMEHTbl MHOTOI'PAaHHUKA, PABWIbHBIA MHOTOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMHMpaMujia, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapaienenumne, Kyo)
KnaccuduimpoBaTh  MHOTOTPaHHUKH, BBIOMpass  OCHOBaHUS IS
- KIacCU(pUKauu  (BBINYKJIBIE W HEBBITYKIbIE  MHOTOTPAaHHUKH,
' NpaBWIbHbIE MHOTOIPAHHUKH, TMPSIMbIE U  HAKJIOHHBIE MPHU3MBL,
napajie’enuneabl)
79 OnepupoBaTh MOHSATUSAMH: ceKyIas IJIOCKOCTb, CEYEHUe
' MHOTOT'PaHHUKOB
710 OOBSICHATH  NPUHLHUIIBI  [OCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,

HCIIOJIB3Yys MCTO CJICIOB

7.11

CTpOI/ITI: CCUCHUA MHOT'OI'paHHHUKOB MCTOAOM CJICAOB, BBIIIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKICHHE TEOMETPUUECKUX BEIMYUH IO 00pasiam
WIA alTOPUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYECKHUE METOIBI MPHU
pelieHun CTaHAAPTHBIX MATeMAaTHYEeCKUX 3a7ad Ha BBIYHCIICHHE
pPAcCTOSTHUM MEXAY IBYMs TOYKaMH, OT TOUKH JO MPSMOH, OT TOUYKHU J0

IIJIOCKOCTHU, MEKAY CKPCIIUBAOIIUMUCA IIPAMBIMU

7.13

Pemate 3amaun Ha HAXOXKJACHHE TEOMETPUUECKUX BEJIIMYUH TIO 00pa3iam
WIM alrOpUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYECKHE METOIbI IMPHU
pelIeHUN CTaHIAPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIUYMCIICHUE YTJIOB
MEX/y CKPEIIMBAIOIIMMUCS MPSMBIMU, MEXAY MPSIMOW U IJIOCKOCTHIO,

MEXY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Borancnare 00bEMBI W IJIOMIAJAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuza) ¢ IpuMeHeHneM (GOpMYyJl, BEIYUCIATh COOTHOIICHHS
MEXIY MJI0ILAIIMU MOBEPXHOCTEH, o0BEMaMH MOI00HBIX

MHOI'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHSI B NPOCTPAHCTBE, LEHTP, OCb U

IJIOCKOCTh CUMMCETPUH, LIECHTP, OChb U IIJIOCKOCTH CUMMCTPUHN (1)I/Il"ypbl

7.16

W3Bnekarb, MpeoOpa3oBbIBATE M HHTEPHPETHPOBATH HH(OpMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeICTaBICHHYIO Ha

YepTEeKax U pUCYHKaAX

7.17

HpI/IMeHHTB TCOMETPHUICCKUC (baKTLI AJId pelICHUd CTCPCOMETPUUCCKUX
3a1a4, Mnpeamnojararomux HECKOJbKO IHIaroB pCmiCHUsA, €CIU YCIOBUA

MIPUMEHEHUs 3aJ]aHbl B IBHOHN opme

7.18

[IpuMeHaTh MOpoCTEHIINE MPOrpaMMHBIE CpPEIACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMECTPUICCKHUX 3ada4d

7.19

IIpuBoaUTE MpHUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKU3HH, pACIIO3HABATDH IIPOABJICHHUEC 3dKOHOB I'COMETPHUU B HUCKYCCTBC

7.20

[TpyMeHSTH MONTy4YeHHbIE 3HAHUS HA TIPAKTHKE: aHAIM3UPOBATh pealbHbIe
CUTyallud M TPUMEHATh W3yUYCHHBIE TOHATHS B TMPOIECCe IOHCKa
pelieHus MaTeMaTHUYeCKU chopMyJIHPOBAHHOMN po0JIeMBl,
MOJICJIUPOBATh PEAJIbHbIE CUTYAllMM HA A3BIKE T€OMETPHUH, MCCIIEOBATh
MOCTPOEHHBIE MOJCINA C HWCIOJIb30BAHUEM T€OMETPHUUYECKUX TOHITHI U
TEeopeM, alrmapara anredpsl, pemaTh NPaKTUIECKUe 3a/1a4uM, CBA3aHHBIE C

HaXO0XACHUEM I'€COMCTPHUICCKUX BCIIMYUH




11 KIIACC

Kon

NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

6

I'eomerpus

6.1

OnepupoBaTh NOHATHAMU: LHWIMHIPUYECKAs TIOBEPXHOCTH, 00pa3yromune
UMWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHHYECKas IOBEPXHOCTb,
oOpasyloie  KOHMYECKOM  TOBEpPXHOCTH, KOHYC, cdepuueckas

MTOBEPXHOCTH

6.2

Pacnio3naBate Tena BpamieHus (IUIUHIP, KOHYC, cdepa H map)

6.3

OOBSACHATH CIIOCOOBI MOTYUEHUS TeJl BpallleHus

6.4

KnaccudumupoBats B3auMHOE pacnoiokeHHe chephl U TIOCKOCTH

6.5

OHCpI/IpOBaTB INOHATHUAMM I.HﬁpOBOﬁ CETMCHT, OCHOBAHHUC CETMCHTA,
BbICOTa CETMCHTA, H.I&pOBOfI CHOfI, OCHOBAHHC IIapOBOIo CJIOA, BBICOTA

IIapPOBOTO CJIOS, IIAPOBOH CEKTOP

6.6

Beruucnsate 00BEMBI M TUIOMIAAM  TOBEPXHOCTEH TeN BpallCHHS,

TCOMETPHUICCKUX TCII C IPUMCHCHUCM (pOpMyJ'I

6.7

OmnepupoBaTh MNOHATHAMHU: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy u
OINMCaHHBIN OKOJIO ceprl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK UJTU TEJIO

