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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEAHEro 00Iero o0pa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHs M HENPEPBIBHOIO 00Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIBHOIO pa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUUYECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS TE€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX MPEJICTaBICHUH O CYIIHOCTH M NPOUCXOKICHUH T€OMETPUUYECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAyK M POJIM MAaTeMaTUYECKOTO MOJICIUPOBAHMS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXKHOCTh M3yUEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKMX 3aJad, YMEHHE BBIIBUTATh U OMpPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeNbHOCTH 4YenoBeka. OpueHTamusi 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUIbl Y4eOHOH U TPYIOBOM JESITEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIbHOCTH 10 MHOTUM HAIMPABICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKUX TIE€OMETPUYECKHX 3HaHUHM U  JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUS
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYarOIMXCs CPEIHEH ITKOMBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUI
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €ciM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpHTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIsSIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHHEC METOJAMH PEIICHMsI 33a]1ad Ha TIOCTPOCHHUS HAa M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHHE YMEHHUS TPOBOJUTH  HECIOXKHBIC  JOKa3aTelIbHbBIC
pacCyXJICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU IPAMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX M IPHU U3YyYEHUU IPYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpPMYIMpOBaTH HX HaA S3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYYEHHBIE PE3YJIbTaThI.

OTINYUTENBHOM OCOOEHHOCTBIO IPOrpaMMBbl SIBIISIETCSl BKJIKOYEHHE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3a]ad, peIIaeMbIX Ha YPOBHE
WHTYUTHUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad4 Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHNU.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NPEICTaBICHUNA OOydYaloluXcs, paclIupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHANPABJICHHBIMU CTOPOHAMH; VyTOJd MEXAYy HpsIMbBIMH B IPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEUEHUH.

[leprieHIUKYJISIPHOCTD MPSIMOM U MJIOCKOCTH: NEPIIEHIUKYJISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MpSMBIE MApPAJUICIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroJl, JIMHEHWHBIA yroa JIBYTPpaHHOIO  yrJa.
[lepneHAMKyIISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEepHEHINKYJIISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncienre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHand, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOM
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMOBepXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias
M OCb, IUIOMAJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a1b Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY ILUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Cedenus mwiMHApa (MapaUiebHO M TMEPICHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToJ Mex1y Bekropamu. CKalsipHOE NPOU3BEIECHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yrTC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI M Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peleHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTeMaTH4YeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIIOOMS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHUEM COBepUIaTh OCO3HAHHBIA BBHIOOP
Oyaymieit npodeccuu U peaan30BbIBATb COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYSCKUX 3HAHWHM Ui pPEIICHUs 3aJa4 B
00JIACTH  OKpYI)KAaIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIICCTBCHHOH MPAKTUKH, IMOHUMaHHEM
MaTEeMaTHUECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBIIATh NPOCKTHYID M HCCIICIOBATCIIbCKYIO JICSITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro IMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie — noznasamenvhvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUArOWUXCS (0CBOeHUe
Memo008  NO3HAHUA — OKPYHCAUie2o0  Mupa;,  NpuMeHeHue  J102UYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMH, (OPMYIHPOBATH
OTpECICHUS  TOHATHH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHsS B (akTaxX, NaHHBIX, HAOJIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3ajadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodiIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OO0menne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh MOTY4YEHHbBIN pe3ylbTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pElIeHHUs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaesaTh BUABI padoT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh padOThl U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmasusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCOO pelIeHuUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIBb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MNPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKCHHS WIM HENOCTHKECHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudpuimpoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpajycHas Mmepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN HapaJijiesIeuIe]l, Kyo0).

KnaccudummpoBate ~ MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPAaBUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuneabl).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nUpaMua) ¢ TNpUMEHEHHeM (OpMysd; BBIYUCIATH COOTHOLICHHS  MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekatb, mMpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOIbKO [IAr0OB PEIICHHMS], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmneprpoBaTh MOHATUSMHU: LWIMHJPUYECKAs MOBEPXHOCTh, OOpasyromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HAIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosokeHne chepol U MI0CKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIMCAHHBIK B chepy #
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaembie (QUTYppl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeEHTH NPaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxO0XJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrOpUTMaM, NpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KW3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYJIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
bubnnoreka IIOK
1 Beexettite B cTepeomerpitio 10 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubmuorexa [HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHIUKYISPHOCTD MPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
4 VYTriel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nuoreka [IOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubmorexa [JOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YTJIbI 4 1 bubmorexa [JOK
P ' P - https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5



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 KJIACC

KoJunyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
bu6nuoreka [IOK
1 T 12
et Bpatiierit https://m.edso0.ru/1c209e37
. bu6mmoreka [IOK
2 OOnEmbt Ten > L https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
3 B 10 1
€KTOPBI U KOOPAUHATHI B IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bubnnoreka IIOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3



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

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxkeHUs HA PUCYHKAX:
n300pakeHusl II0CKOCTEH, apauIeNbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

https://m.edso0.ru/14467518

Ilonstus: MepeCCKaromuecs 1miIOCKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

https://m.edsoo.ru/9f4eae31

https://m.edsoo.ru/ae56ad45

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKaAX

https://m.edsoo.ru/58a8729a

Hauanpubie cBeienns o kyoe u mupamuse,
WX pa3BEPTKH U Mozenu. CeueHust
MHOTOTPAaHHUKOB

HauanbHble cBesieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus
MHOTOTPaHHUKOB

[TousiTue 06 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUHN: AKCUOMBI CTCPECOMCTPHUU U
CIICACTBUA U3 HUX

https://m.edso0.ru/c4373c37

https://m.edsoo.ru/bbc413dc

https://m.edsoo.ru/9cfc3f4f



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37
https://m.edsoo.ru/bbc413dc
https://m.edsoo.ru/9cfc3f4f

[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOSCHUH

napaaaCICIIIIC]

8 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/da5bd46b
CJIE/ICTBUS U3 HUX
[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOSHUH

9 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/c2e97ba7
CJIEJICTBUS U3 HUX
[TonsiTrie 06 akcMOMaTHYECKOM MOCTPOSHUU

