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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomeTpusi» 06a30BOro ypoBHS HAJs
oOyuarormmxcs 10 —11 xmaccoB paspabotana Ha ocHoBe DenepanbHOTO
roCyZIapCTBEHHOI0 00pa30BaTENIbHOIO CTaHAapTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBAHMM, TPEIBABIAEMBIX K
MaTEeMaTHYECKOMYy OOpa30BaHUIO, W TPAAWIMA POCCHUCKOTO O0Opa3oBaHUS.
Peanuzanus nporpaMmsl 00ecrieUnBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETEHLIUSMU,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPAa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO W TO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYarOIINXCSl.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpHM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHHsi OOYCJOBIIEHA NPAKTHUECKON 3HAYMMOCTHIO METANpEeIMETHBIX |
IPEeIMETHBIX PE3yJIbTAaTOB OOYYEHHS T'€OMETPUM B HAMNPaBICHUH JIMYHOCTHOTO
pa3BuTHs OOydaromuxcsi, QGopMupoBaHusi (yHKIUOHATHHOM MaTeMaTUYECKON
IPaMOTHOCTH, U3YUYEHHS IPYTUuX y4eOHbIX AUCHMIUIMH. PazButre y oOydaroumxcs
NPaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKACHUU T€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOr0 M HAEAJIBHOI0, XapaKTepe OTPaXKCHHs
MAaT€MaTU4YEeCKOW HAyKOW SBIEHUM U TMPOLECCOB pPEAIbHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIU MAaTEMAaTUYECKOI0 MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PECHHS
yYaluxcs, a TakKe KayeCTB MBIIUICHUS, HEOOXOMUMBIX MJii aJanTalud B
COBPEMEHHOM OO0IIIeCTBE.

['eomeTrpust sBisieTcsl OAHUM U3 0A30BBIX NMPEIMETOB HA YPOBHE CPEIHETO
oOirero oOpa3oBaHusl, Tak Kak OOECIEYMBAET BO3MOXHOCTh H3YUYEHHUSI Kak
JTUCIUIUTMH €CTECTBEHHO-HAy4YHON HANPaBICHHOCTH, TaK U TYMaHUTApHOI.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE MPU H3YYEHHH OOyYarolIUMHUCA
MOHATUHUHBIX OCHOB T€OMETPUH U MOCTPOCHUHU LIETIOUKH JIOTHYECKUX YTBEPKACHUMI
B XO/I€ pEIIEHUS TCOMETPUYECKHX 3a/Jad, YMEHHE BBIIBHUTAaTh M OMPOBEPraTh
TUIIOTE3bl HEMOCPECTBEHHO HCIOJB3YIOTCS MPU PEIICHUHU 3a7ady €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (GU3UKHU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeATeIbHOCTH uenoBeka. OpHeHTalusi YejloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHUE €ro COLMaIbHOro ObITHSA, (opma
OTPaKEHUSI OKPYXAIOIIEro MHpa, YCJIOBUE YCIEUIHOIO IMO3HAHUS M aKTHUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABl y4€OHOM M TPYJIOBOM JIE€ATEIBLHOCTH,



SBIIICTCSI OJHUM W3 TPO(ECCHOHANBFHO BAXKHBIX KAaueCTB, TMOITOMY aKTyajbHa
3amaya (HopMUPOBAHMS y OOYYAIOMIMXCS NPOCTPAHCTBEHHOTO MBIIUICHUS Kak
PA3HOBUIHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIIbHOCTH M0 MHOTUM HAMNPABICHUSIM.

[lens ocBoeHuss mporpammbl ydebHOro kypca «Il'eomerpus» Ha 6a3oBOM
ypoBHE 00yueHus — oOmeo0pa3oBaTebHOE M OOUIEKYJIbTYPHOE Ppa3BUTHE
oOydaromuxcsa  4epe3  oOecriedeHHe  BO3MOXHOCTH  MPUOOpETEeHUs |
WCMOJIb30BAHUSA CHUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHUM W JCHUCTBUHU,
crenuUIHBIX TEOMETPHUH, BOSMOXXHOCTH YCIEITHOTO MPOI0JDKEHUS 00pa30BaHUS
0 CTIEIMAILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCIIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpeAHA3HAUYe€Ha s
00y4Yaromuxcsi CPeIHEHN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUI
Ha YpPOBHE OCHOBHOTO 001ero odpa3zoBanus. Takum oOpa3om, oOydaroruecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHYECKHUE YMEHHUS, CBSI3aHHBIC
co crnenuduKkod TeoOMETpUHM U HEOOXOIWMbIE ISl KU3HHM B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh HU3YyUHUTh T'€OMETpUIO Ooliee
rIyOOKO, €Clii B JalbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T€OMETPHUYECKHUX
3HAHMSIX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTmkKeHre 1eId OCBOCHHS IPOTpaMMbl OOECIIEUMBAETCS pelIeHUEM
COOTBETCTBYIOIIMX 3afad. [lpuopuTeTHbIMM 3aJayaMHd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 Kkaccax sBISFOTCS:

e (QopmMupoBaHue TMNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX M TeJlaxX BpallCHUS
KaK O BOKHEHIINX MAaTEMAaTHYECKUX MOJENSAX, MO3BOJSIONIUX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIETO MUPA;

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

e OBJAJCHHE METOJAMH PEIICHHs 3aJlad Ha TIOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHUpOBaHHE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHUSIMHU O
MHOTOTPAaHHUKAX U TeJlaX BPAIlEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  AJITOPUTMAMU  PEIICHUST  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHEe yMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelIbHbIC
paccy X IeHus B XOJI€ PEUIEHUs] CTEPEOMETPUUYECKUX 3ajad M 3a7ad ¢
MPAKTUYECKUM COJIEPKAaHUEM;

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



e (opmupoBanue GyHKIMOHATBHON rPaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUM: YMEHHE PpACHO3HABaTh IMPOSBICHHUS T'€OMETPUUYECKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEalbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WU3YYEHUU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (OpMyIMpOBaTh WX Ha S3BIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
r€OMETPUYECKUN ammapaT il PpeleHUs MPaKTUKO-OPUEHTHPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATHh U OLIEHUBATH MTOJTYYEHHBIE PE3YJIbTaThI.

OTnUYUTENEHON OCOOEHHOCTHIO MPOTPAaMMBl SIBJISIETCS BKIIOUEHHE B KYPC
CTEPEOMETPUM B HAuyalle €ro M3y4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHAs paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE MWHTYUTHUBHBIX IPOLECCOB, MOTUBHUPYET K
JaJbHEUIIIEMY U3YUYCHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCThb IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yJalmmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IIPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpa3a HPOBOJUTCS € ONOPOM Ha
HATJSAHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCJIOBHUAX OTBJICYEHHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozaepikarelibHble TUHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MmuororpanHukn», «lIpsMble U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUHN
pacrpenensieTcs He TOJbKO M0 COAEPKATENbHBIM JIMHUSM, HO W IO TrojaMm
o0y4eHHs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

Copnepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJIbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHBIM 10 TrojaM OO0y4YeHUs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIaJIECHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAIHNCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEJCTABICHUN OO0YyYarolMXcs, paclIupsis U
yriyosisis e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpun orBoautes 2 yaca B Hexemro B 10 kiracce n 1 yac B
Hezenmo B 11 kimacce, Bcero 3a f1Ba rojga ooydyenusi - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

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

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS,
napajuleNIbHble W CKpenuBaronuecs npsamble. [lapamnenpHOCTs NpsAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: IIAPAJUICIIbHBIE IpPsMbIE B  MPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIICIBHOCTDh MPSAMON U IUIOCKOCTU. YTIIBI C
COHANPAaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbIMH B THPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEMN: [apaljIeIbHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX IUIockocTel. [lpocrteifmue mnpocTpaHCcTBeHHBbIE (UTYpHl Ha
MJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenumnes]; HOCTpPOCHUE CEUCHUI.

[leprieHIUKYJISIPHOCTD 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 JBYIPAHHOIO  yIJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HIpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIoCcKocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHU

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipru3ma: n-yronpHas
pU3Ma; TpaHu U OCHOBAHUS MPHU3MBL; MPsAMasi U HAKJIIOHHAs MPU3MbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. [lupamupa: n-yroigpHas nupamuja, rpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAS M MOJTHAS MOBEPXHOCTh MUPaMUIbL; MPABUIIbHAS U
yceuéHHas MnHupaMuga. OJEMEHTBHl Npu3Mbl W nupaMmunabl. lIpaBunbHbIe
MHOT'OTPAaHHHKU: MOHATHE NMPABUIBHOIO MHOTOTPAaHHMKA; NPAaBWIbHASA IIpU3Ma U
[paBUWJIbHAs THUpPAMUJA; [pPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U IPABUIbHBIN
terpasap; KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTprs B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTH.  OJJEMEHTBl CUMMETPHMM B NHpPaMHUJAX, HapaJUiesIeNuIenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPaHHHKOB: pE&Opa, AuaroHaau, YTJblL
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHON TOBEPXHOCTH MPSAMOW MPHU3MBI,
IJIOLAJb OCHOBAaHMUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopeMa O Iulomanu yced€éHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
MMAPAMUB], TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU NTOT0OHBIX TEJL.

11 KVIACC

Tesia Bpalenus

[umuaapryeckast TIOBEPXHOCTb, oOpazyrorniue IUAJTUHIPUIECKON
MOBEPXHOCTH, OCh IIMIMHJIPUYECKON TMOBEpXHOCTU. [lwimHIp: oOcCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3zymIas W OCh;, IUIOMAJb OOKOBOM U ITOJTHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW nmoBepxHOCTH. KOHyC: oCHOBaHME U BepllMHA, 00pa3yrolias
U OCh; IUIOMAZhL OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb MOBEPXHOCTU Chepshl.
B3aumHuoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI0IAIb CEepHI.

N3006pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka LUIUHIpPA U KOHYCA.

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

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

[logo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOT0OHBIX TEll.