BpalICHUsA

6.8

BBIUKMCIATE COOTHOIICHUS MCXKAY IUiomaasiMu I10OB erHOCTCﬁ 151

00BéMaMu TTOJOOHBIX TET

6.9

N306paxaTts nsyuyaemble GUIypbl OT pyKH M C IPUMEHEHUEM MPOCTHIX

YEepTEKHBIX HTHCTPYMEHTOB

6.10

BbIMONHATE (BBIHOCHBIE) IUIOCKME YepPTEeXKHM U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUA CBEpPXY, COOKY, CHM3Yy; CTPOUTH CEUEHUS TeJ

BpalllCHUA

6.11

W3BnekaTh, MHTEPIPETUPOBATH M NPeoOpa3oBbIBaTh HH(OPMAIHIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYpax, IPEICTaBICHHYI0 Ha

yepTexax U pUCyHKax

6.12

HpI/IMeHHTB ICOMCTPHUUCCKUC (1)aKTLI A pCHICHUA CTCPCOMCTPUUCCKUX
3aaa4, NOpcArnojiararommux HECKOJbKO IIaroB pemicHusd, C€CIW YCIIOBUSA

NPUMCHCHUA 3a/1aHbl B SIBHOM (l)opMe




6.13

OnepupoBatrh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrImomHATE HeﬁCTBHH CIIOKE€HUA BEKTOPOB, BBIUUTAHHUA BEKTOPOB U
YMHOKCHHA BCKTOpa HaA 4YMCIIO, O6’b$ICH$ITB, KakKUMHU CBONCTBAMH OHHU

o0JIagaroT

6.15

[IpumensTH NpaBUIIO NapajuIeIenUNea IPU CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMH: JAEKapTOBBl KOOPAWHATHI B IMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJsipHOE MPOU3BEICHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIUIAHAPHBIC BEKTOPLI

6.17

Haxoauth cymmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YMCIIO, YroJl
MEX/1y BEKTOpaMH, CKaJIIpHOE IPOU3BE/ICHUE, PaCcKIalbIBaTh BEKTOP 10

ABYM HCKOJUIMHCAPHBIM BECKTOPaAM

6.18

3alIaBaTI) IIJIOCKOCTH YPaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemrate HpOCTefIHIPIe TCOMCTPUYCCKUC 3aJa4d Ha MNPUMCHCHUC

BEKTOPHO-KOOPAWHATHOI'O ME€TOJa

6.20

Pemrate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUU H
HaX0XXACHUEC I'COMCTPUICCKHUX BCIIMYHUH I10 o6pa3uaM Wi aJIrOpuTMaMm,
IIPUMCHSAA HU3BCCTHBIC MCTOJBI npu pelicHUN CTaHJApPTHBIX

MAaTEMAaTHYCCKHUX 3aaa4

6.21

[IpumensaTs mnpocTeiile MNporpaMMHbBIE CpPEICTBA M BJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTECMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

6.22

HpI/IBO,I[I/ITB IMPUMCPLI MAaTCMATHUUCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U

JKM3HH, PACIIO3HABATE MMPOABJICHUC 3aKOHOB T'COMETPHUUN B UCKYCCTBEC

6.23

[IpumeHsITh NONy4YEHHBIE 3HAHHUA Ha IIPaKTUKE: AaHAJIU3UPOBATH
peaNbHblEe CUTyallUM U TNPUMEHSATh HM3y4YeHHbIE TOHATHS B TpoIiecce
MOMCKA pELIeHUs MaTeMaTH4ecKu C(HOPMYITUPOBAHHON MpoOIEMBI,
MOJIEJIMPOBAaTh PEANIbHBIE CUTYallud Ha s3bIKE T'€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM I€OMETPUYECKHX IOHATHN U
TEOpeM, anmnapara ajareopsl, pelaTh IPaKTHUYECKUE 3a7auH, CBI3aHHbIE C

HaXO0XIACHUEM I'COMETPUICCKUX BCJINYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA
10 KITACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TIOHATHS CTepeoMeTpuHu. Touka, mpsiMasi, TUIOCKOCTh, MPOCTPAHCTBO.
[lonsTe 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe pacrnonokeHWe TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
napajjielibHble ¥ CKpeliuBaroluecs npsMele. IlapannensHocTs NpsMBIX U
IUIOCKOCTEHl B NPOCTPAHCTBE: MapajjIesIbHbIE MpsIMble B MPOCTPAHCTBE,
NapayIeIbHOCTh TPEX MPSMBIX, MAPAJUIEIbHOCTh MPSIMOM M IJIOCKOCTU. YTIIBI €
COHAIIPaBJIICHHBIMM CTOPOHAaMH, YroJl MEXIYy MpsAMBIMM B  IIPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapajuleIbHbIe MIIOCKOCTH, CBOWCTBA MapalieNbHbIX
iockocteil. Ilpocreiiye npocTpaHCTBEHHBIE (UIYphl HA IUIOCKOCTH: TETpa’Jp,

Ky0, napaJijiesienumnes, NoCTpOeHUEe CeYeHUN

7.3

[lepneHUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSMBbIE TIapaJUICIbHbIE U NIEPIEHAUKYJIIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPAMON NEPIEHAUKYIISIPHON
IUDIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YIOJ MEXAy MPsSMOM M  IIOCKOCTBIO,
JBYI'PAHHBIA YIrOJI, JIMHEMHBIM yroa JABYrpaHHoro ymia. Ilepnenauxkynsap u
HAKJIOHHBIE: PACCTOSHHME OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT MPSAMON 10
IUIOCKOCTH, MPOEKIUs (GUIypbl Ha IIOCKOCTh. [lepneHauKyIsIpHOCTh MIIOCKOCTEMH:
IIPU3HAK  MEPIEHIUKYJSIPHOCTH  JBYX  IUIOcKocTe. Teopema o0  Tpéx