10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/lac7f137
CJIEJICTBUS U3 HUX
B3anmHOe pacnosiokeHue NpsiMbIX B

11 MPOCTPAHCTBE: NIEPECEKAIOIINECH, https://m.edsoo.ru/2afalf36
napajuieJbHbIe U CKPEIIUBAIOLIUECS TPSMBbIE
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B

12 HPOCTPATICTRE: HApAILICIBHBIE 1P m\fble s https://m.eds00.ru/1977a523
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpaHcTse: [IapamienbHOCT IPAMON U https://m.edsoo.ru/aa6f3833
IJIOCKOCTH

14 VYrael ¢ cOHanpaBIE€HHBIMA CTOPOHAMM https://m.edso00.ru/a78748f6

15 Yroi Mexay NpsIMBIMU B IIPOCTPAHCTBE https://m.edsoo.ru/7ea636be

16 Yron mexay npsiMbIMU B MPOCTPAHCTBE https://m.edsoo.ru/aa7a8f5c

17 HapasersiocTs niockocTei: https://m.eds00.ru/26631b26
napajuieiabHble IIIOCKOCTH

18 CBolicTBa apauIeTbHBIX TUIOCKOCTEH https://m.edsoo.ru/34d5b9ec
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI

19 Ha TJIOCKOCTH: TeTpa’ap, KyoO, https://m.edsoo.ru/e9badc7d



https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523
https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d

20

IToctpoenue ceuenuit

https://m.edsoo.ru/653b13ch

21 [TocTpoenue ceueHuit https://m.edsoo.ru/72ece97d
KonTtponpHas padora no teme "[Ipsimblie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE. https://m.edso0.ru/f6438b9b
[TapanienbHOCTh NPAMBIX U IIOCKOCTEMR"
[IepnieHIUKYIAPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIE TPSIMBIC B https://m.edsoo.ru/a714f338
MIPOCTPAHCTBE
I1

24 DAMBIC HApaLICHBHEIC 1 https://m.edsoo.ru/e44f4d53
MEePHEHANKYIISIPHBIE K TTIOCKOCTH
I1

25 PAMPIC HAPaTITEIbHBIC 1 https://m.edsoo.ru/25c8fdd8
NEPHEHANKYIISIPHBIE K ITIOCKOCTH
N o

26 PHSHAIK TIEPHCHAMIYPPHOCTH HPAMOH H https://m.edsoo.ru/f28e19f5
MIJIOCKOCTH
N .

27 PHSHAK HEPTCHMIYIAPHOCTH HpAMOH 1 https://m.edsoo.ru/32a7de6e
TIJIOCKOCTH
T . o

28 COPEMA O PAMOH HEPHCHIHIyIBIPHON https://m.edsoo.ru/4ea85ec3
MJIOCKOCTH
Teopema o 0i1 meprie oM

29 PEME O TIPAMOH HEPHERMIYTPHON https://m.eds00.ru/d9533342
MIJIOCKOCTH
Teopema o IpsAMON NEPIIEHAUKYISIPHON

30 P P PHEHAKYAP https://m.eds00.ru/1556888b
MIJIOCKOCTH
[lepnieHauKyIsIp U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/3bb9d2b9
IpsIMOH 10 TIJIOCKOCTH
[TepnenauKymsip ¥ HAKJIOHHBIE: PACCTOSIHHE

32 OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE OT https://m.edso00.ru/6fa81822

IPSIMOM 10 IIJIOCKOCTH



https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53
https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822

[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/c456dcf7
PsIMOM 10 IIJIOCKOCTH
[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/5ad7c883
IIPSIMOM 10 IIJIOCKOCTH
Y : 5

35 FIBL B HPOCTPAHCTRE: YIOM MLy TPMOH https://m.edsoo.ru/5527feed
U TJIOCKOCTBIO

36 JlByrpatiblii yroi, THHEHHbII yrox https://m.edsoo.ru/6ce6ff8c
JIBYTPaHHOIO yrIjia

a 1 yTod, eMHBIN yTo

37 JlByrpatHblit yroi, THHEHHbIi yron https://m.edsoo.ru/1e7c28bf
JIBYTPAHHOTO yTJia
[lepneHAMKyYISIPHOCTD MJIOCKOCTEM: IPU3HAK

38 PHEHAIIYAP pu https://m.eds00.ru/7895d29e
MEePIEHANKYJIIPHOCTH ABYX TJIOCKOCTEH
I1 i

39 CPUCHARIYIFPHOCTS IDIOCKOCTEN np1:13Ha1< https://m.edsoo.ru/7271c12f
NEePHEHANKYJISIPHOCTH ABYX MIOCKOCTEH
[Iepme ocC OCKOCTEMN: 3Ha

40 PHCHMKYIAPHOCTE TUIOCKOCTEH: TP I:I Hax https://m.edsoo.ru/5b6673a4
MEePIEHANKYJIIPHOCTH JABYX TIIOCKOCTEH

41 Teopema o Tpéx meprneHANKYIIPax https://m.edsoo.ru/8de5a9c7

42 Teopema o TpEX nepneHaUuKyIApax https://m.edsoo.ru/cca2833d

43 Teopema o TpEX mepreHANKYIsIpax https://m.edsoo.ru/22caf7be
KonTponsHas pabora mo Temam
HH

44 epHeHm{Iini{,pHOCTB HPAMBIX | https://m.edsoo.ru/1b323f77
miockocte" n "YTibel MeXy NPSAMBIMUA U
MJI0CKOCTSIMU"
[ToHsiTHE MHOTOTPAaHHKUKA, OCHOBHBIE

45 JJIEMEHTBI MHOTOI'PAHHUKA, BBIITYKJIbIE U https://m.edsoo.ru/f12f4edd

HCBBITYKJIBIC MHOTOTPAHHHUKH, pa3BépTKa



https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883
https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4
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https://m.edsoo.ru/f12f4edd

MHOI'OrpaHHHUKa

46

47

48

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAs
MPU3MBbI; OOKOBAsI U MOJIHAS TIOBEPXHOCTh
MIPU3MBI