Ceuenuss mwiuMHApa (MapajulelbHO M MEPIEeHIUKYJISPHO OCH), CEYEHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO U MPOXOSIIEE uYepe3 BEPIIUHY), CEUCHUS
nrapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTH U B mpocTpancTBe. CoKEeHNE U BRIYUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [IpaBuno mapamnenenunena. Pemienue 3amau, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUI ¢ BekTopamu. lIpsmoyrosibHas cucTema



KoopauHaT B mpoctpaHcTBe. KoopaumHatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YTol MeEXay Bekropamu. CKalpHOE MPOU3BEIAEHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpSMbIMUA M THIOCKOCTSAMHU. KOoOpJIHHATHO-BEKTOPHBIN
METO/I IPH PEUICHUY T€OMETPUYECKUX 3a]1a4.



IIVIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPAMMbl y4EOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA 00YYAIOIIEeTOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WJIE€HAa POCCUHCKOr0 OOIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
MporeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UICHTUYHOCTH, YBOKCHHS K
MPOLLIOMY Y HACTOSILIEMY POCCUMCKOW MAaTEMATHUKU, IECHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
K HCIIONB30BAHUIO JTUX JIOCTHKEHUN B JAPYTHX HAyKaxX, TEXHOJOTHsX, cdhepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTHUYECKOTO IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOWYUBOTO OYIyIIIETo.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIKOYAsl 3CTETUKY MaT€MaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peIIEHNH, pacCcyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BoCNIUTAHHUE:

c(hOpMUPOBAHHOCTbIO YMEHHUSI MPHUMEHATh MAaTEeMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBoro U 6e3omacHoro odpasa K1W3HH, OTBETCTBEHHOI'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NHUTaHKE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHHU, npu 3AHATHIX CHOPTHUBHO-030POBUTEIBHOM
JEeATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYJOIIO0US; UHTEPECOM K
paznmuyHbiM  chepaM  TpoPecCHOHANBLHON  NEATENTbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccun W peaau30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHbL



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM0oOOpa30BaHUI0 HA TMPOTSHKEHWH BCEH JKM3HU, TOTOBHOCTBIO K aKTHMBHOMY
Y4acTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHUSHUS
COITMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHOM
Cpelbl, OCO3HAHUEM TIJ00AIBHOTO XapakKTepa HSKOJIOTHYECKHX  MpoOJieM;
OpUEHTAIlMeN Ha MPUMEHEHHE MATEMaTHUUYECKUX 3HAHWM NJi1 penieHus 3ajad B
00JlacTH  OKpYXKaIoOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIsl OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHMUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOW HayKH KakK cdepbl YeIOBEYECKOW MESITEIHHOCTH, ATAIlloOB €&
Pa3BUTHUA M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALIUM;, OBJIQJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOECKTHYI0 W HCCJIEAOBATEIbCKYIO AEATEIHbHOCTH
WHJMBUAYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

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

1)  Vuueepcanvnvie  no3znasamenwvuvie  Oeticmsus, — 0OecneuusaOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYyHCaAlowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBMU:

e BBIBIIATH U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeCHNs]  TOHSATHUH; YCTAHABIMBATh CYIICCTBCHHBIA  TMpPHU3HAK
KJaccu(UKaIuy, OCHOBAaHUS i1 OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmylnupoBaTh U  MpeoOpa3oOBbIBATH  CYXKACHHUS:
YTBEPAUTEIBHBIE W OTpHUIIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TIPOBOAMTH CaMOCTOSATEITHLHO JI0KA3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT TMPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHuss yd4eOHOM 3amadyM (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbHIOUpATh HauboJiee MOIXONAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccie0BaTe1bCKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKU WHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOUIUE MPOTHUBOpPEUYHE, MNpoOIeMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHOe, (OpMUPOBAaThH  TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEILHO CIUTAHHPOBAHHBII HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
O00BEeKTa, SIBJICHHUS, TPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SBIICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIICHUS M BBIBOJBI MO pe3yIbTaTamM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

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

e BbIOMpaTh WH(DOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM IIPEICTABIICHHUS,

e CTPYKTYypHUpOBaATh MH(MOPMAIINIO, IPEICTABIATE €€ B Pa3IUYHBIX (OopMax,
WJUTIOCTPUPOBATH TpadUUuecKH;

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

2)  VuueepcanvHvie KOMMYHUKAMUGHblIE  OeUcm8us, 00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHHUS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOIYUYEHHBIN pe3ysbTaT;

B X0/ 00CY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAllEJIEHHbIE HA TOUCK
pELICHUs; COMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»XMBaTh pa3jIMuUe U CXOJCTBO MO3ULMUH; B
KOPpEKTHOH popme GpopMyIupoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  peHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOCHHOCTEN ay IUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAHIHOM U
WHAMBHUIYAIBHON pabOThI P pelIeHNH YIeOHbIX 3a/a4; MPUHUMAThH IIEeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OpPraHU3alMl0 COBMECTHOM
paboThI, pacrpeeNaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padboThl (00CYykaeHUsI, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AJITOPUTM PEIICHHS 3a]]a4H, BRIOUPATH CIIOCO0 PEIICHUS
C Y4€TOM MMECIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHI C yU4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU I[I03HABAaTEJIbHOM pediieKcuu Kak OCO3HAaHUS
COBEPILIAEMBIX JICMCTBUU M MBICIUTENIBHBIX MPOILECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII —IIpolecca u
pe3yibpTaTta peluieHus MaTEMaTUYECKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBbI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OmneprpoBaTh MOHATHIMHE: TOYKa, MPsSMasi, INTOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM M CIICJICTBHS M3 HHX IPU PCIICHHH
TCOMETPUICCKUX 3aJ1aY.

OmneprpoBaTh MOHATUAMU: MAPAIUICILHOCTD M MEPIECHANKYIAPHOCTD MPSIMBIX
Y TUIOCKOCTEM.

KnaccudunupoBaTth B3aMHOE pPAacCIOIOKEHHE IPAMBIX M INIOCKOCTCH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYIPaHHBIA YyroJjl, TpaHH JBYI'PAHHOrO YrJa,
peOpo IBYrpaHHOrO yIJia; JIMHEWHBIH YTroj JBYTPAHHOTO YIJIa;, IpalyCHas Mepa
JBYT'PAHHOTI'O yTJa.

OnepupoBaTh TOHATHUSAMU: MHOTOIPAHHHMK, BBIMYKIBIH WM HEBBITYKJIBIA
MHOTOTPaHHHMK, 3JICMEHTBI MHOT'OTPaHHHKA, TPABUIIbHBIN MHOTOIPaHHUK.

Pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (ITUpaMHa; IPU3MA,
MPSIMOYTOJIbHBIN TapajiIesIeIuIIe I, Ky0).

KnaccudunumpoBate ~ MHOTOTpaHHUKHM,  BbIOMpas  OCHOBAaHHS  JUIS
KJIacCU(pUKAIMU  (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABHIIbHBIC
MHOTOTPaHHHKH; MPSMbIC 1 HAKJIOHHBIC MPU3MBI, TapaJIICIICITUTICIBI ).

OnepupoBath MOHATUAMHU: CEKYIas IJIOCKOCTh, CEYCHUE MHOTOI'PAHHUKOB.

OOBSICHATH IPUHIIMIIBI TOCTPOCHUS CEUCHHUH, HCIIOIB3YS METOJI CIIEOB.

CTpouTh CEYCHHS MHOTOTPAaHHHUKOB METOJIOM  CJICJIOB,  BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEIKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHUJ
CBepXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XACHUE TEOMETPUICCKUX BEJIMYUH IO 00pa3iaM WiIH
aJITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJTUTHYECKHE METOJbI MPH PEHICHUH
CTaHJIAPTHBIX MAaTEMATHYCCKHUX 33]1a4 HAa BBIYMCICHUEC PACCTOSHHA MEXIY JABYMSI
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIUMHUCS MTPSIMBIMHU.

Pemath 3a1aun Ha HaXOXKACHHE MTE€OMETPUUYCCKUX BEJIMYHMH 110 00pasiaM HiIu
aITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJUTHYECKAE METOJbI IPH PEHICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYKMCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXKIYy TNPSIMOM M IUIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.



Bbraucnsate 00bEMBI M TUIONIAIM TTOBEPXHOCTEH MHOTOIPAaHHUKOB (MIpU3Ma,
nupaMypja) € TMpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOLIEHHUS MEXIy
IUIOLIAASIMU TOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX MHOTOI'PAHHUKOB.

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

W3Bnekarp, mpeoOpa3oBbIBaTh W HHTEPIPETHUPOBATH HHGPOPMALUMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTs reomerpuyeckue (HaKTbl Ui PEHICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIararoIuX HECKOJIBKO IaroB PELICHUs, €CJIA YCIOBUS IPUMEHECHHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBoAMTH HpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, pACIIO3HABATH MPOSBIECHUE 3AKOHOB FEOMETPUU B UCKYCCTBE.

[IprMeHATh MOMYYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3UPOBATH PEAbHBIC
CUTyallud W NPUMEHATb W3YyYEHHBIEC IOHATHUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu C(GOPMYJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallMl Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: UMWIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpasyrolre KOHMYeCKON TOBEPXHOCTH, KOHYC; chepruyecKkasi HOBEpXHOCTb.

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

OOBSICHATH CLIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccuduimponaTs B3auMHOE pacnoioKeHue cephl U MIIOCKOCTH.

OnepupoBatrh MOHATUSMHU: ILIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME ILIAPOBOTO CJIOSs,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh NOHATUAMM: MHOTOTPaHHHMK, BIHMCAaHHBIM B cdepy ¥
ONMHMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpaICHUS.

BbraucnsTh COOTHOLIEHHS] MEXIYy IJIOLIAASIMH MOBEPXHOCTEN M 0ObEMaMu
MOJOOHBIX TEII.



N3o00paxarh u3yyaemble (PUTypbl OT PYKM U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) TJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
¢quryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLEHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMALUMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEJCTABIECHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

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

[IprMEHATH TPaBUIIO NApAJUICIICIIATIEA.