MePIEeHIUKYIIpax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIC DJIEMEHTHI MHOIOTPAaHHUKA, BBIIYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[lpusma: n-yrosbHas
IpU3Ma, TPaHU U OCHOBAHHUS NPU3MBI, MpsiMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Mbl. [lapamenenumen, npsaMOyrobHbINA apaIeIICIIAIIe T
u ero corcrtsa. [lupamuaa: n-yrosipHas nupamuaa, TpaHd U1 OCHOBaHUE MMHPAMUIBI,
O0KOBast M IMOJHAsi TOBEPXHOCTh MUPAMUbI, IPaBUIbHAS U yCeu€HHasl MHpaMHJIa.
OnemMeHTbl NOpu3Mbl M nupamuabl. [lpaBuibHBIE MHOTOTPAHHUKH: IIOHSTHE
MIPaBUJIBLHOTO MHOIOIPAaHHUKA, IpaBUIIbHAs IMpU3Ma U IpaBUIbHAsg NHUPAMHUIA,
IIpaBWJIbHAs TPEYroJibHas NMUpaMuAa U MPaBWIbHBIN TeTpasap, KyO. Ilpencrasnenne

0 NPaBWIbHBIX MHOT'OIPAHHUKAX: OKTadJp, AOAEKa’dAp U HKocadapyrue CeueHus




MIPU3MBI U TUPAMU/IBI

CumMMeTrpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,

7.5 IJIOCKOCTH. DJIEMEHTbl CUMMETPHUH B MHUPAMUJIAX, MapajlieJenuIeax, NpaBuiIbHbIX
MHOTOTpaHHHKaX
Borunicnenue 371€eMEHTOB MHOTOTPaHHHMKOB: péOpa, auaroHanu, yribl. Ilmnomans
OOKOBOM MOBEPXHOCTH M TIOJHON TOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOLIA/lb

7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMol npu3Mmsbl. [1nomans 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH MPABWJIBHON MNHUpaMHUABI, TeopeMa O IUIOMIAIn
yceu€HHoi nupamuabl. [lorsarue 06 06béme. OOBEM nMUpaMuIbl, MIPU3MBI

77 [TogoOuebIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TUIOMIAISIMU TOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6 I'eomeTtpus
Hunuaapudeckass HOBEPXHOCTh, 00pa3yromue IUIMHIPUYECKON TTOBEPXHOCTH, OCh

6.1 IAJTUHAPUYECKOW MOoBepxHOCTH. [lwymHIp: ocHOBaHUS W OOKOBas MOBEPXHOCTH,
o0pa3yro1ias 1 ocCk, IO s OOKOBOM M MOTHON MOBEPXHOCTH
Konnueckast moBepxHOCTh, 00pa3yromire KOHMYECKOW MOBEPXHOCTH, OCh U BEPIIMHA

6.0 KOHMYECKON mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, o0Opa3yolas U OcCh,
wiomaas OOKOBOM W TOJHOM MOBEPXHOCTHU. YCEUEHHBINM KOHYC: 00pasyolue u
BBICOTa, OCHOBAHHSI U OOKOBasi TOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOMIa b MOBEPXHOCTH chepbl. B3aumuoe

6.3 pacnonoxkeHue cdepbl U MIIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIonaib
chepsl

6.4 N300pakeHue Tes BpallleHus Ha IJI0CKOCTU. Pa3BépTka muimHapa u KoOHyca

6.5 KomOunanmu Tten BpamieHus M MHOTOTPaHHMKOB. MHOIOIpaHHUK, ONUCAHHBIN
okoJo chepsl, chepa, BiMcaHHas B MHOTOTPAHHUK, WK TEJIO0 BPAIlleHUS
[Tonsitue 06 o0BEMe. OcHOBHBIE CBOWMCTBAa 00BEMOB Ten. Teopema 00 00BEME

6.6 NPSIMOYTOJIBHOTO TIapasuiesIenuieia U cieAcTBrs u3 He€. OO0BEM IMIMHIPA, KOHYCA.
O06BEM mapa u iomaas chepsl

6.7 [lomobubie Tena B mpoctpaHcTBe. COOTHOIICHHS  MEXIy  IUIOMIAJSAMU
MOBEPXHOCTEH, 00BEMAMHU MTOTO0HBIX TET




6.8

Ceuenust uuinuHapa (mapajuiesibHO U NEPIEHIUKYJISIPHO OCH), CEUEHHUs KOHyca

(mapasnienbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPUINHY ), CEUSHUS I1apa

6.9

Bekrop Ha miockocty M B npocTpaHcTBe. ClOKE€HHE M BBIYUTAHHE BEKTOPOB.
YMHOXeHue BekTopa Ha uyucio. Pa3noxkeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. llpaBuno mnapamnenenunena. Pemenuwe 3agad, CBSA3aHHBIX  C

MPUMEHEHUEM TIPaBUJI JEUCTBUN C BEKTOpaMHU

6.10

[IpsimoyronpHasi cucreMa KOOpAMHAT B TMpocTpaHcTBe. KoopaumHaThl BEKTOpA.
[Ipocreiime 3amaun B KOOpAMHATaX. YTol Mexay BekTopamu. CkamsipHOe
MPOU3BEJICHUE BEKTOPOB. BhIunciIeHUE YIIIOB MEXKAY MPSIMBIMH U TUIOCKOCTSIMH.