[Tapannenenumnen, NpaMOyTroJIbHBII
napasuieNienune] U ero CBolcTBa
[Tupamuna: N-yronpHas nupamuia, TpaHu u
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS
MOBEPXHOCTh MTUPAMU/IBL; TPABIIIbHAS U
yceuéHHasi TUpaMuIa

https://m.edsoo.ru/d7ebd54¢

https://m.edsoo.ru/f58ac2de

https://m.edso0.ru/36389a9b

49

[IpaBuibHBIE MHOTOIPAHHUKHU: ITOHSTHE
IPaBUIBHOIO MHOTOTPaHHUKA; IPAaBUIIbHAS
pU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYroJbHAas MUpaMua u
NPaBUIBHBIN TETpa’ip; Kyo

https://m.edsoo.ru/led67d9b

50

IIpencraBnenue 0 mpaBUIbHBIX
MHOTOIPAaHHUKAX: OKTa’Ap, AOJAEKadIp 1
MUKOCa3p.

https://m.edsoo.ru/e3a23c2c

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TUIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuieienuneax, paBuIbHbIX
MHOT'OI'PaHHHUKAX

https://m.edsoo.ru/bd46185f

52

53

Brrunciienne 31eMeHTOB MHOTOIPaHHUKOB:
pé06pa, TuaroHanu, yribl

[Tnomaas 60KOBOW MOBEPXHOCTH U MOJTHOMN
MMOBEPXHOCTHU MPSAMOM IPU3MBI, ILIOIIAAb

https://m.edso0.ru/3c28c528

https://m.edsoo.ru/a5ed7546



https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b
https://m.edsoo.ru/1ed67d9b
https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
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https://m.edsoo.ru/a5ed7546

OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MPSIMON TIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IMMOBCPXHOCTHU HpaBI/IJ'HJHOI\/'I nupamMubl,

54 . 1 https://m.edsoo.ru/a229ch6f
TEopeMa O TUIOIAA OOKOBOM MOBEPXHOCTH
YCEUYEHHOW MUPAMUBI
55 Kontpoxbas pabora no teme 1 https://m.edsoo.ru/e84d9cef
"MHororpaHHuku"
56 [TonsiTre 06 06BEMeE 1 https://m.edsoo.ru/1ba674d8
57 O0BEM TUpamMuabl 1 https://m.edsoo.ru/e63cb619
58 O0BEM TUpaMu bl 1 https://m.edsoo.ru/128cc5df
59 O0BEM TUpPaMHUTBI 1 https://m.edsoo.ru/3e45e6dd
60 O0BEM TUpaMu bl 1 https://m.edsoo.ru/39a416h6
61 O06bEM IpU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O0BEM TPU3MBI 1 https://m.edsoo.ru/a6alb56¢
63 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/6ffc8623
64 KomrporbHas pa6"oTa o Teme "OGbEMbI 1 https://m.edso00.ru/1a826542
MHOTOTPaHHUKOB
[ToBTOpeHue, 06001IeHNE CCTeMaTH3aINSs
65 3HaHui. [TocTpoeHune ceuennii B 1 https://m.eds00.ru/63c1f766
MHOTOTPaHHHKE
[ToBTOpenme, 0600IIEHNE CUCTEMATH3 AT
3HaHUM. BeruKciieHne pacCTOSIHUI: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKH 10 IPSIMOH, OT 1 https://m.edsoo.ru/d219ddb9
TOYKH JI0 TIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU
67 Hrorosast koHTpOIBHAs paboTa 1 https://m.edso0.ru/1129561e



https://m.edsoo.ru/a229cb6f
https://m.edsoo.ru/e84d9cef
https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
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https://m.edsoo.ru/3e45e6dd
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[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUW. BeIunciieHue yriioB: MExXIy

68 CKPEIIHUBAIOIIUMUCS MIPSIMBIMU, MEXKITY
MPSIMOM U TIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJI0B MEXKIY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/b44e7673



https://m.edsoo.ru/b44e7673

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTposbHbie
Bcero oOpa3oBaTeJibHbIE
padoThI
pecypchl

Cdepa u map: ueHtp, paauyc, 1MameTp;

1 dep P- ISHID, PATLYC, 2 P 1 https://m.edsoo.ru/e6a58a2c
IIJIOIA b TIOBEPXHOCTH ChEephI
BsaunmMHuoe pacrionoxxenue chepsl u

2 IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K 1 https://m.edsoo.ru/8a7eb42e
chepe; iomaab chepsl
N3o6paxkenue cepsl, mapa Ha

3 P bep P 1 https://m.edsoo.ru/fle6a34a
mockocT. CedeHus mapa
unuuapuyeckas TOBEPXHOCTb,
obpas He MITHHAPHICCKON

4 pasylote i AP . 1 https://m.edso00.ru/2d2dfe52
MOBEPXHOCTHU, OCh IMJIMHIPUIECKOMN
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 https://m.edsoo.ru/fcf68351
TJI01AIb OOKOBOM M MOJHOM MOBEPXHOCTH
N300paxkeHne NUINHAPA HA TIIOCKOCTH.
Pazpéprka nmmmnaapa. CedeHus MuIMHApa

6 pria AP . B AP 1 https://m.edsoo.ru/666ebad5
(TI0CKOCTHI0, MapaIeIbHON WU
MEPIECHIUKYIIPHON OCH IIUIUHPA)
Konnueckas moBepXHOCTh, 00pa3yromme

7 KOHHMYECKOU ITOBEPXHOCTH, OCh U BEPIIHHA 1 https://m.edso00.ru/f91757b4
KOHHMYECKOU MOBEPXHOCTU

8 Konyc: ocHoBaHuE U BepIIMHA, 1 https://m.edsoo.ru/fc7babab



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
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o0pa3yromias u OCh; MIOMAaAb OOKOBOW 1
IOJIHOM MOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3ylonme u

9 BBICOTA; OCHOBAaHHUSA K OOKOBas 1 https://m.edsoo.ru/adbfccfd
MOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUIOCKOCTHI0, MapauIeIbHON OCHOBAHUIO, 1 https://m.edso0.ru/26c49378
Y IUIOCKOCTBIO, MPOXOISIIEH yepes
BEPILUHY)