OnepupoBaTh NOHATUAMM: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpaMU, CKAJIIPHOE IPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOPAMH, CKaJIsApPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHnsATs reomeTpuyeckue (AKThl I PELIEHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANnoaralinX HECKOJIbKO IaroB PELIEHNUs, €CIIU YCIOBU IIPUMEHEHUS
3aJlaHbl B IBHOM (popMe.

Pemate mpocrelnne reoMeTpUYECKUE 3a/adyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOA.

Pemlare 3amauM Ha [0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHUHW U
HaXO0XJIeHUEe F€OMETPUUECKUX BEIMUYUH M0 00pa3laM WK aaropuT™MaM, NpUMEHsIsI
M3BECTHBIE METO/IbI IPHU PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

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

[IpuBoANTH HpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KWU3HH, pACIO3HABATH MPOSBIECHUE 3AKOHOB FEOMETPUU B UCKYCCTBE.

[IprMeHATh MOMY4YEHHBIE 3HAHWS HA IPAKTHKE: AHAJIM3UPOBATH PEAbHBIC
CUTyalluld W NPUMEHATb W3YyYEHHBIE IOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CQOPMYJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallMl Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHITHI M TEOPEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeEM (undposbie)
Konrpoabusie | IlpakTnyeckue
n/n NPOrpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bubnnoreka [IOK
! Baezenie B CTepeoMeTpHIO 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 ) bubmmnorexa [JOK
[TapamienbHOCTB NPSIMBIX U TUIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 IlepnieHqUKyYIAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bu6nunoreka [JOK
4 VYTIubl MEXAY IPSMBIMU U IUNIOCKOCTSMHU 10 1 hitps://m.eds0o.ru/1¢209¢37
Bbu6nuorexa [JOK
M 11 1
> HOTOTPATHHIH https://m.edsoo.ru/1¢209e37
i bubnuorexa [JOK
6 OOBEMbI MHOTOTPAHHHKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEeHHUS], pACCTOSTHUS U YTJIbI 4 1 bubmmorexa [TOK
p ’ ds Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'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

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanMmeHoBaHHue pa3gesaoB H TeEM nudpoBbie
Ne ni/m P KoHTpoJbHBI IIpakTH4eckue (g )
NMPorpaMMbIl Bcero oOpa3oBaTeJibHbIE
e padoThlI padoTshI
pecypchl
bubnuoreka [JOK
1 T 12
¢J1a Bpatiiei https://m.edsoo.ru/1¢209e37
. bubnuorexa [JOK
2 Obneémbt Ten > I https://m.edsoo.ru/1¢209e37
3 BexTophe! 1 KOOPAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa ITOK
p pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600IIEHNE, 7 | bu6mmorexa [IOK
cucTeEMaTH3allus 3HaHUH https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 34 3 0



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoxka Konrpoiabusie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsl
OCHOBHBIE TIOHATHUS CTEPEOMETPUU:
TOUKa, IpsiMasi, MI0CKOCTb,
npoctpaHcTBo. 1IpaBuna
06 DaKe 4 DHCVIKA 1 bubnuoreka LIOK
u JKEHUS Ha PUCYHKaX:
p pHcy . https://m.edsoo.ru/aecc77cd
H300paXeHHSI TNTIOCKOCTEH,
napauIeJIbHBIX IPSAMBIX (OTPE3KOB),
CepeIMHbl OTpe3Ka
ITonsTHA: epecekaronecs
OCKOC epeceKaroInec a 1 bubmmorexa LIOK
1 TH, 11 KaoIuecs npsmast
» T1P p https://m.edsoo.ru/2d8a9¢99
U TUIOCKOCTb
[TonsiTHs: nepecekaronecs
OCKOC epeceKaroIuec a 1 Bubmmorexa LIOK
0 TH, 11 myecs npsmas
> 1P P https://m.edsoo.ru/db685¢73
Y TUIOCKOCTb
3HAKOMCTBO C MHOTOI'PaHHUKaMHU,
n300pakeHre MHOTOI'PaHHUKOB Ha 1 bu6nuorexa IIOK
PHUCYHKaX, Ha IIPOEKIIHOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHble cBefieHns 0 KyOe u
MUPAMHUJE, UX Pa3BEPTKU U MOJIENH 1 bubnmorexa LOK
P > 11X Passep ' https://m.edso0.ru/b30dff38
CeueHuss MHOIOIpaHHUKOB
HauanpHbie cBeneHus o Kyoe u 1 bu6mmoreka [IOK



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

MUPaMUJIE, UX Pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

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

[MousgaTre 00 aKCMOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa HOK
p p pHi: https://m.edsoo.ru/OccS5c4fe
CTEPEOMETPHUH U CICACTBUS U3 HUX
ITousgTre 06 akCHOMaTUYECKOM
8 0oCTpoEC cTepeoMe aKcuo bubmorexa HOK
I HHUU CT METPHH: HOMBI
P p p https://m.eds00.ru/239c8cb4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[MousTHE 00 AKCHOMATHYECKOM
9 OCTpOEC cTepeoMe aKCHO bubmiorexa HOK
IIOCTPOEHUHU CT METPHH: HOMBI
p p p https://m.edsoo.ru/65¢6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[MousTre 00 aKCHOMAaTHYECKOM
10 IMIOCTPOCHUH CTEPEOMETPHH: aKCUOMBI bubmorexa HOK
p p P https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anmHoe pacnosioskeHue npsiMbIX B
1 IIPOCTPAHCTBE: NEPECEKAIOIIMECH, bubnuorexa [JOK
rapajuielibHbIE U CKPEIMBAIOLINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapannenbHOCTh NPAMBIX U
MJIOCKOCTEH B IPOCTPAHCTBE:
12 napajieiibHbIe IPSIMBIE B bubmmorexa TIOK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapalIeIbHOCTh TPEX
MPSIMBIX
[TapamienbHOCTB NPAMBIX U
13 MJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapannenbHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
IIIOCKOCTH
14 VYrael ¢ coHanpaBI€HHBIMU bu6mmoreka [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/0cc5c4fe
https://m.edsoo.ru/3d8ffd32

CTOpPOHAMH

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

VYros Mexay NpsMbIMU B

bu6mmoreka [JOK

15
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bu6mmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapaienbHOCTB INIOCKOCTEN: bu6numorexa IIOK
HapajuIeIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18255
18 CBoiicTBa napayyIeNbHBIX IUIOCKOCTEN Bubmmorexa [IOK
P https://m.edsoo0.ru/e504d656
IIpocreiiye nMpoCcTpaHCTBEHHBIE
19 (Gurypsl Ha MJIOCKOCTU: TETPad Bubmmorexa LIOK
yp ) PaIP; https://m.edso00.ru/4a28dc02
KyO, apaienenumnesa
bu6mmoreka [IOK
20 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
bubmuoreka [JOK
21 ITocTpoeHue ceueHui
TPOCHHE CceaeHHHt https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota mo Teme
” "IIpsimble ¥ IJIOCKOCTH B bu6nuoreka LIOK
npoctpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IJIOCKOCTEN"
IleprieHAMKYIAPHOCTD NPSAMOUN U
23 HJ'I(I))CKOCTI/I'}II'IC pneH UK IJ)'IH HbIE Bubmmorexa [IOK
- MICPHICHMKY AP https://m.edsoo.ru/b19f6a5d
MpsiMbI€ B IPOCTPAHCTBE
24 [Ipsambie mapaiienbHbIE U bubnuorexa [JOK
MEPIEHIUKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0acl1c95
75 [Ipsimble mapasienbHble U bubmuoreka LIOK
MEPIEHAUKYJISIPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJIIpHOCTH bubnmmoreka [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

NPSIMON U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

IIpu3Hak nepneHIuKyJIIpPHOCTH

bu6mmoreka [JOK

27
MPSIMOU U TNIOCKOCTH https://m.edsoo.1u/79165d15
73 Teopema o npsimoi bu6nuorexa LIOK
NEPIEHAUKYJISIPHON IIIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o nipsamoi bu6numorexa IIOK
NEPIEHANKYIJISIPHON IIIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubnuotexa [JOK
MEPICHIUKYISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHIuKyISIp U HAKIIOHHBIE:
31 a(iTOSIHI/IeyOT £OQKH O TTOCKOCTH bubmmorexa OK
P il ’ https://m.edsoo.ru/33¢c477d3
paccTostHUE OT MPSAMOU 0 IJIIOCKOCTH
[leprnieHIuKyISIp ¥ HAKIIOHHBIE:
32 a(iTOﬂHI/IeyOT IT)quI/I 0 TUIOCKOCTH bubmorexa OK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHKE OT MPSIMOM J0 TNIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE:
33 a(f)CTOﬁHI/IeyOT I;O‘-IKI/I 0 IJIOCKOCTH Bubmmorexa I[JOK
P fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT MPSIMOM J0 INIOCKOCTH
[lepnenaguKyIsip U HAKJIOHHBIE!
34 a(iTOSIHI/IeyOT IT)quI/I 0 TUIOCKOCTH bubmorexa [TOK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT IPSAMOH /10 TIOCKOCTH
15 VYTIIBl B IPOCTPAHCTBE: YIOJ MEXIY bu6nuoreka [JOK
MIPSIMOU U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TUHEHHBIN yToJ bubnmmoreka [JOK
JIBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroj, TUHEHHBIN yro bubnuoreka LIOK

JBYTPaHHOIO yria

https://m.edsoo.ru/c7¢777ed



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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[leprieHAMKYASIPHOCTD IIIOCKOCTEH:

38 IPU3HAK NEPIEHIUKYIIPHOCTH ABYX bubmmorexa LOK
p Up JHIKYIBP By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHN
IepneHIUKYIIPHOCTE IIJIOCKOCTEN:
39 I I/II)SHaK neynelli UKYJISIPHOCTHU IBYX Eubmorexa IIOK
p vp JHIKYIBP By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
IlepneRIUKYIIPHOCTE MIIOCKOCTEN:
40 3| 153Ha1< neynelli UKYISIPHOCTH IBYX Bubmorexa IIOK
p Up JIHIKY AP By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEX MEpHEHIUKYIIPAX bubmmorexa IIOK
P p P AHKYIIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHEHIUKYIIIPAX bubmmorexa ILIOK
P p P AHKYIIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEPHEHIUKYIIAPAX bubmmorexa LOK
P p P AKYTIAD https://m.edso0.ru/91246736
KoHnTtponbHas paborta 1mo Temam
44 "[leprieHIUKYASIPHOCTD MPSMBIX U bubnmmoreka [JOK
miockocte" u " Yl MeXIy https://m.edso0.ru/5b971ef3
NPSMBIMH U TJIOCKOCTAMU"
[TonsiTe MHOTOTPAaHHHUKA, OCHOBHBIC
AJIEMEHTHI MHOTOTPAHHHKA,
45 BBITYKJIBIE U HEBBITYKIILIE Eubmorexa IIOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHas mpu3Ma; TpaHu U
46 OCHOBaHUS IPU3MBI; TIpsiMasi U bu6mmoreka [JOK

HaKJIOHHAs MPU3MBIL; OOKOBas U
IIOJIHASI IOBEPXHOCTH MPU3MBI

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
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[Tapannenenumnen, NpAMOYTOJIbHBII

bubmuoreka [JOK

47 napa’sulesienuIe]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Tupamuja: n-yroyipHas nupamuja,
IPaHU ¥ OCHOBaHHUE NMHUPaMUJIbI;
48 OOKOBas U MOJIHAS IOBEPXHOCTh buommorexa LIOK
. https://m.edsoo.ru/fblcd0as
MUPaMUJIbL; IPaBUIIbHAS U yCeUEHHAs
nupaMua
[TpaBuiIbHBIE MHOTOI'PAaHHUKU:
MOHSATHE IPABUIBHOTO

49 MHOTOTpaHHMKA; MpaBUJIbHAs PU3Ma bubnuorexa LIOK
Y IIpaBUJIbHAs UPAMHUA; IPaBUIIbHAS https://m.edsoo0.ru/074c8865
TpeyrojbHasi MupaMuaa u
IPAaBWIBHBIN TeTpasap; KyO
[IpencraBneHue o NpaBUIBHBIX

50 MHOTOTpaHHHMKaX: OKTa’ap, Bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5Sbf
JOJEKa’IP U UKOCAIP.
CumMeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTHI bubnuorexa LIOK
CHUMMETPUU B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajulieJenumne1ax, NpaBUIbHbBIX
MHOTOTpaHHHMKaX
Brruncnenue a3nemMeHTOB

52 MHOT'OI'paHHHUKOB: pEOpa, TuaroHasu, Bubmmorexa LIOK

https://m.edsoo.ru/6¢cdbecef
YTIIbI
53 [Tnomanb 60KOBOM MOBEPXHOCTH U bu6mmoreka [JOK

ITOJTHOM TIOBEPXHOCTH NIPSAMOM
MPU3MBI, IUIONIalb OCHOBAHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU

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



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/6cdbecef
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MNPSAMON MPU3MBbI

[Tnomanp 60KOBOM OBEPXHOCTHU U

IIOBEPXHOCTHU IIPABUIIBHOU

bu6moreka [JOK

>4 HHPAMILbL, TeOpEa O IOt https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
TTUPAMH/TBI
55 KonTponbHas padota no teme bubnuorexa LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5c04
N bubmuoreka [JOK
36 Torsie 06 0bneme https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
> OObEM mrpanie! https://m.edsoo.ru/235171b3
N bubnuorexa [JOK
>8 OOBEM mHpami ! https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
39 OOBEM mHpamHE! https://m.eds00.1u/79¢10312
N bu6mmoreka [JOK
60 OOBEM mHpamH ! https://m.edsoo.ru/2faade3f
bubmuoreka [JOK
1 "
6 OOnEM npH3Me! https://m.eds00.ru/79853608
. bubmuoreka [JOK
62 OOBEM mpu3MEI https://m.edsoo.ru/1e053890
N bubnuoreka [JOK
63 OObEM mpH3MEL https://m.edsoo.ru/482d3£51
64 KonTponbhas pabota no teme bubnuorexa LIOK
"O0BbEMBI MHOTOIPAaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpeHwue, 06006meHNE bubmmoreka [JOK

CUCTEMAaTU3alus 3HAHUN.

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



https://m.edsoo.ru/098bedad
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ITocTpoeHue ceuenuii B
MHOTOTpaHHHUKE

[ToBTOpeHue, 00001IeHNE
cUCTeMaTu3alus 3HaHuH.

66 Brruncnenue paccTosHUN: MEXTY | bubnuoreka LIOK
JBYMsI TOUKaMH, OT TOYKH J0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 INTIOCKOCTH, MEXTY
CKPEIIHBAOIIUMHUCS IPSIMBIMU
bu6mmoreka [JOK
67 HtoroBas koHTpoJibHAs paboTa 1 hitps://m.cdsoo.rw/b9146bc0
[ToBTOpenwue, 0600IIEHNE
CHUCTEMaTH3alus 3HaHUM.
Brrancnenue yrios: MExIy
68 CKPEIIMBAIOIIUMHUCS TPSIMBIMH, 1 brbmmorexa [TOK

MEXy TPSMOIl U MII0CKOCTBIO,
JBYTPaHHbBIX YTJIOB, YIJIOB MEXKITY
TUIOCKOCTSIMU

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68
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11 KIIACC

KoJsmn4yecTBo yacos DJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoxka Kontpoasnsbie | IIpakTnyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThI
pecypcsbl
Cdepa u map: ueHtp, paauyc,

1 MaMETp; TUIOIIA/Ib [IOBEPXHOCTH 1 bubmmorexa I[JOK
A P> Ha P https://m.eds00.ru/0341bc2b
cdepsl
B3aumnoe pacnonoxenue chepst u

bu6mmoreka [JOK
2 IJIOCKOCTH; KacaTelbHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas cepol

3 Hzob6paxenue chepsl, mapa Ha 1 bubnuotexa [JOK
mockoct. CeueHus mapa https://m.edsoo.ru/bel5f72
[unuHaapryueckas MOBEPXHOCTb,

4 o0pa3yromne HUIHHIPUIECKON | bubnuorexa [JOK
MMOBEPXHOCTH, OCh IWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8cl
MOBEPXHOCTHU
Hunmuaap: ocHOBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroIas u OCh; | bu6moreka [JOK
TI0MAh OOKOBOW U TTOJTHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N300paxenune uunuHapa Ha
riockoctu. Pa3BépTka nunuuapa.

6 CeueHus IMITUH]T pa (HJ‘IOCKOCTII:IO 1 bubmmorexa [JOK

. P ’ https://m.edsoo.ru/016e25¢eb
napauieIbHON WIIn
MePIEHANKYISIPHONW OCH IHJIMH]IPA)
7 Konunueckas moBepxHOCTb, 1 bu6mmoreka [JOK



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

00pa3yroIme KOHHIEeCKOM
MOBEPXHOCTH, OCh M BepUIMHA
KOHUYECKON MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KoHyc: ocHOBaHME U BEpPIINHA,

8 oOpa3yro1as 1 ocb; IJI0LAAb bubmmorexa [JOK
pasyiom B; TUIoman https://m.eds0o.ru/897dd3b2
OOKOBOH U MOJHON MOBEPXHOCTH
Yceuénnplii kKoHyc: 00pasyronye u
9 BBICOTA; OCHOBaIiII/ISI u gOKZBaSI bubmmorera [IOK
’ https://m.eds00.ru/1468bab3
MMOBEPXHOCTH
N3o6pakenne KoHyca Ha
mockocTy. Pa3BépTka KoHyca.
CeueHnus koHyca (IUIOCKOCTHIO, bubmuoreka [JOK

10 .

MapAJUIEIIbHOM OCHOBAaHUIO, U https://m.edsoo.ru/Obdelbed
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPILUHY)

1 KoMOunanwst Ten BpaiieHus u bu6mmoreka [JOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpasHHuK, ONMCaHHbIA OKOJIO

12 cdepsl; chepa, BUcaHHAs B bu6numoreka IIOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHUus

13 [Tonsitue 06 06bEMe. OCHOBHBIE bubnuorexa [JOK
CBOIiCTBa 0OBEMOB Tel https://m.edsoo.ru/26a03tb7

N bubnuotexa [JOK
14 06
PEM HHIHRAPA, ROHYCa https://m.edsoo.ru/5513d87b
N but6mmoreka [JOK
15 06
bEM 1Iapa H IOk Chephl https://m.edsoo.ru/d189bde2
16 [TonoOHBIC TENIa B MPOCTPAHCTBE. bu6mmoreka [JOK



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

CoOTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMHU
IMOAOOHBIX TEI

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

17 KonTponbHas paboTa no remam bubnuoreka LIOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha 1m0cKoCTH U B bubnuoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CinokeHue ¥ BhIYMTAHHUE BEKTOPOB bubmmorexa LIOK
p https://m.edsoo.ru/23{4f089
bub6moreka [JOK
20 v
MHOICHHE BEKTOpa Ha HHCIO https://m.edsoo.ru/dee379¢eb
Paznoxenune Bexktopa 1o Tpém
21 HEKOMILIAHAPHBIM BEKTOPaM bubmmorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
IIpaBuno mapasuienenumena
Pemenue 3ama4, CBI3aHHBIX C
22 MIPUMEHEHUEM MPABUII AEUCTBUH C bubmmorexa LIOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METO]T
23 I I/Ip CLIEHUH FCOMef WYECKUX bubmmorexa LIOK
pHp p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyronbHas cuctema
24 KOOPJIMHAT B MPOCTPAHCTBE. bu6numoreka IIOK
Koopaunats! Bexropa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpAMHATaX
25 VYroa Mexay BEKTOpaMHu. bubnuorexa [JOK
CxansapHoe NpOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexy bu6moreka [JOK

MMPAMBIMU U ITJIOCKOCTAMU

https://m.edsoo.ru/8efbe78¢e



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

KoHnTtponbHas pabora 1o teme

27 "BekTopbl 1 KOOpANHATHI B 1 bubmmorexa [IOK
p " PA https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpenue, 0600IIEHUE U

73 cructemaTu3anus 3HaHui. OCHOBHBIC | bubmuoreka [JOK
burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpenue, 06o0IIEHNE U