KOOpI[HH&THO-BCKTOpHBIfI MCTOI IIPpU PCHICHUU I'€OMCTPHUICCKUX 3adaY




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K IPEIMETHBIM pe3yJbTAaTaM O0CBOCHUS
NpoBepPsSIeMOro OCHOBHOM 00pa30BaTeJILHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeGoBaHus o0pa3oBaHus

Bnanenune meromamMu J0Ka3aTelnbCTB, AJTOPUTMAMM DPEILICHHS 3aaad;
yMeHue (opMyIupoBaTh W ONEPUPOBATh MOHSATHSIMH: OIPEEICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, 0KA3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKHU; IPUMEHSITh UX; YMEHHE (OpMYyITUpOBaATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJIEHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, MCIOIb30BaTh METOJ MAaTEMaTUYECKOM HWHIYKIUU;
IIPOBOJINTE  JIOKA3aTEIbHBIE PACCYXKIACHUS IpU PEHICHUH  3ajad,
1 OLICHMBATh  JIOTUYECKYIO  IpPaBUIBHOCTb  PACCY)KIEHUH; yMEHHE
ONEPUPOBATh INOHATHUSAMU: MHOKECTBO, IIOJAMHOYKECTBO, OIEpaluu Haj
MHOKECTBAMH; YMCHHME HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
annapar i OIIMCaHMsI pealbHbIX IIPOLIECCOB U SBJICHUM U PU PELLIEHUN
3aJa4, B TOM UHCJIE€ W3 JPYruxX Y4eOHBIX NIPEIMETOB; YMEHHUE
ONepUpOBATh MOHATHAMM: rpad, CBA3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OINUCHIBATh TIpadbl pPa3TUIHBIMU

CHOCOGaMI/I; HUCIIOJIB30BAaTh Fpa(i)BI IIpyu pCIICHUH 3a1a4

YMeHue onepupoBaTh MOHATUAMU: HATYPAJIbHOE YHUCIIO, LEJI0E YUCIIO,
CTEIEHb C LEJIBIM ITOKa3aTesIeM, KOPEHb HaTypajIbHOU CTEIEHU, CTEIICHb
C pauMOHAJIBHBIM  IIOKA3aTeleM, CTENEHb C  JICHCTBUTENBHBIM
nokaszarejaeM, Jorapupm UMcCiIa, CHHYC, KOCHMHYC M  TaHTEHC
IIPOM3BOJIBHOIO YHCJIA, OCTAaTOK IO MOIYJIIO, PalMOHAJIBHOE YHUCIIO,
UPPALMOHAJIBHOE  YHUCJIO,  MHOXKECTBA  HATYpPaIbHBIX,  LEIBIX,
2 palMOHANBHBIX, JEHCTBUTEIBHBIX YHUCENI, YMEHUE MCIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HAaMMEHBIIUN OOLIMH JIenuTeNb U HauMeHbIlee
oOuiee kpaTHOE, anropuT™ EBKinaa mpu pemieHnu 3aaad; 3HaKOMCTBO C
pa3IMYHBIMU  [O3ULUOHHBIMH  CHUCTEMaMH  CYHUCIICHHS;  YMEHHE
BBINOJIHATH BBIYUCIICHHE 3HAUEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO

CTENEHSIMH M Jiorapupmamu, npeoOpazoBaHUs APOOHO-pALMOHATBHBIX

BLIpa)KeHPIfI; YMCHHUC OIICPUPOBATH INOHATHAMHU: TOCJICAOBATCIIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpudecKas Iporpeccus,
OecKkOHeuHO yObIBalOIlas TIeoMEeTpUYecKas IpOrpeccus; yMEHHE
3a/1aBaTh MOCJIEJOBATEILHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMpPSIKEHHBIE KOMILJIEKCHBIE YKCIIA, MOAYJb U apIYMEHT KOMILIEKCHOTO
yruciaa, (GopmMa 3aluCH  KOMIUIEKCHBIX 4ucell (reoMeTpudeckas,
TpUrOHOMETpUYecKass U  anreOpauyeckas); yMeTb  IPOU3BOJHUTH
apudmeTnyeckue AEUCTBUS C KOMIUIEKCHBIMH YHUCIIaMU; MPUBOIUTH
IPUMEpPBl  UCIOJB30BAaHUSA  KOMIUIEKCHBIX  YHMCEN;  ONEpUPOBATh
HNOHATUAMU: MaTpuua 2x2 u  3x3, onpenenurenb  MaTpULbL,

FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBarh MOHATUSAMU: palMOHAJIbHBIE, WPPALMOHAIBHBIC,
NOKa3aTebHble, CTENEHHBIC, JIOTapu(pMUUIECKHe, TPUTOHOMETPUYECKHE
YPaBHEHH W HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHE OIIEpUPOBATH
HOHATHAMH: TOXJECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHHUE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YpaBHEHUH M HEPAaBEHCTB, PAaBHOCUJIBHOCTh
YPaBHEHHI, HEPABEHCTB M CHCTEM; YMEHHE pEIlaTh ypaBHEHHS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX MPUEMOB; pELIaTh
YPaBHEHHs, HEPAaBEHCTBA U CHCTEMBI C IIApaMETPOM; IIPUMEHSATH
YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMBI JJI PEIICHUS MaTeMaTHYECKHX