11 KomGunawuts Ten Bpatetis u 1 https://m.edso0.ru/9cffd6f3
MHOTOTPaHHUKOB
MHororpaHHHK, ONMCAaHHBIA OKOJIO

12 cdepsl; chepa, BIHCaHHAs B 1 https://m.edsoo.ru/52fe59c6
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 HOH"SITI/IG 00 00béme. OCHOBHBIE CBOICTBA 1 httos://im.edsoo.ru/49a2fcd8
00BEMOB TeN

14 O0BEM UIMHIIpa, KOHYyCa https://m.edsoo.ru/951324a7

15 O06bEM mapa u wiomaask chepsl https://m.edsoo.ru/3c663del
[TogoOHEbIe TeNa B MPOCTPAHCTRE.

16 COOTHOLIEHUS MEXTY TUIOIAIMH 1 https://m.edsoo.ru/7a7c3f85
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 Kourposbias pabora no remam "Teia 1 https://m.edsoo.ru/17bb757e
Bpauenus" u "O6bemsl Ten"

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE 1 https://m.eds00.ru/72669d66

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1 https://m.edsoo.ru/11blccbe

20 YMHOK€EHNE BEKTOpa Ha YHCIIO0 1 https://m.edsoo.ru/ec1f9d28

21 Paznosxenue BekTopa 1o Tpém 1 https://m.eds00.ru/81213f3b



https://m.edsoo.ru/a4bfccfd
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https://m.edsoo.ru/ec1f9d28
https://m.edsoo.ru/81213f3b

HEKOMIUIaHapHbIM BekTopaM. [IpaBuio
napaenenumnena

22

23

24

Pemienue 3aga4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCHCTBUM C
BEKTOpaMHU

KoopanHatHo-BEKTOPHBINA METOI ITPU
peLIeHNU TEOMETPUYECKUX 3a7au
[IpsiMoyronbHas cucteMa KOOpJAUHAT B

npoctpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3a1a4u B KOOpIUHATAX

https://m.edsoo.ru/ca866867

https://m.edsoo.ru/1de2f88a

https://m.edsoo.ru/75b68f61

25

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

https://m.edsoo.ru/d5226d23

26

27

Brruucnenue YTJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

KontponbHas pabora no reme "Bekropsl u
KOOpJAWHATHI B IPOCTpaHCTBE"

https://m.edsoo.ru/6b228fce

https://m.edso00.ru/373492c3

28

[ToBTOpenue, 0600IIEeHNE U
cucreMarusanus 3HaHui. OCHOBHbBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

https://m.edsoo.ru/339a84dd

29

[ToBTOpenHue, 0600IEeHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

https://m.edsoo.ru/71d2d412

30

31

[ToBTOpeHme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU M METOJIBI HX PEIICHUS

[ToBTOpeHuEe, 0600IIeHNE 1

https://m.edsoo.ru/1bc556df

https://m.edsoo.ru/117a7f57



https://m.edsoo.ru/ca866867
https://m.edsoo.ru/1de2f88a
https://m.edsoo.ru/75b68f61
https://m.edsoo.ru/d5226d23
https://m.edsoo.ru/6b228fce
https://m.edsoo.ru/373492c3
https://m.edsoo.ru/339a84dd
https://m.edsoo.ru/71d2d412
https://m.edsoo.ru/1bc556df
https://m.edsoo.ru/117a7f57

cucTeEMaTH3allis 3HAHUM. 3a1aun
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

[ToBTOpeHUE, 0600IICHNE 1
cCucreMarmu3anuia sHanuii. OCHOBHEIE

32 1 https://m.edsoo.ru/95e5e946
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUU
33 HroroBas koHTpobHAs paboTa 1 https://m.edsoo.ru/a66a7dc2
34 Hosropenme, 06061].[6HI:I€ 1 1 https://m.edsoo.ru/ffo3611f
crcTeMaTH3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/95e5e946
https://m.edsoo.ru/a66a7dc2
https://m.edsoo.ru/ff93611f

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, NPsAMasi, INIOCKOCTb
25 IIpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PEIICHUU
' reOMEeTPUUYECKUX 3a7a4
23 OnepupoBaTh MOHATHUSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
24 KnaccudunupoBaTh B3aMMHOE pacrloiOKeHUE MPSIMbIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIN Yrojl, TPaHU JBYI'PAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yTiia, TUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHUK, BBINYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb  MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
28 KiaccupuKkauuy  (BBIIYKJIBIE U HEBBINYKJIblE  MHOIOTPAHHHUKH,
' [IPaBWIBHBIE MHOTOTPAHHHUKH, TIPSAMBIE M  HAKJIOHHBIE IIPU3MBIL,
TapajuIeTICTUTIC b )
29 OnepupoBatb MOHSATUSMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEIIOB
211 CtpouTh ce4eHHs MHOTOIDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYICCKUX BCIUYHH 110 o6pa3uaM
WK aJiropurMam, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKHUE MCETOMABI IIpU
pelICHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHCIICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOI;’I, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCA MTPAMBIMHA

7.13

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiroputMam, IMMPUMCHASA HW3BECTHBIC AHAJIUTHUYCCKUE MCETOAbI IIpH
PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Boruucisate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAASIMHU MMOBEPXHOCTEM, 00bEMamMu 0 T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPUHU (le"ypr

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIYypax, IpPEACTAaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumensaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/a4, MpeIoiaraloliMX HECKOJbKO IaroB PEIIEHUs, €CIU YCJIOBUS
IIPUMEHEHMS 3aJJaHbl B IBHOH (popme

HpI/IMeHHTB HpOCTGfIH.IHG NporpaMMHbBIC CPEACTBA W  JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIUTE MpHUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B HMPUPOJE U