29 cucremaTtu3anus 3HaHui. OCHOBHBIC | bubmuoreka [JOK
burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPHH
[ToBTOpeHnue, 0600MIIEeHNE U

30 cHUcTeMaTH3aIlvs 3HaHWI. 3a/1aun 1 bubmuoreka [JOK
IIJIJAHUMETPUU U METObI UX https://m.edsoo.ru/7491efe0
penIeHus
[ToBTOpeHnue, 060061IIEeHNE U

31 cHUcTeMaTH3alys 3HaHWi. 3a1aun | bubmuoreka [JOK
IUIAHUMETPUH U METOBI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpeHwue, 06001IeHUE U

1 cucreMaru3anus 3HaHuil. OCHOBHbIE 1 bu6nuoreka [IOK
¢Gurypsl, ¢paxThl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUH

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

14 [ToBTOpenue, 06o0LICHNE U I bu6nuoreka LIOK

cucTeMaTu3alus 3HaHu! 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
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ITPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

10 KVIACC

Kon

npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CPeTHET0 00IEro 00pa3oBaHUsl

7 I'eomerpus
7.1 OrniepupoBaTh MOHATHSIMU: TOUKA, MPSMast, IIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CJICJICTBUSI U3 HUX TIPHU PEIICHUU
' r€OMETPUYECKUX 3a]a4
73 OnepupoBaTh NOHATHSAMU: MAPAUIETBHOCTh W NEPHEHIUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEN
74 KnaccuduipoBaTh B3aUMHOE PACIIOJIOKECHHUE TPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: IBYTPAHHBIA yIOJl, TPAHU JBYI'PAHHOIO YIJIA,
7.5 pebpo IBYrpaHHOTO yIiia, JUHEWHBIA YroJl JBYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTPaHHOIO yria
76 OnepupoBaTh NMOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIIbINA
' MHOTOI'PAHHHK, 3JIEMEHTbl MHOTOI'PAaHHHKA, IPABWIIbHBIA MHOTOTPAaHHUK
77 Pacnio3HaBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMujia, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapaienenumne, Ky0)
KnaccudummpoBaTh  MHOTOTPaHHUKH, BBIOMpas  OCHOBaHUS IS
- KIacCUpUKauu  (BBIMYKJIBIE W HEBBITYKIbIE  MHOTOTPAaHHUKH,
' NpaBUJIbHBIE MHOTOIPDAHHHMKHM, MpPSIMbIE W  HAKJIOHHBIE IPU3MBI,
napajuie’aenune/abl)
79 OnepupoBaTh MOHATUSIMU: ceKyuias MJIOCKOCTb, ceyeHue
' MHOTOT'PaHHUKOB
710 OOBSICHATH  NPUHLHUIIBI  [OCTPOCHHUS  CEYEHUH  MHOTOTPAHHUKOB,
' UCIIOJIb3YsI METOJI CIIEA0B
7.11 Ctpouth ceyeHuss MHOTOTPAHHUKOB METOJIOM CJIEAOB, BBIMOJIHATH

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




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJICHHE T€OMETPUUECKUX BEIMYUH IO 00pasiam
WIA alTOPUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYECKHUE METOJbI MPHU
pelieHun CTaHAAPTHBIX MATEMAaTHYEeCKUX 3a7ad Ha BBIYHCIICHHE
PacCTOSTHUM MEXAY IBYMs TOYKaMH, OT TOUKH JO MPSMOH, OT TOUYKHU J0

IJIOCKOCTHU, MEKAY CKPCIIUBAOIIUMHUCA IIPAMBIMU

7.13

Pemate 3amaun Ha HaXOXKJACHHE T€OMETPUUECKUX BEJIIMYUH MO 00pas3iam
WIM alrOpUTMaM, MPUMEHSS W3BECTHHIC AHAIUTUYECKHE METOIbI IMPHU
peLIEHUN CTAHIAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYMCICHUE YTJIOB
MEXy CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXAY MPSIMOW U IJIOCKOCTHIO,

MEXY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Borancnare 00bEMBI W IJIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuza) ¢ IpuMeHeHneM (GOpMYyJl, BEIYUCIATh COOTHOIICHHS
MEXIY MJI0ILA MU MOBEPXHOCTEH, o0BEMaMH 10T0OHBIX

MHOTI'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHSl B NPOCTPAHCTBE, LEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIECHTP, OChb U IIJIOCKOCTh CUMMCTPUHN (I)I/Il"ypbl

7.16

W3Bnekarb, MpeoOpa3oBbIBATE M HHTEPHPETHPOBATH HH(OpMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeICTaBICHHYI0 Ha

YepTEeKax U pUCYHKaAX

7.17

HpI/IMCHHTB TCOMECTPHUICCKUC CI)aKTBI AJId peICHUd CTCPCOMETPUUCCKUX
3aa4, MNOpeanojararomux HCECKOJbKO IHIaroB pCmCHUsA, €CIU YCIOBUA

MIPUMEHEHUs 33J]aHbl B IBHOUM (opme

7.18

[IpuMeHaTh MOpoCTEHIIUE MPOrpaMMHBIE CpPEIACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3aa4

7.19

IIpuBoaUTE MpHUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKU3HU, PACIIO3HABATDH MIPOABJICHUEC 3dKOHOB I'COMETPHUU B HUCKYCCTBC

7.20

[TpyMeHSTh MOTy4YeHHbIE 3HAHUS HA TIPAKTHKE: aHAIM3UPOBATh pealbHbIe
CUTyallud ¥ TPUMEHATh W3yUYCHHbIE TIOHSATHS B TMPOIECCe IOHCKa
pelieHus MaTeMaTHUYeCKU chopMyJIUPOBAHHOMN po0JIeMBl,
MOJICJIUPOBATh PEAJIbHbIE CUTYAllMM HA A3BIKE T€OMETPHUH, MCCIIEO0BAThH
MOCTPOEHHBIE MOJEIIU C HWCIOJIb30BAHUEM T€OMETPHUUYECKUX TOHITHH U
TeopeM, arrmapara anredpsl, pemaTh NPaKTUIECKHe 3a/1auM, CBSI3aHHbIE C

HaXO0XKACHUEM I'COMCTPHICCKUX BCIIMYNH




11 KIIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro Ny
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero oopa3oBaHus
pe3yJabTara
6 I'eomeTpus
OniepupoBaTh MOHATUAMU: AJIHHAPUUYECKAs IOBEPXHOCTh, 00pa3yIolne
6.1 MUIMHAPUYECKONW IMOBEPXHOCTH, LMJIWHIP, KOHWYECKash IOBEPXHOCTb,
' oOpa3ymomme KOHMYECKOH  MMOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTH
6.2 PacnioznaBate Tena BpameHnus (IUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYUEHUS TeJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE paclofioskeHUE cephl U MIOCKOCTH
OnepupoBarh MOHATUAMM: MIAPOBOM CEIMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
IIAPOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI U TIIOIIAAM TMOBEPXHOCTEH Ten BpalleHHUS,
' TCOMETPHUYSCKHX TEJl C MPUMEHEHHEM (opmy
OnepupoBarh TMOHATUSAMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
6.7 OMHMCaHHBIN 0KO0JIO cephl, chepa, BMUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIeHus
63 BpuucasTe COOTHONICHHS MEXIy IUIOMIAASIMH TOBEPXHOCTEH W
’ 00BEMaMU ITOTO0HBIX TET
6.9 N3o06paxaTts usyyaembie GUTypbl OT PyKd M C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrpinonHsaTe (BBIHOCHBIE) IUIOCKUE YEPTERKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHA CBEPXY, COOKY, CHHM3Yy; CTPOUTh CEUEHHUS Tel
BpalieHus
W3Bnekath, WHTEPIPETUPOBATH W TPEOOpPA3OBHIBATH WH(GOPMAILUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTYpax, MPEJACTABICHHYIO Ha
YepTekKax U pUCYHKaX
[IpumeHsITh TEOMETpUUECKUE (PAKTHI JJISI PEHICHUS CTEPEOMETPUICCKUX
6.12 3a/1a4, MPEIOoJIaraloliX HECKOJBKO IIIaroB PEUIEHUs, €CIIH YCIOBHUS
IPUMEHEHUS 33J]aHbl B SBHOU opme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonaaTe HeﬁCTBHH CJIOKCHHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YMCIIO, 06L$[CH$ITI), KakKMMH CBOHCTBAMH OHH

o0JagaroT

6.15

[IpumensTH NpaBUIIO Napasuleenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHAMU: ACKAPTOBLI KOOPAMHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroax Mexay  BEKTOpaMu, CKaJLIpHOC  MPOU3BEACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIUIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMMy BEKTOPOB M IIPOM3BEICHUE BEKTOPA HA 4YMCIIO, YIOJl
MEXIY BEKTOPaMH, CKAIIIPHOE IIPOU3BEICHHUE, PACKIAAbIBATL BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOI crcTeMe KOOPAHHAT

6.19

Pemrate HpOCTGﬁLHHG TCOMCTPHUYCCKUC 3aJadud Ha MPUMCHCHUC

BEKTOPHO-KOOPAWHATHOTO METOJa

6.20

Pemrate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCEMAaTHYCCKHX OTHOIIICHUU H
HaXO0XXACHUEC I'COMCTPUUCCKHUX BCJIUYHH I10 o6pa3uaM HJIn aJIrOpuTMam,
IIPUMCHSAA HU3BCECTHBIC METOJBI npu pEeIICHUN CTaHJAPTHBIX

MAaTEMAaTHYCCKHUX 3aaa4

6.21

[IpumeHaTh mpocTellMe MpOorpaMMHBIE CpEACTBA M 3JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMEI ITPU PCHICHUH CTCPCOMETPUUCCKHUX 3a/1ayq