3aJa4 U 3a]]a4 U3 pa3IMuHbIX 00JacTel HayKu U peanbHOM KU3HU

VYMeHne onepupoBaTh MOHATHAMU: (QYHKUUS, YETHOCTh (DYyHKIMH,
NepUOIUYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTH
byHKIMM, 3KCTpeMyM (QYHKIMH, HauOoJIblllee U HaMMEHbIIee 3HaYCHUS
(GYHKLIMU Ha IPOMEXYTKe, HenpepbIBHas (GYHKIIMS, aCUMIITOTHI Tpaduka
¢yHKIMH, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIUH, TEOMETPUICCKAN U
¢u3uuecknil CMBICT TMPOU3BOJHOM, IepBOOOpa3Hasi, OIpeaeIEHHBIN
UHTETpal; YMEHHE HAaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIUUCIIATh  NPOU3BOJHBIE CYMMBI, IPOU3BEICHMs, YAaCTHOIO U
KOMITO3UIIMK (PYHKLUI, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHHE HaxOIuTh NPOU3BOJHBIE 3JIEMEHTApPHBIX (YHKIUI;
YMEHHE UCMOJIb30BaTh MNPOM3BOJIHYIO Ul HCCleloBaHUsA (DyHKIMIA,
HAXOJIUTh HAWOOJBIINE M HAUMEHBIIUE 3HAUCHHUsS (QYHKUHUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJIb30BAHMEM almapaTa MaTeMaTHYeCKOTro
aHaJINM3a; TNPUMEHATh IPOU3BOJHYIO U HAXOXKIEHUS HAWIy4dIlIero

PEIICHNA B MNPUKIAJAHBIX, B TOM YHCJIC COIHUAJIBHO-35KOHOMHYCCKUX WU




bu3nYecKuX 3a7a4ax; HaXOJAUTh TUIOMIAJAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpalia; MPUBOAUTH MPUMEPHl MATEMaTHYECKOTO MOJICTHPOBAHUS C

noMo1Ibio 1udpepeHnanbHbIX ypaBHEHUN

YMenue onepupoBath NOHATUAMHU: Tpaduk GyHKIUM, oOpaTHas
GyHKUMsA, KOMMO3ULMS (QyHKUUM, JUHEWHas (YyHKUMSA, KBaJpaTHYHAs
GyHKIMS, paioHaabHas byHKIHA, CTEIEHHAs byHKIHA,
TPUTOHOMETpUYECKHEe  (DyHKIUH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢yHKIMM, TOKa3aTenbHas M JorapudMuueckas (QYHKUUH; yMEHHUE
CTPOUTh TpadUKH H3YYEHHBIX (DYHKIMH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (GYHKIUH, UCTIONB30BaTh TPAPUKH IS U3yUSHHS POLIECCOB U
3aBUCHUMOCTEH, MPHU PEIEHUH 33134 U3 JIPYIMX YYeOHBIX MPEIMETOB U
3aJa4 U3 pealibHOU JKU3HU; BbIpaXaTh (GOpMyJIaMU 3aBUCUMOCTH MEXIY
BeJIMYMHAMH; HCIIONIb30BaTh CBOMCTBa M rpaduku (yHKIMHA 7S
pelleHNs ypaBHEHUH, HEPABEHCTB M 3aJad C MapaMeTpaMu; U300paxarb
Ha KOOPAMHATHOW IUIOCKOCTM MHOXECTBA pEUICHUN YpPaBHEHHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/ladydl Pa3HbIX TUIOB (B TOM YHCJE Ha
HPOLIEHTHI, I0JIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33J]a4l U3 00JIaCTH yNpPaBICHUS JIUUYHBIMHU U CEMEHHBIMU
¢buHaHCAMM); COCTaBIISATH BBIPAXKCHHS, YPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBI IO YCJIOBHIO 3a/layM, WUCCJIEN0BaTh IOJYYEHHOE pEIIEHUuE U
OLICHUBATh MPABJONOAOOHOCTh pPE3yNbTAaTOB; yYMEHHE MOJAEIUPOBAThH
peaibHbIE CUTyallUd HA SI3bIKE MaTEMAaTUKH;, COCTABIISATH BBIPAKEHUS,
YpaBHEHHS, HEpPaBEHCTBA M HX CHUCTEMBbl MO0 YCIOBUIO 3aJayd,
UCCIIE0BATh TOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATHAMU: cpeHEe apuPMeTUIecKoe, Mearana,
HauOoJbllleeé M  HAMMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOTO Habopa; yMEHHE U3BJICKaTh,
UHTEPNPETUPOBATh MH(GOPMAILMIO, TPEJICTABICHHYI0 B TalOnMuax, Ha
auarpaMmax, rpadukax, OTpa)xarollyro CBOMCTBA peaJbHbBIX MPOIECCOB U
SBJICHUH; MPEACTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJHUIl U TUarpaMM;
UCCIIE0BATh CTaTUCTUYECKHE [aHHBIC, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKuXx  METOJOB W  DJIGKTPOHHBIX  CPEACTB; TrpaduvecKu