JKHU3HH, pACIIO3HABATDH MMPOABJICHUC 3dKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peaibHbIE
CUTyallud M MPHUMEHATh HU3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH chopMyITUpPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
MTOCTPOCHHBIE MOJIEH C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TeopeM, armapara aireopsl, pelmaTh MpaKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEJINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHHYECKAs IOBEPXHOCTD,
' o0Opa3ylole  KOHHUYECKOM  IOBEpPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TSN BPALICHHS
6.4 KrnaccuduiupoBaTs B3aUMHOE pacroiioKeHUe cephl U MIIOCKOCTH
OnepupoBaTh TOHSATHAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOW CIIOW, OCHOBAHUE IIAPOBOIO CIIOSI, BHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbraucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' TEOMETPHUECKUX TEJI C IPUMEHEHUEM (HopMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHMCAaHHBIA B chepy u
6.7 ONKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK WJTH TEJIO
BpaIICHUS
6.8 BBIUUCIIATE COOTHOIICHWST MEXAY IUIOMAASIMHA TIOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TeI
69 N300pakaTh n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEepPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHMs Tel
BpaICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPeoOpa3oBHIBaTE HH(OPMAIUIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, IMPEACTAaBICHHYIO Ha
YepTeKax U pUCyHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELICHHUS CTEPEOMETPHUECKUX
6.12 3ajiay, OPEANONaraloliuX HECKOJbKO IIaroB peIIeHUs, €CIU YCIOBHUS
NPUMEHEHHS 33J]aHbl B SIBHOH Qopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB U IIPOU3BEAECHHUE BEKTOpPA HA YMCIIO, YTOJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pematsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOIO METO1a

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME NPOrpPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJNIyYEHHBIE 3HAHUA Ha IPAKTHKE: AHAJIU3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb W3Y4YCHHBIE IIOHATUSA B IIpoLiecce
MOMCKA pELIEHUS MaTeMaTHYecKd CQOPMYIUPOBAHHOM MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITIOCTPOEHHBIE MOJIENIN C HCIIOJIIB30BAHUEM I€OMETPHYECKUX IMOHATHN U
TeopeM, armnapata anreOpbl, perars MpakKTUYECKHe 3a/1a4M, CBSI3aHHbIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCINYINH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE MOHATHS CTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHM:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napaJulelbHble M CKpemuBamomuecss npsmele. llapamienbHOCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXAY TMpSAMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIIOCKOCTEN: NapalieNIbHbIE TIOCKOCTH, CBOMCTBA MapasliesIbHBIX
wiockocteil. [Ipocteiimue mpocTpaHcTBEeHHBbIE (UTYPHI HAa IUIOCKOCTH: TETPadp,

KyO, mapajuieNenuIies], HIOCTPOSHHE CeUeHHM

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSIMBIE B
[IPOCTPAHCTBE, IIPSAMBIC MAapAIICIIbHBIEC U NEPIICHANKYIISAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEePNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJl MEXAY IpPsAMOM U IUIOCKOCTBIO,
JBYI'PaHHBIA yTOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnengukymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSAHHME OT IPSAMOH 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEN:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx

NEPHEHANKYIIAPAX

7.4

IloHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHHMKH, pa3BEPTKa MHororpaHHuka. [Ipm3ma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN MapauIeIICITNAIIE T
u ero csoricrsa. [Iupamuna: N-yroiabHas nupamMuaa, TpaHd U OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMU/bI, PABUIbHAS U yCeUEHHAs MUpamMuaa.

OJIEMEHTHI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'ILHBIC MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

MPAaBUJILHOTO MHOTOTPAHHMKA, MpaBWIbHAS TPU3MAa U MpaBWIbHAS MHUPaAMHJA,
IpaBUIbHAS TPEYrojibHas MUpaMUAa U IPaBWIbHBIN TeTpasap, kyo. [Ipencrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapajlICJICIUIICaAax, IMpaBUJIbHbBIX

MHOTI'OI'PaHHHUKax

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriasl. Ilnomans
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIA]b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOH mpu3Mel. [1nomans 6okoBoi
MOBEPXHOCTU M TIIOBEPXHOCTH IMPaBWJIBHOM MNUpaMHUAbI, TE€OpeMa O IUIOLIaau

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIoIagsIMu HOBCpXHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTD,

oOpa3ytomas U oCh, TUIOIaAb OOKOBOW 1 TTOJIHON TOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolye KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIINHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINH KOHYC: oOpasyroliue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBCPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, IoLaab NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cgepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUiomaib

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJINW TCJIO BpalliCHUSA

6.6

[Tonste 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiesienuneaa u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0BEM 1mapa u TiIonaab chepsb




[Tomobuple Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

o! MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U MPOXO/SIIEE YEpPE3 BEPIINHY), CEUECHUS 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbpHas cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToa Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHYCCKUX 3ada4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

Branenne MeTomamu 10Ka3aTeNnbCTB, aITOPUTMAMHK PELICHUS 33a]a4; YMEHHUE
(dbopMyIHpOBaTH W ONEPUPOBATH MOHATHAMH: OIpEACICHHE, AaKCHOMa,
Teopema, CIICICTBHE, CBOMCTBO, MPU3HAK, JOKAa3aTEeJIbCTBO, PAaBHOCHIIBHBIC
(GOpMYIHPOBKH; NPUMEHATh HX; yMeHHe (opMyIupoBaTh OOpaTHOE H
MPOTHUBOIIOJIOKHOE YTBEPKJICHNUE, IPUBOJUTH MIPUMEPHI U KOHTPIIPUMEPHI,
WCTOJB30BaTh  METOJ  MAaTeMaTHYeCKOW  WHAYKIHUH,  MPOBOJIUTH
J0Ka3aTeIbHbIC PacCyKACHHs TP PEIICHUN 3a7a4, OLICHUBATh JIOTHYECKYIO
NPaBUIBHOCTh  PACCY)KICHH; YMEHHE  OIEPHpPOBATh  IMOHATHSAMHU:
MHOXECTBO, IOJMHOXKECTBO, OIEpalid HaJ MHOXKECTBAMH; YMEHHUE
WCIIOJB30BAaTh  TEOPETHKO-MHOKECTBEHHBIM  ammapaT Uil ONHCaHUS
pEaNbHBIX MPOLECCOB U SIBICHUH WM IPU PEUICHUH 331ad, B TOM YHCIE U3
JIPYruxX Y4eOHBIX TPEIMETOB; YMEHHE OIEpPHUpPOBATh IMOHATHAMU: Tpad,
CBSI3HBII rpad, AepeBo, LUK, rpad HAa IUIOCKOCTH; YMEHHUE 3aJaBaTh H
ONKCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH; HCIIONB30BaTh Trpadbl IMpH
peLIeHny 3a1a4