6.22

HpI/IBOI[I/ITB MMPUMCPbI MAaTCMAaTUYCCKHUX SaKOHOMepHOCTeﬁ B IIpupoac u

JKHU3HH, PACIIO3HABATE IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpumeHsaTh NONYy4YEHHBIE 3HAHWA Ha IPaKTUKE: AaHAJIU3UPOBATH
peaibHble CUTyallud W TNPUMEHATh H3Y4EHHBbIE IMOHATHA B IpoLecce
MOMCKA pELICHUS MaTeMaTH4YeCKu CHOPMYITUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh PEalbHbIE CUTYyallud Ha S3bIKE T'€OMETpPUH, UCCIIEI0BATh
HOCTPOEHHBbIE MOJIENIN C HCIOJIb30BAaHUEM T€OMETPUUYECKHX MOHATHHA U
TEopeM, anmnapara ajareopsl, pelaTh MPaKTHYECKUE 3a7aul, CBI3aHHbIE C

HaXO0XACHUEM I'€COMCTPHUYCCKUX BEJIMYUH




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KVIACC

Koxa

IIpoBepsieMblii 3J1eMeHT CO/iep:KaAHUSA

I'eomerpus

7.1

OcCHOBHbBIE TOHATUS CTEpeOMETpuH. Touka, HpsiMas, IIOCKOCTb, NPOCTPAHCTBO.
[lonsTie 00  aKCMOMATUYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMETPUU U CIICACTBHUA U3 HUX

7.2

B3aumHOoe  pacrnonokeHue TOpsAMBIX B IPOCTPAHCTBE:  IE€pECEKaroLIrecs,
napajuleJbHble W CKpeluBaromuecs Impsmele. llapamnensHocTs nOpsAMBIX U
IUDIOCKOCTEH B TPOCTPAHCTBE: IApaJUICNIbHBIE MpsIMbIE B MPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSMBIX, MAPAUICIBHOCTh MPSMOM U IUIOCKOCTH. YTIUIBI €
COHAIIPaBJICHHBIMM CTOPOHAaMH, YTOJI MEXKIYy MpSAMBIMM B  IIPOCTPAHCTBE.
[TapaninenbHOCTh MIIOCKOCTEN: MapajuleIbHbIE MJIOCKOCTH, CBOWCTBA MapalIeIbHbIX
mockocteil. [IpocTeitmme npocTpaHCTBEHHBbIE (DUTYpPHI Ha IUIOCKOCTH: TETPadp,

Ky'6, mapauiCiaCIumIica, IoCTpoOCHUC CEUYeHUM

7.3

[lepneHauKyASIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE MpsIMbIE B
MIPOCTPAHCTBE, MPSIMbIE TApAIJICIBHBIC U IEPIIEHIUKYIISIPHBIC K INIOCKOCTH, IPU3HAK
MEePIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH, TEOPEMA O PSIMOM MepIeHANKYIIPHON
IJIOCKOCTH. YTJbl B TPOCTPAHCTBE: YroJl MEXKIYy MPSIMOM M IUIOCKOCTHIO,
JIBYTPaHHBIA yTOJI, JMHEWHBIA yroJl JBYrpaHHoro yria. llepneHnukynsp wu
HaKJIOHHBIE: PACCTOSHHME OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT MPsIMOM 10
TJIOCKOCTH, MPOEKIUS (PUTYPBI HA TJIOCKOCTh. [leprneHauKyIIpHOCTh TUIOCKOCTEH:
NpU3HAK  MEPHeHAUKYISIPHOCTH  JABYX  IulockocTeil. Teopema o  Tpéx

NEepIEHIUKYISIpaxX

7.4

[lonsiTie MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHThl MHOIOTPaHHHMKA, BBINYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
NpuU3Ma, TPaHU U OCHOBAHHUS NPU3MBI, MpsiMas W HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAsI TOBEPXHOCTh Npu3Mbl. [lapamnenenumnen, npsaMOyroibHbIA HapajuIesIeINIe T
u ero coictsa. [Ilupamuna: n-yronpHas nupamuaa, FpaHd U1 OCHOBAHUE MTUPAMMIBI,

OOKOBas W IOJIHASA IMOBCPXHOCTh MHUPaAMUIbI, IMMPpaBHUJIbHAA U yce‘{éHHaﬂ InUupamMujia.




OneMeHTl Npu3Mbl M nHpamuabl. [IpaBuibHBIE MHOTOTPAHHHMKM: IIOHSATHE
MIPAaBUJIBHOTO MHOIOIPaHHHUKA, IIpaBUJIbHAs IpHU3Ma U IpaBUIIbHAs MHUPAMUJIA,
MpaBWIbHAs TPEYyroJibHas NMUpaMuAa U MpaBUIbHBIN TeTpasap, KyO. [lpencrasnenue
O IPAaBWIBHBIX MHOIOIPAaHHUKAX: OKTAdJp, NOAEKa’aAp U uKocadapyrue CeueHus

MIPU3MBI 1 TUPAMUIBI

7.5

CummeTpusi B MPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOH,
IJIOCKOCTH. DJIEMEHTBl CUMMETPHUH B MUPAMUJAX, NapajuieJenunenax, npaBuibHbIX

MHOT'OrpaHHHUKax

7.6

Brruncrienue 31eMEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yrisl [lmomans
OOKOBOW TIOBEPXHOCTH M TIOJHON TIOBEPXHOCTH TIPSIMOM TPHU3MBI, ILJIOMIAh
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsiMOi mpu3Mbl. Ilnomans 6oxoBoi
MOBEPXHOCTH M TOBEPXHOCTH MPAaBWIBHON MNHUpamMHUAbIl, TeopeMa O IUIOIIaIu

yceuéHHoi nupamuabl. [lonstue 06 06béme. O6BEM nUpamMuIbl, IPU3MBI

7.7

HO,Z[O6HBI€ TCJIa B IIPOCTPAHCTBE. CooTtHomeHHs MCXKAY IUIomaasaMunu HOBCpXHOCTCfI,

00BéMaMu TTOTO0HBIX TEI

11 KITACC

Kon

HpOBEpﬂEMbIﬁ JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunuaapudeckass TOBEPXHOCTh, 00pa3yromue MUIMHIPUYECKON TTOBEPXHOCTH, OCh
WINHApUYECKOl moBepxHOCcTH. LumumHap: ocHoBaHust U OOKOBas MOBEPXHOCTb,

o0pa3yromias U 0ch, IOl OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konundeckast moBepXHOCTh, 00pa3yIolie KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIINHA
KOHMYECKOH mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, oOpa3yolas U OcCh,
IomEaasr OOKOBOM M TMOJHOM MOBEPXHOCTHU. YCEUEHHBIM KOHYC: oOpasyiolue u

BbICOTA, OCHOBAHUA U OoKOBas IMOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOMIa b MOBEPXHOCTH chepbl. B3anmuoe

PAaCIIOJJIOKCHUC C(bepbl n IJIOCKOCTH, KacaTclibHas IINIOCKOCTh K C(bepe, mIomanab

cthepsl

6.4

N3o6pakenue Tes BpallleHUs Ha IJI0CKOCTU. Pa3BépTka muiimHapa U KOHyca

6.5

KomOunanmu Tten BpamieHus M MHOTOTPaHHMKOB. MHOIOIpaHHUK, ONUCAHHBIN

OKOJIO C(bepbl, C(I)epa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIW TCJIO BpallICHUA

6.6

[Tonsitue 06 o0O0BEMe. OCHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME

HPSIMOYTOJIBHOTO TapaJulesienue1a u cueacTsus u3 He€. O0bEM MIMHIPA, KOHYCA.




O06bEM mrapa u wiomaas chepsl

[MTomoOuple Tema B mpoctpaHcTBe. COOTHONICHHS  MEXKIY — IUIOMIAISIMU

07 MOBEpPXHOCTEH, 00bEMaMU MOIOOHBIX TEI
6.8 Ceuenuss nmuinuHApa (MapauiebHO W TMEPHNEHIUKYJISIPHO OCH), CEYeHHUs KOHyca
' (mapasuieabHOE OCHOBAHUIO M MTPOXO/AIIee Yepe3 BEpIINHY ), CEUCHHS 1apa
Bekrop Ha mimockoctd M B mpocTpaHcTBe. ClI0KEHUE W BBIUUTAHHE BEKTOPOB.
6.9 YMHO)eHue BekTopa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTopaM. lIpaBuio mapamnenenunena. Pemenue 3agad, CBS3aHHBIX  C
IIPUMEHEHNEM MIPABUJI ACHCTBUI C BEKTOPaMU
[IpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BekTopa.
6.10 [Ipocreiimne 3amaun B KoOOpAMHATaX. Yrol MexAy Bekropamu. CkaispHoe

IMPOU3BCACHNUEC BCKTOPOB. Brraucnenne YIJIOB MCXKAY HNpPAMBIMU W ILNIOCKOCTAMM.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCETO IpHU PCIICHUU I'COMCTPUICCKUX 3a1a1




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K IPEIMETHBIM pe3yJbTAaTaM O0CBOCHUS
NpoBepPsSIeMOro OCHOBHOM 00pa30BaTeJLHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeGoBaHus o0pa3oBaHus

Biagenue meronaMM J0Ka3aTenbCTB, AJTOPUTMAMM DPEILICHMS 3aaad;
yMeHue (opMylIupoBaTh W ONEPUPOBATh MOHSATHSIMH: OIPEICICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, I0KA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYyITUPOBATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKIEHHE, NPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, MCIOIb30BaTh METOJ MATEMaTUYECKOM HWHIYKIUU;
IIPOBOJIUTH  JIOKA3aTEIbHBIE PACCYXKIACHUS TIpU PpEHICHUH  3ajad,
1 OLICHMBATh  JIOTUYECKYIO  IPaBUWIBHOCTb  PACCY)KIEHUH; yMEHHE
ONEPUPOBATH TNOHATHUSAMU: MHOKECTBO, IIOJAMHOYKECTBO, ONEpaluy Haj
MHOKECTBAMH; YMEHHME HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHMsI peallbHbIX IIPOLIECCOB U SIBJICHUM U NPU PELLIEHUN
3aJa4, B TOM UHCJIE€ W3 JPYyruxX Yy4eOHBIX NIPEIMETOB; YMEHHUE
ONepUpOBATh MOHATHAMM: rpad, CBA3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OINUCHIBATh TIpadbl pPa3TUIHBIMU