HCCJIICAOBATh COBMCCTHBIC Ha6J'IIOI[eHI/IH C IIOMOIObIO JHaArpamMm




pacceuBaHus U JMHEUHOW pEerpeccuu

YMeHue omnepupoBaTh MNOHSATHUSIMU: CIIyYaWHBIA OMNBIT M CIy4YailHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITUS; YMEHHE BBIYUCIIATH
BEPOATHOCTh C MCHOJIb30BaHUEM TIpadUUyecKUX METOJOB; MPUMEHSITh
bopMyIbI CIIOXKEHUS U YMHOXKEHHUS BEPOATHOCTEH, (popmyiy MonHOMN
BEpOSATHOCTH, (hopmyiy bepHym, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITUH; yMEHHE OIEepUpOBaThH
MOHATUSAMHU: CIIydaliHas BEJIMYMHA, PACIpPEIEICHUE BEPOSITHOCTEH,
MaTeMaTHUYeCKOoe OKUIAHHE, TUCHEePCHUs U CTaHIApTHOE OTKJIOHEHHE
CIIy4ailHOH BENWYMHBI, (YHKIUU pachlpefeNieHuss ¢ IUIOTHOCTH
PaBHOMEpPHOT0, TIOKa3aTEIbHOTO W HOPMAaJbHOTO  pacCIpeleieHHUI;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeAeNeHuil ais
pelIcHrd 3aaa4; 3HAKOMCTBO C IIOHATUAMMU: 3aKOH 6OHBIHI/IX YUCCII,
METOJIbl BBIOOPOYHBIX HCCJEIOBAaHUI; yMEHHE TPUBOAUTH MPUMEPHI
IMPOSABJICHUA 3aKOHa 6OJ'H>H_II/IX YuCCJl B IMPUPOJHBIX U 06H.I€CTB€HHI:IX
ABJICHUAX; YMCHHUEC OIICPHUPOBATH INOHATUAMU: COUECTAHUEC, IICPCCTAHOBKA,
YHCIIO COYETaHHWM, YHUCIO TepecTaHOBOK, OWHOM HprOTOHA; ymeHue
NPUMEHITh KOMOMHATOPHBIE (PAKTHI M PaCcCyKICHHS JUIs PELICHUS 3314,
OILICHUBATh BEPOATHOCTH peasbHbIX COOBITHIA; COCTaBIISITh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH MIOJyYCHHBIN PE3YJIbTAT

YMeHue omnepupoBaTh IOHATHUSAMH: TOYKa, MpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJA, IUIOCKHHA yTOJI,
JBYI'PAHHBIA yrojl, TPEXIPAHHBIA YIrOJI, CKPEIIUBAIOLIUECS IPSMBIE,
MapaJUIEIbHOCTh M NEPIEHANKYJIIPHOCTh NPSIMBIX W IJIOCKOCTEH, YroJl
MEXIY IPSMBIMU, YTrOJ MEXKIY IPSAMOM M IUIOCKOCTBIO, YrOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE MEXKAY
IPSIMBIMH, PACCTOSTHUE MEXY TUIOCKOCTSIMH; YMEHHE HUCIIOJIb30BATh IIPU
pelIeHnH 3a1ad U3yueHHbIE (PAKTBI U TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OLICHUBAaTh  pa3Mepbl OOBEKTOB  OKPY)KAIOLIEr0 MHpa; CTPOUTh
MaTE€MaTUYeCKUE MOJEIHM C IOMOIUBI0 T€OMETPUYECKUX IIOHATHH U

BCJIMYHMH, p€IIaTh CBA3AHHBLIC C HUMHW MIPAKTUYCCKHUEC 3a]a4n
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YMeHue ornepupoBaTh MOHATUSAMU: IUIOLIAAb (PUTYpbl, 00bEM (UTYPBHL,
MHOTOT'paHHMK, MPAaBUJIBHBII MHOTOTPAHHUK, CEYEHHE MHOTOIpaHHMKA,
Ky0, mapajuienenumnena, mpu3Ma, NHpamuna, (Gurypa M MOBEPXHOCTH
BpallleHNs, LWIMHAP, KOHYC, 1Iap, cdepa, IUIOMaab cepsl, MIONAIb

MOBEPXHOCTH THUPAMUJBI, TPHU3MBI, KOHYyca, INUIMHApA, 00BEM Kyoba,




IIPSMOYTOJIBHOIO MapajuleeluIeaa, MUPaMuAbl, NIPU3MblL, LUIUMHIPA,
KOHYyCa, Illapa, pa3BEPTKA IIOBEPXHOCTH, CEYEHUs KOHyCa U LUIUHAPA,
IapaJuleJIbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIMHApPA, KOHYCa,; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpAILIEHMS, UX CEYEHUs, B TOM YHUCJIE C IIOMOLIBIO MIEKTPOHHBIX CPENICTB;
YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSTEIEHO
dbopMynIupoBaTh OMpeeNieHus] U3y4aeMbIX (UTYp, BBIABUTATh TUIOTE3bI
O CBOMCTBax W MpPHU3HAKAX T'€OMETPHUUECKUX (PUTyp, OOOCHOBHIBATH HIIU
OlpoBepraTh MX; YMEHHE IMPOBOAUTH Kiaccupukamuio Guryp 1o
pa3INYHBIM TpPU3HAKAM, BBIMOJIHATH HEOOXOIUMbBIE OTOJIHHUTEIbHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh TOHITHSIMH: JIBIDKEHHE B  MPOCTPAHCTBE,
napajieNbHBI MePeHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOA00Us, TOM00HBIE (QUTYpBI; YMEHHE
pacrno3HaBaTh paBHbIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJb30BaTh T'€OMETPUYECKHUE OTHOIICHUS
IpH PEIICHUW 3a]a4; HAXOJUTh T€OMETPUYCCKHE BEIUYHHBI (JJIMHA,
yroj, IUIOIAAb, OOBEM) MPH PpENICHWW 3a]ad W3 JPYTHX Yy4eOHBIX
MPEIMETOB U U3 PEAIbHOM JKU3HU, YMEHHE BBIYHCISATH TEOMETPUICCKUE
BENTMYUHBI (JJIMHA, YTOJ, IUIOMAab, OOBEM, IUIONIAJb IOBEPXHOCTH),
UCTIONB3YSl M3Y4YeHHbIE (DOPMYJBI M METOIBI, B TOM YHCIE: IJIOIA/lb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IMIHHIPA, TUIOMAAb Cepsr;
00bEM Ky0a, MPSIMOYTOJILHOTO TapajuIe/euIe/ia, TUPAMHIbI, MTPU3MBI,
MWIMHApPA, KOHYycCa, Iapa; yMEHWE HaxOAWTh OTHOIIEHWEe OO0OBEMOB