YMeHue onepupoBaTh MNOHATHSMHU: HATypajJbHOE YHCIO, LEJI0E YHUCIIO,
CTENEHb C LIENBIM IOKa3aTesieM, KOPEHb HATYpPaJIbHOM CTENEHHU, CTEIEHb C
palMoOHANbHBIM TIOKA3aTeleM, CTENEHb C JCHCTBUTEIBHBIM IIOKA3aTENIEM,
morapuM UHCIIAa, CUHYC, KOCHMHYC W TaHIE€HC TIPOU3BOJBLHOTO 4YHUCIIA,
OCTaTOK IO MOJAYNII0, PALMOHAIBHOE YHCIO, WPPALMOHAIBHOE YHUCIIO,
MHOXECTBA HATypPaIbHBIX, IEJIBIX, PAITHOHAIBHBIX, JEHCTBUTEIBHBIX YHCEIT;
YMEHHE HCMOJb30BaTh MPHU3HAKUA JIETMMOCTH, HAUMEHBIIUNA OOImuni
JIEUTENIb ¥ HAauMEHbIIIee o0Iee KpaTHoe, aropuT™ EBKITHIA TTPH pelIeHun
3a/1a4; 3HAKOMCTBO C Pa3jIMYHbIMH MMO3UIIMOHHBIMUA CHUCTEMAMH CUUCIICHUS,
YMEHHUE BBITIOJIHATH BBIYUCICHUE 3HAYCHUN W MPeoOpa3oBaHUs BhIPAKECHUIM
CO cTemeHsMH H Jorapudmamu, mpeodOpa3oBaHus APOOHO-palMOHATBHBIX
BBIPDOKCHHI; yMEHHE OIEepPUPOBATh TMOHATUSMU: TOCIEIOBATEIHHOCTD,
apudmernueckas mporpeccus, reoMeTpudeckas Mporpeccusi, OECKOHEUHO
yOBIBaroIas reoMeTpuuecKas MPOTpeCCus; yMeHUe 3a/1aBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHUCJE C TOMOIIBIO PEKYPPEHTHBIX (OpMYI;
YMEHHE ONEPUPOBATH TOHITHSIMHU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIC
KOMIUICKCHBIC YHCIIa, MOAYJIh M apryMEHT KOMIUJIEKCHOTO uucia, (opma
3alMCH KOMIUICKCHBIX YHncel (T€OMETpUYECKasi, TPUTOHOMETpHUUYECKas W
anrebpandeckas); yMeTh MPOU3BOJIUTH apuPMeTHYecKue ACUCTBHUS C
KOMIUIEKCHBIMH ~ YHCIIAaMHW;  NPUBOJUTH  TPHUMEPHl  HCIIOJIH30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEpUpPOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,
OTIPEICTTUTENh MATPHUIIBI, TEOMETPUUECKUN CMBICI ONTPEACITUTENS

YMeHue oIepupoBaTh IOHATUSAMM: DPALMOHAIBHBIC, WPPALMOHAJBHBIC,
MOKa3zaTejbHble, CTENEHHbIe, JIorapu(MUUEeCKue, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH IIOHATUSAMU:




TOX/ECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKEe, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YpaBHEHUMH UM HEPABEHCTB, PAaBHOCWIBHOCTb YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI
C TIOMOIUBIO PAa3IMYHBIX NPUEMOB; pellaTb YPABHECHMsI, HEPABEHCTBA U
CUCTEMBI C IIapaMETPOM; IIPUMEHATh YPABHEHMS, HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHHs MaTeMaTHYecKUX 3aJad M 3aJad U3 Pa3jIM4HbIX olnacreit
HayKHU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, UYETHOCTH (YHKIMH,
NEPUOJUYHOCTh (DYHKIMM, OrPAaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCThb
GbyHKIMH, SKCTpeMyM (GYHKIMU, HAauOoJbllee W HaMMEHBIIEe 3HAUYCHHS
(GyHKIMH Ha HOPOMEKYTKe, HelpepblBHas (YHKLHSA, aCUMOTOTHI Tpaduxa
¢GbyHKIMK, TIepBas U BTOpas MPOW3BOAHAS (DYHKIMM, T€OMETPHUECKUIN H
¢bu3nyeckuif  CMBICI  IPOU3BOAHOM, IepBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaj; yMEHHEe HaXOOUTh AacCHUMOTOTHI rpaduka QYHKIUH, yMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULMH
(GbyHKIMH, HAXOAUTH YPAaBHEHHE KacaTelbHOH K rpaduky QyHKIMH, yMEeHHE
HaXOJUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIMH; YMEHHE HCIIOJIb30BaTh
MPOU3BOHYIO JJISi HMCCIENOBAaHUS (QYHKIUH, HAXOAWUTh HAWOOJbLIME |
HaUMEHbUIME 3HA4YeHUs (QYHKUUH; CTPOUTh TIpadUKd MHOTOYJICHOB C
WCTIOJB30BAHMEM  amlmapara MaTeMaTHYeCKOro aHaln3a; IPHUMEHSThH
MIPOU3BOJIHYIO JUISl HAXOXAEHUS HAWIy4Ilero peleHHs B MPUKIAIHBIX, B
TOM YHCJIE€ COLUMAIBHO-KOHOMHYECKUX W (PU3UYECKUX 3aJadax; HAXOJUTh
IUIOIIAA ¥ 00BEMBI (PUIy € MOMOIIBIO MHTErpaja; IPUBOAUTH HMPUMEPHI
MaTeMaTHYeCKOTO MOJCIHPOBAHUSA C TOMOILIbI0 auddepeHInaIbHBIX
ypaBHEHUH