CHOCO6aMI/I; HUCIIOJIB30BATh Fpa(bbl IIpu pCHICHUH 3a1a4

2 YMeHue OnepupoBaTh MOHATHUAMM: HATYypaJIbHOE YHUCIO, LIEJIIOE YUCIIO,
CTEIEHb C LEJIBIM ITOKa3aTesIeM, KOPEHb HaTypajIbHOM CTEIEHU, CTEIICHb
C pauMOHAJIBHBIM  IIOKa3aTeleM, CTENEHb C  JICHCTBUTENBHBIM
nokasarejaeM, JorapupM UYMCiIa, CHUHYC, KOCHMHYC M  TaHTEHC
IIPOM3BOJIBHOIO YHCJIA, OCTAaTOK IO MOIYJIIO, PAlUOHAJIbHOE YHUCIIO,
UPPALMOHAJILHOE  YUCJIO,  MHOXKECTBA  HATYpPaIbHBIX,  LEIBIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YHUCENI, YMEHUE MCIOJIb30BaTh
NpPU3HAKU JIEIMMOCTH, HAaMMEHBIIWN OOLIMH JIenuTeNb M HauMeHbIlee
oOuiee kpaTHOe, anropuT™ EBKinga mpu pemieHnu 3aaad; 3HaKOMCTBO C
pa3sIWYHBIMM  IIO3MLIMOHHBIMU  CUCTEMaMH  CYHUCIICHHS;  YMEHHE
BBINOJIHATH BBIYUCIICHHE 3HAUEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO

CTENEHsIMH M Jiorapupmamu, HpeoOpazoBaHUs APOOHO-pAllMOHATBHBIX

BLIpa)KeHHfI; YMCHHUC OIICPUPOBATH INOHATHAMHU: TOCJICAOBATCIIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpudecKas Iporpeccus,
OecKOHeuHO yObIBalOIlas TIeoMEeTpUYecKas IpOrpeccus; yMEHHE
3a/1aBaTh MOCJIEJOBATEILHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX
dopMys; yMeHHE ONepupoBaTh IOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMIJIEKCHBIE YKCIIA, MOAYJb U apTYMEHT KOMIUIEKCHOTO
yuciaa, (¢GopmMa 3alUCH  KOMIUIEKCHBIX 4ucesl (reoMeTpudeckas,
TpUrOHOMETpUYecKass U  aireOpanyeckas); yMeTb IPOU3BOJHUTH
apudmeTnyeckue AEUCTBUA C KOMIUIEKCHBIMH YHUCIIaMU; MPUBOIUTH
IPUMEpPBl  UCIOJB30BAaHUS  KOMIUIEKCHBIX  YHMCEN;  OIEpUPOBATh
HNOHATUAMU: MaTpuua 2x2 u  3X3, onpenenurenb  MaTpULbL,

FCOMeTpI/IHCCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue omnepupoBaTh MOHATUAMU: PallMOHAIBHBIC, HPPALUOHAIbHBIE,
NOKa3aTebHbIe, CTETNEeHHBIC, JIOTapu(pMUYECKHe, TPUTOHOMETPUYECKHE
YpaBHEHMsT W HEPABEHCTBA, HUX CHCTEMBl; YMEHHE OIEpHpPOBATH
HOHATHAMH: TOXJECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHHUE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YpaBHEHUN M HEPAaBEHCTB, PAaBHOCUJIBHOCTh
YPaBHEHHI, HEPABEHCTB M CHCTEM; YMEHHE pEIlaTh ypaBHEHHS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX MPUEMOB; peElIaTh
YpaBHEHMsI, HEpPaBEHCTBA M CHCTEMbl C IapaMEeTpOM; IPUMEHSThH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI JJI PEIICHUS MaTeMaTHYECKHX

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

VYMeHne onepupoBaTh MOHATHAMU: (QYHKLUS, 4YETHOCTh (DYyHKIMH,
HNepUOTUYHOCTh (DYHKIMHM, OTPAaHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTH
byHKIMH, 3KCTpeMyM (QYHKIMH, HauOoJIblllee U HaMMEHbIIee 3HaYCHUS
(GYHKIMU HAa IPOMEXYTKe, HenpepbIBHas (GYHKIMS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBas ¥ BTOpasi MPOU3BOIHAS (PYHKIUHU, TEOMETPUICCKAN U
¢Gu3nueckuil CMBICT TPOU3BOJHOM, IepBOOOpa3Has, OIpeaesIEHHBIN
UHTErpal; YMEHHE HAaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUUCIIATh  NPOMU3BOJHBIE CYMMBI, IPOM3BEIEHMs, YacCTHOIO U
KOMITO3UIIMKM (PYHKLUI, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMM; YMEHHE HaxXOIuUTh HPOW3BOJHBIE 3JEMEHTApHBIX (YHKIUI;
YMEHHE UCMOJIb30BaTh HPOM3BOJIHYIO Ul HCCIeNOBaHUSA (DyHKIMIA,
HAXOJIUTh HAWOOJBIINE W HAUMEHBIIUE 3HAUCHHUsS (QYHKUUH; CTPOUTH
rpaduKd MHOTOUWIEHOB C HCIOJIb30BAHMEM almapaTa MaTeMaTHYeCKOTo
aHaJINM3a; TNPUMEHATh [POU3BOJHYIO MU HAXO0XKAEHUS HaWIy4dllIero

PEIICHNA B MNPUKIAJAHBIX, B TOM YHCJIC COIHUAJIBHO-5KOHOMHYCCKUX WU




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

NOMOIIbI0 TU(PepeHInanbHbIX ypaBHEHNUN

YMenue onepupoBath NOHATUAMU: Tpaduk GYHKIUH, oOpaTHas
GyHKLIMSA, KOMIO3UIMS (QYHKUUH, JUHEWHas (YyHKIMSA, KBaJpaTHUHAs
byHKIMS, panoHagbHas byHKIHA, CTEIEHHAs byHKIHA,
TPUTOHOMETpUYECKHEe  (DyHKIUM, OOpaTHble TPUTOHOMETPUUYECKHUE
¢yHKIMM, TOKa3aTedbHas H JorapudMuueckas (QYHKUUH; yMEHHUE
CTPOUTh TpadUKH H3YYEHHBIX (PYHKIIMH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (GYHKIMH, UCTIONB30BaTh TPaPUKH A U3yUSHHs POLIECCOB U
3aBUCUMOCTEH, MPHU PEIIEHUH 33134 U3 JIPYIMX Y4eOHBIX MPEIMETOB U
3ajlay U3 peaJbHOM JKU3HU; BbIpaXaTh (OPMYJIaMU 3aBUCUMOCTU MEXKAY
BEJIMYMHAMH; HCIIONIb30BaTh CBOMCTBAa M rpaduku (yHKIMHA A7
pelleHNs ypaBHEHUH, HEPABEHCTB U 3a]a4 C MapaMeTpaMu; U300paxarhb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHMUN,

HEPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/ladydl pPa3HbIX TUIOB (B TOM YHCJE Ha
HPOIICHTHI, A0JIM U YacTH, Ha JBM)KEeHHUE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33J]a4l U3 00JIaCTH yNPaBICHUS JUUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTaBIISATH BBIPAXKCHUS, YPaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI IO YCJIOBUIO 3a/ladM, HUCCJIEN0BaTh IOJYyYEHHOE pEIIEHUE U
OLICHUBATh MPABJONOAOOHOCTh pPE3yJbTaTOB; yYMEHHE MOJAEIUPOBATH
peaibHbIe CUTYyallUd HA SI3bIKE MAaTEMaTUKH; COCTABIISTH BBIPAKEHUS,
YpaBHEHHS, HEPaBEHCTBA M HX CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCJIE0BAaTh TIOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUWEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATHAMU: cpeHee apupMeTuyecKoe, Meauana,
HauOoJbllleeé M  HAMMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOTO Habopa; yMEHHE U3BJIEKaTh,
UHTEPINPETUPOBATh HMH(POPMAILMIO, TPEICTaBICHHYIO B TaliMuax, Ha
auarpaMmax, rpagukax, OTpa)xarollyro CBOMCTBA peabHbBIX MPOLECCOB U
SBJIEHUH; MPEACTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJIUIl U TUarpaMM;
UCCIJIE0BAaTh CTaTUCTUYECKHE [aHHBbIC, B TOM YHUCIIE C NPUMEHEHUEM
rpaduYecKuXx  METOJOB W  DJIEKTPOHHBIX  CPEACTB; rpaduyecKu

HCCJIICA0OBATh COBMCCTHBIC Ha6J'II-OI[eHI/IH C ITIOMOIObIO JHarpamMmm




paccerBaHMs U JIMHEWHOW pEerpeccuu

YMeHue omnepupoBaTh MOHSATHUSIMU: CIYyYaWHBIA OMNBIT M CIy4YailHOE
COOBITHE, BEPOSITHOCT CIYyYallHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HWCIOJB30BAHWEM TPAaPUUECKUX METOJOB; INPHUMEHSTh
(GopMysIbl CIIOKEHHSI M YMHOXKEHHUS BEPOSTHOCTEH, (OpMyiTy HOIHOM
BEpOSTHOCTH, (hopmyiry bepHym, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHMBATh BEPOSITHOCTH PEATBbHBIX COOBITHI; YMEHHE OIEepPHPOBAThH
NOHATHSMM: CIlydyaiiHas BEJWYHMHA, paclpesielieHue BepOsSTHOCTEH,
MaTeMaTU4ecKoe OXHIAHWE, TUCIEPCHs W CTaHAApPTHOE OTKIOHEHHUE
CIlyyallHOW  BEJIMYMHBI, (YHKLUUU pacmpeleseHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTeNPHOTO W HOPMAJBbHOTO  PAaCIpe/eNIeHHIH;
YMEHHE UCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX pACIpeNesICHUN s
peleHust 3a1ad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJNBIIMX YHCETN,
METOJIbI BBHIOOPOYHBIX HCCIICOBAHUI; YMEHHE IPHUBOIUTH TIPHMEPEI
NPOSIBJIICHUS 3aKOHA OOJBIIMX YHMCENT B NMPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHHUSX; YMEHUE OTIEPUPOBATH TIOHATHSIMH: COYETaHHE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YMCIO MepecTaHOBOK; OMHOM HploTOHa; ymeHue
NPUMEHITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS JUIsl PELICHUS 33124,
OLICHUBATb BEPOSTHOCTH  PEabHBIX COOBITHI; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH MOJyYCHHBINH PE3YIbTAT