MoTI00HBIX (hUTyp
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YMeHue onepupoBaTh MOHITHAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpa Ha 4YHCIO, PasjioKEHHE BEKTopa Io Oas3ucy,
CKaJIIpHOE TIPOM3BEJICHUE, BEKTOPHOE TNPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHUEC HCIIOJIb30BATh BeKTOpHBIﬁ n KOOp)II/IHaTHI)If/’I METO/
JUI pEIIeHWs TEeOMETPUYECKMX 3aJad W 3ajad JAPYyrux y4eOHbBIX

MPEAMETOB
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YMmenue BI)I6I/IpaTI> HOI{XO[[SIHII/If/'I MeTod i1 pCHICHUA  3adaydu,
INIOHMMAaHUC 3HAYUMOCTH MATCMATUKU B H3YUCHHU IIPHPOJHBIX U

O6H.[€CTBCHHBIX IMMPOLCCCOB )41 HBJ’IGHHﬁ; YMCHUC  PACIIO3HABATH




IIPOSIBJICHUE 3aKOHOB MATEMAaTUKH B MCKYCCTBE, YMEHHE IPHUBOIUTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCUHMCKOM H  MHUPOBOMU

MaTE€MaTU4YECKON HayKU




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

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Kon
1 Yucna 1 BIYUCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku A1eTMMOCTH UEIBIX YHCEI
1o Pammonaneubie  ymcma. OOBIKHOBEHHBIE U JECATHYHBIC JApPOOH, TIPOIEHTHI,
' OeCKOHEUHbIe IIEPUOIUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHON cTeneHu. JeHcTBus ¢ apupMeTHIECKHUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
L4 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoHaIbHbIM MoKkazareneM. CBoOMCTBa
' CTENEHU
Ls CuHyC, KOCMHYC M TaHI€HC YMCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm yncna. JlecaTuuHble 1 HaTypajgbHbIE JOrapudMbl
JletictButenbHble  4HuCiIa. ApupMETHYECKHE OIepaluu C JCHCTBUTEIHLHBIMHU
1.7 grcnamu. [IpubnukEHHbIC BHIYUCICHUS, IPAaBUJIa OKPYTIECHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeobpazoBanue BeIpaXeHUH
1.9 KommiekcHble uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [enbie 1 1poOHO-pallMOHATIBHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckre ypaBHEHUS
2.4 [TokazarenpHbIE U TOTapUPMUIECKIE YPABHEHUS
2.5 Lenbie u 1poOHO-paIOHANIbHBIE HEPABEHCTBA
2.6 UppanmonanbHbie HEPAaBEHCTBA
2.7 [oka3zaTenbHbIE U JTOTapUPMHUYECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaenuTenb MaTpUILIbI




3 OyHKIMU U Tpaduku
11 OyHK1UA, cnocoOsl 3amanus (GyHkiuu. ['paduk dysHkmuu. B3zanmuao oOpaTHBIC
' ¢yskuuu. Yéthelie u Heu€THBIe QyHKIMU. [lepruoauueckue GpyHKIUMN
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHMi ¢GyHkiuuu. Hymum  QyHKIum.
19 [IpoMexyTKi  3HAKOMOCTOAHCTBA. [IpoMEXyTKH  MOHOTOHHOCTH  (DYHKIUH.
' Makcumymbl ¥ MUHUMYMBl (QyHknuu. HauOonblliee ¥ HauMeHbllee 3HAYCHHE
(YHKITUU Ha POMEKYTKE
33 CrenenHas (GyHKOMS C HaTypajdbHBIM W IEJbIM ToOka3areneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHs 7-0OU CTEIICHH
3.4 Tpuronomerpudeckue QyHKIHH, UX CBOHCTBA U rpauKu
3.5 [TokazarenpHas u gorapudmudeckas GyHKINU, KX CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcuMnToTel rpadukoB  ¢yHknuit. CBolcTBa  QYHKIHH,
' HENpPEephIBHBIX Ha OTPE3Ke
3.7 IToclienoBaTENLHOCTH, CIIOCOOKI 3aJaHK ITOCIEI0BATEIbHOCTEH
3.8 ApudmeTrnueckas u reomeTpuyeckas nporpeccun. DopmMyiia CI0KHBIX IPOLIEHTOB
4 Hayana maTemaruyeckoro ananmsa
4.1 [IpousBoanas ¢pyukiuu. [IpousBoiHbIE S7I€MEHTAPHBIX (YHKIIHIA
[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 skcTpemMyMbl. HaxoxaeHrne HanOoOJIbIIEro U HauMEHbIEro 3Ha4eHHs] QyHKUMU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MHTerpan
5 MHo)kecTBa U JOTHKA
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. J{narpamMMmel Disiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 ®urypsl Ha IIIOCKOCTH
7.2 [IpsimMbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ MOBEPXHOCTU BpalICHUS




7.5

Koopaunats! 1 BEKTOpPBI




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYHEHUKA
1. YueOnuk: MaremaTuka: anreOpa U Hauajga MaTeMaTUYECKOr0 aHAJIN3a,
reometpusi. ['eometpusi. 10-11 kiaccel: yaeOHUK ajis
o01reo0pa3oBaTeNbHbIX OpraHu3alii: 6a30BbIi U yTITyOJEHHBIN YPOBHU;
Agtopsl: Atanacsas JI.C., bytry3oB B.®., Kagomues C.b. u npyrue;
AxrmonepHoe oobmiectBo "M3marenscTBo "IIpocsemnienue”

METOANYECKHUE MATEPUAJIbI 1JISA YYUTEJIA
1. Tloypounsle pa3padotku: I'eomerpus. 10 kmacc: mocodbue A1t yauTens K
YMK JI.C. Atanacsana
Astop: Kpynuna H.H.;
N3narensctBo "BAKO" .