YMenue onepupoBath MOHATHAMH: rpaduk QyHKIUH, oOpaTHas QyHKIuS,
KOMMO3uLMsl (YHKIWW, JWHEHHas (yHKOMS, KBagpaTH4Has (QyHKIWA,
pauMoHanbHas (QYHKIUS, CTeneHHas (QYHKLIUSA, TPUTOHOMETPUYECKUE
¢byHKIMM, OOpaTHBIE TPUTOHOMETpPHUYECKHE (QYHKIMH, IOKa3aTelbHas U
norapupmuyueckas (QyHKIUM; yMEHHE CTPOUTh TpadUKH H3YyYEHHBIX
(yHKIMH, BBITONHATH NpeoOpa3oBaHus rpaguKoB (GYHKIUH, UCIOIb30BaTh
rpaduKy A1 U3y4eHUs IPOLECCOB M 3aBUCUMOCTEH, MPH PEIIeHUH 3a/1a4 U3
JOpYTUX y4eOHBIX MNPEAMETOB U 3aJad M3 pPEaJbHOM >KU3HU; BBIPAKATh
¢dbopMyIaMy 3aBUCUMOCTH MEXAY BEIMUYMHAMM; UCIIOJIb30BaTh CBOMCTBA M
rpaduky QYHKUMH JUIsl pelleHus YpaBHEHWW, HEpaBeHCTB U 3aJad ¢
napameTpamu; H300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pEILIeHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbIE 3a/Jayd pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JI0OJIM U YacTH, Ha JIBUXKEHHE, padoTy, CTOMMOCTh TOBApOB U
yCIyT, HaJOTH, 3aJa4ud W3 00JacTU YNpaBJICHUS JIMYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPAaBHEHHUS, HEpPaBEHCTBA U HUX
CUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIIEN0BATh IIOJyYEHHOE pELICHUEe U
OLIEHUBATh IPABJIONONOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallMd Ha A3BIKE MAaTEMaTUKH; COCTAaBJIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI [0 YCIOBHIO 3a/1a4d, UCCIIEI0BATH
MOCTPOEHHbIE ~ MOJAEIM C  HCHOJb30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apudmeTruyeckoe, MeAHaHa,
HauOoJblllee ¥ HAaUMEHbIIEe 3HAYEHMs, pa3Max, JAUCHEepPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHUE H3BJE€KaTh, HMHTEPIPETHPOBATH




nHpOpMaINIO, MPEICTABICHHYI0 B TaOMUIaX, Ha JuarpamMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEaJbHBIX IPOIECCOB M SIBICHHUH; MPEICTABIIATH
uHbOpMAIIMI0O € TIOMOLIbI0 TaONMMII W  JWarpaMM; HCCIIEAOBATh
CTaTHCTUYECKHE JaHHbIE, B TOM WYHCIE C NPUMEHEHHEM TIpaduyecKux
METOZIOB U 3JICKTPOHHBIX CPEACTB; IpaMuecKu HCCIEeI0BaTh COBMECTHBIE
HaOJIIOJICHNS C TOMOIIBIO JMarpaMM pacCEUBaHMUs M JIMHEHHOM perpeccuu

YMeHue onepupoBaTh NOHATHAMMU: CIIy4aiHbIN OIBIT U ClIy4aiiHOEe cOOBITHE,
BEPOSITHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCISATH BEPOATHOCTH C
UCIOJIb30BAHUEM IPAPUUECKUX METO/I0B; IPUMEHATH (HOPMYJIbI CIIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (OPMYITy TIOJHOW BEPOSTHOCTH, (HOPMYILY
bepuynnu, koMOuHaTOpHBIE (akThl U (HOPMYIbI; OLIEHUBATh BEPOATHOCTH
peaIbHbIX COOBITHI; yMEHHE OIEpUPOBAaTh IOHATUSAMHU: CilydaliHas
BEIMYMHA, PACIPEIEICHUE BEPOATHOCTEH, MaTEeMaTHYECKOE OXHIaHUE,
JHCTIEpCUsl M CTaHIAPTHOE OTKJIOHEHHWE CIIy4aifHOW BENWYMHBI, (DYHKIHU
pacmpenelieHuss W IUIOTHOCTH — PaBHOMEPHOIO,  IOKA3aTeIbHOIO U
HOPMAJIBHOTO PaclpeiesIeHuli; yMEHUE UCIIOIb30BATh CBOMCTBA N3yYEHHBIX
pacnpenesieHui s peleHHs 3aJad; 3HAKOMCTBO C IOHATUSMHU: 3aKOH
OO0JIBIINX YHCE, METO/IbI BEIOOPOUHBIX UCCIIEI0BAaHUMN; YMEHUE IIPUBOIUTH
IpUMEpbl MPOSABICHUS 3aKOHAa OOJBIIMX 4YHUCeN B IPUPOJIHBIX U
OOLIECTBEHHBIX SBJICHUSAX; YMEHHE ONEPUPOBATh IMOHATHSAMH: COYETaHUE,
NEePEeCTaHOBKa, YUCIO COYETaHUM, YMCIIO MepecTaHOBOK; OuHOM HbloTOHA;
YMEHHE MPUMEHATh KOMOMHATOPHBIE (DAKTHI U PACCYXKACHUS JJIS PEIICHUs
3aJa4; OLCHMBATh BEPOATHOCTU pPEAJbHBIX COOBITHH; COCTaBIATh
BEPOSATHOCTHYIO MOJIEIb U HUHTEPIPETUPOBATH ITOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBarh  MOHATUSMHU:  TOYKa, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUYMHA YIJa, IJIOCKUWA YroJl, IBYrpPAaHHBIN
yroJi, TpEXIpaHHbII yroJ, CKPEIIMBAIOIIKECS IMPSAMBIE, MapaJlIeIbHOCTh U
NEePHEHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, YroJl MEXKIY MPSMBIMHU, YToJl
MEXy NpSIMOW U TIOCKOCTHIO, YIOJ MEXY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKHM JO IUIOCKOCTH, PACCTOSIHME MEXIY IMPSMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMU; YMEHHE€ HCIOJIb30BaTh INpPU PEUICHUM 3a/1ad HU3y4YCHHbIE
(bakThl U TEopeMbl MIAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl OOBHEKTOB
OKpPY)KAIOIIEr0 MHPA; CTPOUTh MAaTeMaTHYECKHE MOJEIN C TOMOIIbIO
F€OMETPUYECKUX TMOHATUH W BEIUYMH, pellaTb CBSA3aHHBIE C HUMHU
MPaKTUYECKHE 3a/1a4
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YMeHue onepupoBaTh MOHATHSAMHU: IUIomaab (UTYpbl, 00bEM (UTYpHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOIPaHHUK, CEUEHNE MHOTOTpaHHHKA, KYO,
napajiesnienunes, npu3Ma, nupamuja, Gurypa U mMoBEpXHOCTh BpAIECHUS,
UWIMHIP, KOHYC, wap, cdepa, miomans cdepsl, IUIOMIAIb MOBEPXHOCTU
NUPaMUbI, TPU3MBI, KOHYyca, LWIMHJIpPA, 00BEM KyOa, MPSMOYTOJIBHOTO
napajuiefienunena, NUpaMuibl, MPU3MbI, LWIMHApPA, KOHyca, IIapa,
pa3BEpTKa MOBEPXHOCTHU, CEUEHUSI KOHYCAa U LIUJIMHJIpA, NTapaJlJIelIbHbIE OCU
WIM OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromascs chepsl,
LHWINHAPA, KOHYCa; YMEHHUE CTPOUTh CEYeHHE MHOTOTPAHHUKA, H300pakaTh
MHOTOTPaHHUKHU, (DUTYpPHl U MOBEPXHOCTH BpAILlEHUS, UX CEUYEHHUS, B TOM
YHCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHATh CBOMCTBA
FeOMETPUUYECKUX (UTYpP, CAMOCTOSTENLHO (OPMYIUPOBATH OINpeAeTeHUs
u3ydyaemblX (Uryp, BBLABHraTb THIIOTE€3BI O CBOWCTBAX M MpPHU3HAKAX
reoMeTpuuecKkux Quryp, OOOCHOBBIBATH WM ONPOBEpraTh HX; YMEHHUE
MPOBOJIUTH KJIAacCU(UKALMIO (GUTYp MO Pa3IUYHBIM ITPU3HAKAM, BBITOJIHSITh