YMeHue omnepupoBaTh IOHATUSAMH: TOYKa, MpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YyIJIA, IUIOCKHHA yTOJI,
JBYI'PAHHBIA yroj, TPEXTPAHHBIA YIroJ, CKPELIUBAIOLIUECS IPSMBIE,
MapaJUIEIbHOCTh M NEPIEHANKYJIIPHOCTh NPSIMBIX W IJIOCKOCTEH, Yol
MEXIY IPSMBIMU, YTrOJ MEXKIY IPSAMOM M IUIOCKOCTBIO, YrOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKAY
IPSIMBIMH, PACCTOSTHUE MEXKY TUIOCKOCTSIMH; YMEHHE HUCIIOJIb30BATh IIPU
peleHny 3a7ad M3y4YeHHble (DaKThl U TEOPEMBI TUIAHUMETPHUH; YMEHUE
OLICHUBAaTh  pa3Mepbl OOBEKTOB  OKpPY)KAIOLIEr0 MHpa; CTPOUTh
MaT€MaTHUYeCKUE MOJEIU C IOMOIUBI0 T€OMETPUYECKUX IOHATHA U

BCJIMYHMH, p€IIaTh CBA3AHHBLIC C HUMHW INPAKTUYCCKHUEC 3a/la4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAAb (PUTYpBl, 00bEM (UTYPHL,
MHOTOT'paHHMK, MPAaBUJIbHBII MHOTOTPAHHUK, CEYEHHE MHOTOIpaHHMKA,
Ky0, mapajuienenunen, mpu3Ma, NHpamuna, (Gurypa M MOBEPXHOCTH
BpallleHNs, LUWIMHAP, KOHYC, LIap, cdepa, IUIOMmaab cdepsl, MIONAIb

MOBEPXHOCTH THUPAMUJBI, TPHU3MBI, KOHYyCa, INUIMHAPA, 00BEM Kyba,




IPSMOYTOJIBHOIO [apaJlIeIeuIea, MUPaMUIbL, HPU3MbI, LUIMHAPA,
KOHYCa, Illapa, pa3BEPTKA IOBEPXHOCTH, CEYEHUs KOHYyCa U LUIUHAPA,
NapaJuleJbHble OCH WJIM OCHOBAaHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIMHApPA, KOHyCa,; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpAILIEHU, UX CEYEHUs, B TOM YHUCJIE C IOMOLIBIO JIEKTPOHHBIX CPENICTB;
YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (UTYD, CAMOCTOSTENEHO
dbopMyIupoBaTh OMNpeeNieHUs] U3y4aeMbIX (DUTYp, BBIIBUTATh TUIOTE3bI
0 CBOMCTBaxX W MpPHU3HAKAX T'€OMETPUUECKUX (PUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh MX; YMEHHE IMPOBOAUTH Kiaccupukamuio ¢uryp 1o
pa3INyYHBIM TpPU3HAKAM, BBIMOJIHATH HEOOXOIUMbIE OTOJIHHUTEIbHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh TOHSITHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNbHBIA TIEPEeHOC, CUMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHue TOA00Us, TOM00HBIE (QUTYpBI; YMEHHE
pacrno3HaBaTh paBHbIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJb30BaTh T€OMETPUYECKHUE OTHOIICHUS
NpH PEIICHUW 3a]a4; HAXOJUTh T€OMETPUYCCKHE BEIWYHHBI (IJIMHA,
yroj, IUIOIaab, OOBEM) MPH PEIICHWH 3aJad W3 JPYTHX Yy4eOHBIX
MPEIMETOB U U3 PEAIbHOM JKU3HU, YMEHHE BBIYHCISATH T€OMETPUICCKUE
BEITMYUHBI (JJIMHA, YTOJ, IUIOMAab, OOBEM, IUIONIAJb IOBEPXHOCTH),
UCTIONB3YSl M3Y4YeHHbIE (DOPMYJIBl M METOIBI, B TOM YHCIE: IJIOHIA/lb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, WIHHIPA, TUIOMAAb Cepsr;
00bEM Ky0a, MPSIMOYTOJILHOTO TMapajuIe/euIe/ia, TUPAMHIbI, MTPU3MBI,
MWIMHApPA, KOHyCa, IIapa; yMEHWE HaxXOAWTh OTHOIIEHWE OO0OBEMOB

MoTI00HBIX (pUryp
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YMeHue oneprpoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJUHATHI TOYKU, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BECHUE BEKTOpa Ha 4YHCIO, PasjIOKEHHE BEKTOpa Mo Oa3ucy,
CKaJISIpHOE TIPOM3BEJICHUE, BEKTOPHOE TNPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHUEC HCIIOJIb30BATh BeKTOpHBIﬁ n KOOpI[I/IHaTHI)II;'I METO/
JUI  pEIeHWss TEeOMETPUYECKMX 3aJad W 3ajad JAPYyrux y4eOHbBIX

MPEIMETOB
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YMmenue BI)I6I/IpaTI> HOI{XO[[SIHII/If/'I MeTod JIA pCHICHUA  3adaydu,
INIOHUMAaHUC 3HAYUMOCTH MATCMATUKUW B H3YUCHHU IIPHPOJHBIX U

O6H.[€CTB€HHLIX IMMPpOoNCcCCOB n HBHGHHﬁ; YMCHHC  pacCliO3HABATb




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

MaTEeMaTU4YECKON HayKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
ET'2 10 MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Kon

1 Uucna u BBIYUCIECHUS

1.1 HartypanbHble u nienbie uncia. [Ipu3Haku 1eIMMOCTH LENBIX YHCEIT

15 Panmonaneupie uncna. OOBIKHOBEHHbIE U JECATUYHBIE JApPOOH, IPOLIEHTHI,
' OecKOHEeYHbIE EPHONUECKUE TpodU

13 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHMU. [enictBus c
' apupMeTHIeCKUMHU KOPHIMH HaTypalbHON CTETIEHU

14 Crenenb ¢ wenbliM MokaszaresneM. CTeNeHb C palUMOHAIBHBIM ITOKA3aTENIEM.
. CBoiicTBa cTenieH!

s CuHyc, KOCMHYC M TAaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHUCIOBOI0 apryMeHTa

1.6 Jlorapudm uucna. [lecatuunbie 1 HaTypabHBIC JOTapU(PMBI

JletictBuTenbHble YHuCIa. ApupMETHYECKHE OIepalud ¢ JICHCTBUTEIHHBIMH
1.7 yuciaamu. [lpubnmkEHHbIE BBIYUCICHHS, MpPaBUiIa OKPYIJICHHS, NPUKUIKA M
OIICHKA Pe3yJIbTaTa BHIYUCICHUN

1.8 [IpeobOpazoBanue BhIpaKeHUN

1.9 Kommekchsle uncna
2 YpaBHEeHUs U HEPABEHCTBA

2.1 Lenble 1 IpOOHO-palIMOHANBHBIE YPAaBHEHUS

2.2 HppaunoHanbHbIe YpaBHEHUS

23 TpuroHomeTprudyecKkue ypaBHEHU

24 [Toka3zarenbHble U orapuMuyeckue ypaBHEHUs

2.5 Lensie u 1poOHO-pallMOHATBHBIE HEPABEHCTBA

2.6 WppatmonansHbie HEPAaBEHCTBA

2.7 [TokazaTenbHbIe U TOrapuPMUUECKIE HEPABEHCTBA

2.8 TpuroHomeTprudecKue HEPaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.1 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu




zil Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeenuTenb MaTPUIIbI
3 OyHKIMK U rpaduku
31 Oyukiys, cnocods! 3ananud Gyskuun. I'padpuk Gynkuuu. BzaumHo oOparHbie
' ¢ynkun. YétHple u Heu€THble pyHKuMHU. [lepuoanueckue GpyHKIUN
Ob6nacte ompeaeneHuss U MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymu QyHkumu.
35 [TpoMeXyTKM 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKIIMU.
' Makcumymbl 1 MUHUMYMBI QyHKIMH. HaunOosbliiee n HauMeHblllee 3HAUYECHUE
(GYHKLINHU HAa IPOMEKYTKE
13 CrenenHas (yHKIMS ¢ HaTypaJbHbIM U LeNbIM TOKa3zareneM. E€ cBoiicTBa u
' rpa¢uk. CBoHCTBa U TpaduK KOPHS 71-0i CTENeHH
34 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U TpaduKH
3.5 [ToxazarenbHast 1 norapudmMuyeckas GyHKIUN, UX CBOWCTBA U TpaduKu
Y Touku paspeiBa. AcuMnToThl TrpadukoB QyHknuid. CpoiicTBa (QYHKIHIM,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATEILHOCTEH
18 Apudmernueckass U reoMmerpuueckas mporpeccur. Dopmyna  CI0XKHBIX
' IIPOLIEHTOB
4 Havana maTreMaTn4ecKoro aHaansa
4.1 [TpousBoanas ¢pyukmuu. [Ipon3BoHbIE dJTIeMEHTAPHBIX (DYHKITHI
[TpumeHeHre MPOU3BOAHOM K HCCIEAOBaHMIO (YHKIMH Ha MOHOTOHHOCTb H
4.2 SKCTpeMyMbl. HaxoxaeHue HauOOIBIIEro ¥ HAaUMEHBIIETO 3Ha4YeHUs (QyHKIHH
Ha OTpe3Ke
4.3 [TepBooOpasnas. MHrerpain
5 MHoXecTBa U JIOTHKA
5.1 MHo>xecTBO, onepanuu Haj MHOXecTBaMU. [luarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposITHOCTB M CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus




7.1

®durypsl Ha INIOCKOCTH

7.2 [IpsiMbIe U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku

7.4 Tesna u NOBEPXHOCTH BpALLICHUSI

7.5 KoopanHatsl 1 BEKTOpPEI
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