2. Iloypounsie pazpadbotku: ['eomeTpus. 11 kiacc: mocoOue st yUUTeNsl K
YMK JI.C. Atanacsana
Astop: Kpynuna H.H.;
Nznarenscteo "BAKO" .

3. Tloypounsie pazpabotku: ['eomerpus. 10 kiacc: mocodbue aist yautens K
YMKJIL.C. AtanacsiHa
cepus "B nmoMols NIKOJbHOMY YUHUTEIN0" .

4. Tloypounsie pazpadbotku: ['eomeTpus. 11 kiacc: nocoOue st yUUTEINs K
YMK JI.C. Atanacsana
cepus "B moMoIrs MKOJILHOMY YUHUTEI0")

5. Meroaunueckue pekomennauuu: ['eomerpus. 10-11 kinaccel: nocobue ans
y4uTes: 6a30BbIi YPOBEHD
Agtopsl: CmupHoBa .M., CmupHoB B.A.;
NznarensctBo "MHuemo3nHa"

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

1. Enunoe comepikanue o01mero oopasoBanus. MeToaudeckue MaTepyallbl.
(https://content.edsoo.ru /)

2. IHOC Mos mikomna (https://myschool.edu.ru /).

3. bubmmoteka LIOK ( https:/monypoku.pdy/).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

OIEHOYHBIE MATEPHAJIBI

JleMoBepcusi 3alaHNii IPOMEKYTOYHOM aTTecTannu o marematuke 10 kiacc (6a3oBblit
YPOBEHBb)

1.HaiinuTe 3HaueHUE BBIPAXKECHUS
81 1, 3272
DF g (VI5-V60) - V5.
2. Halinute 3HaueHHE BBIPAKECHUS
1) —4+/3cos(—750°). 2)7tg13°1g77°.
cosa=—— g | —:2m .
)54

3. Haiiaure 581N, ecrum 5 2

4 Haiismre KopeHb ypaBHeHus Y 3X — 8 = 5.

5. B cyyaitHoM 3KkcniepuMeHTe OpocaroT JBe UTrpasibHble KOcTU. Haiinure BeposSTHOCTD TOTO,
YTO B CyMME BBINAJIECT 8§ OUYKOB. Pe3ybpTaT OKpyrimTe 10 COTHIX.

6. OcHOBaHMEM MIPSIMON TPEYTOIBHON MPU3MBI CIIYKHUT MPSIMOYTOIBHBIN TPEYTOJIBHUK C
kareramu 9 u 40, 6okoBoe pedpo npusmbl paBHo S50. Haiinure miomaas 60KOBOM MOBEPXHOCTH
MIPU3MBL.

n
s2x=sin (x+2).
7. a) Pemmre ypaBHeHUE cossx=sin{x+s

0) Haiinure KOpHHM 3TOr0 ypaBHEHUS, IPUHAIICKALINE TPOMEKYTKY [—2m; —a].
8. CTOpOHBI OCHOBaHUS MPAaBUIBLHON YETHIPEXYTOJIbHOM nupamuabl paBHbl 10, 60koBbIe pedpa
paBHbl 13. Haiinure muiomans NOBEpXHOCTH 3TOM MUPaMUIBbI.

1. [demoBepcus 3aiaHuii MPOMeKYTOYHOM aTTecTanuu 1o maremaruke 11 kiace
(0a30BbIii YpOBEHbD)

12
(5%.53)3
—3 0 3
2. Beoruwncrure: 5 10
3. B nome, B kotopoM xuBeT JKens, 17 aTaxel 1 HECKOIBKO NMoAbe310B. Ha kaxaom sraxe

HaxoauTcs 1o 3 kBapTuphl. JKeHs xuBeT B kBapThpe Ne76. B xakoM moabesze >KMBET
Kena?



4. B cbopHuke OmieToB Mo OHOJIOTHM Bcero 55 6uinetoB, B 11 U3 HUX BCTpedaeTcst BONPOC
no Ooranuke. HaliiuTe BepoOSTHOCTh TOTO, YTO B CIy4yailHO BHIOpAaHHOM Ha SK3aMEHE
Ousere MKOJBHUKY JIOCTAaHETCsl BONPOC MO OOTaHUKE.

— m. . .
. 242 cos(— =) sin(—=)
5. HaitauTe 3HaYeHUE BBIPAXKEHUS 3 4

x 1
6. Pemmute ypaBHeHHs: 1) 1()‘(35(2)(_1):2; 2) V3ix—8 = 5; 3) cos2 = 2

7. HaiiauTe muiomnaap Tpaneunu, BEpITUHLI KOTOPO UMErOT KoopauHatel (1;1), (10;1),
(10;6), (5;6).

R
GR==mmmmmn=a

- gmm e ———

8. Haiinure yron DBD, npsimoyrosibHOro napasuienenunesna, st koroporo AB =4, AD =
3,
AA,|=35. OTBeT maiite B rpagycax.

9. Haiigure npousBoanyto GyHKIuM: a)y =2x" —x*—7x; 0)y=3x+7)% B)Yy=
£¥cos x .

1 s
f(2x2+3)dx fsiandx
0

Beruncnure: a) ;  0)-m
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