HGOGXO[[I/IMBIG JOMOJIHUTCIIbHBIC TTIOCTPOCHU A
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YMeHue  onepupoBaTh  MOHSATHSIMHU: JABIDKEHHE B IPOCTPAHCTBE,
napajiesIbHbli IIepeHOC, CUMMETPHsl Ha IJIOCKOCTM U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBanue 1oaodus, Moa00HBIe (GUTYpPBI;, yMEHUE
pacrio3HaBaTh paBHble M IOJOOHbIE (UIYpbl, B TOM YHUCIIE B NPUPOAE,
UCKYCCTBE, apXUTEKTYpE; HUCIOIB30BATh T'€OMETPHUECKUE OTHOLICHUS MpPU
pelIeHNH 3a/la4y; HaXOAMTb I'€OMETPHUUYECKHE BEJIMYMHBI (IJIMHA, YToll,
U0, 00BbEM) P PELICHUH 3a7a4 U3 IPYTUX Y4eOHBIX MPEJAMETOB U U3
peanbHON KU3HU; YMEHHUE BBIYMCIATH T'€OMETPUUECKUE BEJIWYMHBI (JUIMHA,
yroj, IJomanb, 00bEM, IUIOMIAAb TMOBEPXHOCTH), HCIONB3YS H3Y4YECHHBIC
¢dopMysIbl M METOJBl, B TOM YHUCJE: IUIOIAAb MOBEPXHOCTH IHUPAMUIBL,
MIPU3MBI, KOHYCA, IIWIMHAPA, TIomaab chepbl; 00bEM KyOa, MPsIMOYTOIBLHOTO
napajuiesnenunesa, TMpaMubl, IPU3Mbl, LUIMHIPA, KOHYCa, Ilapa; yMEHHE
HaXOJUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMeHune omnepupoBaTh MOHITHSAMHU: NPSIMOYTOJbHAs CHUCTEMA KOOPAHUHAT,
BEKTOp, KOOpDAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3JIOKEHUE BEKTOpa Mo Oasucy,
CKaJsIpHOE TPOM3BEJCHUE, BEKTOPHOE IMPOU3ZBEACHUE, Yrol MEXIY
BEKTOPAaMH; YMEHHUE UCIIOJIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOM IS
pelIeHrs TeOMETPUUYECKUX 3aa4 U 3a7a4 APYTUX y4eOHBIX TPEIMETOB

YMeHue BbIOMpaATh MOAXOSANIMN METOJ U PEUICHHs 3aJa4yd; TOHUMaHue
3HQUMMOCTH MAaTeMaTUKU B U3YYECHUU TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SBIICHUHM; YMEHHE pacro3HaBaTh TMPOSBICHHE 3aKOHOB
MaTeMaTUKHd B MCKYCCTBE, YMEHHUE MPUBOJIUTH MPUMEPHl MAaTEMaTUYECKHUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIECHUSA
11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yucell
19 Panmonanbupie  yncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypaibHOH creneHH. JeHcTBUs ¢ apupMeTHYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palluoHaIbHBIM MT0Ka3areneM. CBoMCTBa
' CTETEHU
15 CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU(OMBI
HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U TorapupMUUIECKUe YpaBHEHUS
2.5 [{enbie u 1poOHO-pallOHANIbHbIE HEPABEHCTBA
2.6 UppanmonanbHble HepaBeHCTBa
2.7 [ToxazarenbHble U ToTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeenuTenb MaTPULbI




OyHKIUYU U TpapUKu

Oyukuus, cnocoObl 3amanus ¢yakuuu. ['paduk QyHkimuu. BzaumHo oOpaTHbIE

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHMM QyHkuuu. Hymum ¢ynkuumm.
3.0 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBl (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HAYEHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHBIM W IeNbIM Toka3arteneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkuuid. CBoiicTBa  (yHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIEOBATEIbHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne NPOU3BOJHON K HCCIENOBaHWIO (YHKIMH Ha MOHOTOHHOCTH H
4.2 sKkcTpeMyMbl. HaxokeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BPALLEHUS




7.5

KOOp[[I/IHaTBI 1 BCKTOPLI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpusi. 10-11 knacc. Atanacsu JI.C., byty3os B.®., Kagomues C.b. u np.
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»
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