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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIsl aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS 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€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
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 00NacTsIX AESITeNbHOCTH 4enoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIUHSAET pa3Hble BUABI y4E€OHOM M TPYIOBOM J1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATFHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHusi mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyyarolmuxcs  4epe3  oOecliedyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsST 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromiygecs: 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, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIsSIFOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS 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 OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHATHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

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



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU WU3YYEHUHU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3aJa4, pElIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, 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/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHETr0 00IIEro 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHwUs,
CTPYKTYPHUPOBAaHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 4yaca B Henemo B 10 knacce 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  TIOHATUA  CTEepeoMEeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapaJUIEIbHBIE TMPSIMbIE B IIPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINpPABICHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iiockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSMBIE MApPAJUICIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
IPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTpaHHOTO  yTJa.
[lepneHAMKyIISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  (QUIrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIocKocTer. TeopeMa o TpEX MepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrOrpaHHuka. [lpusma: n-yroapHas
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
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, NpaBUJIbHAs TPEYroJibHas MUpPaMHUAA W MPaBUIIbHBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWINHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHYC: ocCHOBaHME U BeplilinHa, oOpasyrorias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
10111 Chephl.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueactBus u3 He€. OObEM MWIMHApPA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY ILUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalasipHOE MPOU3BEIECHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHHSI IPOrpamMMbl y4eOHOTO MNpeaMera
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxJaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOLUJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHMBOrO OyAYLIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peleHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUe 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 CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpPHCHTAIlCH Ha NMPUMCHCHHE MaTeMaTHUYCCKUX 3HAHWH JUIs pEIICHUS 3a1ad 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  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMaHHEM
MaTEeMaTHUECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KakK CpPEJICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
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)  VYuueepcanrvnvie — nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUArOWUXCS (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJHCarwe2o  Mupa;,  npumMeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTUIECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMH, (OPMYIHPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIC;

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



npemyiaraTh  KPUTEPUW IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUNA (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HauboNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABJIATH JCPHUIMTHI WHPOPMAIUH, JTaHHBIX, HCOOXOAMMBIX IS 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, TIPEJICTABIATh €€ B Pa3NUYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTCPHSIM.

2)  Vnuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00eCneuusaom

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 NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh MOTY4YEHHbBIN pe3ylbTarT;

B X0JI€ 00CYKIE€HU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBISATh  pEe3yJbTaThl  pElIeHHUs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BAaTh  IPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpeaesaTh BUABI padoT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJsbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJIHATh CBOIO YacThb pabOThI U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmasusl, obecneuusarom

GopmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCOO pelIeHuUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

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

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMU: TOUKA, IPSMas, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSIMU: MAPAIIICIIBHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpuimpoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHThl MHOI'OTPAHHUKA, TPaBUIIbHBII 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 MPU3MBI, TapaljiesIeueabl).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuA
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYMCICHUE PACCTOSIHUI MEXIY IBYMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYUCIECHHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3MA,
nUpaMua) ¢ TNpUMEHEHHeM (OpMysd; BBIYUCIATH COOTHOLICHHS  MEXIY
IJIOIIAASIMU TOBEPXHOCTEHN, 00BEMaMU NTOI00HBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mMpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a]1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM 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
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU 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 TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpeEM, annapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMYeCKOH TOBEPXHOCTH, KOHYC; cepuuecKas TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CIIOS, BHICOTA IIAPOBOIO CJOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIMCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BNHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIllCHUS.

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



N300pakath u3ydaemble (PUTypbl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO 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, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

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

Pemarte npocreimme reoMeTpU4eCKUE 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI ITPU PELICHUM CTAHAAPTHBIX MaTEMAaTUUYECKUX 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 MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eckK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHqUKyYISPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMH https://m.edso0.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: cedueHusl, paCCTOSHUS U yIJIIbI 4 1 bubmorexa HOK
P ' P E https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'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 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuoreka [JOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJAUHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/Lc209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'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 IIVTAHUPOBAHUME

10 KJIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne nudpoBbie
Tema ypoxa Kourtposnbubie Ilpaktnueckne Jlara m3yuenus bp
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIC TOHSATHS
CTCPEOMETPHU: TOUKA,
npsiMasi, IOCKOCTh,
MIPOCTPAHCTBO.
[TpaBuna nzodpaskeHus
— 1 bubmmorexa LIOK
pHEYHitax: https://m.edsoo.ru/838742df = https://m.edsoo.ru/aecc77cd
M300paxeHus
MJIOCKOCTEMH,
MapauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeArHBI
oTpe3Ka
IlonsTus:
nepeceKaroIuecs
bubnunorexa LIOK
1 https://m.edsoo.ru/1bbaf0f7
TITOCKOCTH, P https://m.eds00.ru/2d8a9¢99
TepeceKaroIImnecs
npsiMasi ¥ II0CKOCTh
IlonsTus:
nepeceKaroImecs
bubnunorexa LIOK
1 https://m.edsoo.ru/ff9dac09
TITOCKOCTH, P https://m.edsoo.ru/db685e73
MepeCceKaroIINecs
npsiMast ¥ TIIOCKOCTh
3HAKOMCTBO C 1 bubnunoreka LIOK



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

MHOTOTpaHHUKAMH,
Hn300pakeHUE
MHOTOTPaHHUKOB Ha
pUCYHKaX, Ha
MIPOCKITHOHHBIX
gepTexax

HauvannHele cBeneHUs O
KyOe U mupamujie, ux
Pa3BEPTKHU U MOJICIIH.
Ceuenus
MHOT'OTPaHHUKOB

HauanbHble cBeaeHUs O
KyOe ¥ nmupamue, ux
Pa3BEPTKU U MOJICITH.
Ceuenus
MHOFOFpaHHI/IKOB

[ToustHe 00
AKCHOMATHYECKOM
MOCTPOCHHUH
CTEPCOMETPUH:
AKCHUOMBI
CTEPEOMETPUH U
CJICOCTBUA N3 HUX

[Toustue 00
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPCOMETPUH U

https://m.edso0.ru/03063c7e

https://m.edso0.ru/76545815

https://m.edsoo.ru/5d5b9ee7

https://m.edsoo.ru/de5bab7e

https://m.edsoo.ru/c773d0fd

https://m.edsoo.ru/a63959d

bubnunoreka LIOK
https://m.edsoo.ru/b30dff38

bu6mmoteka IIOK
https://m.edsoo.ru/3d8ffd32

bubmuorexa [{OK
https://m.edsoo.ru/Occ5c4fe

bubnunorexa LIOK
https://m.edsoo.ru/239c8ch4



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

CICACTBUA N3 HUX

ITonstue 00
aKCHMOMAaTHYECKOM
MMOCTPOCHHUH
CTepEOMETPHH:
AKCHOMBI
CTEPEOMETPHHU U
CIEACTBHS U3 HUX

https://m.edsoo.ru/c9f39ffe

bubnunorexa LIOK
https://m.edso0.ru/65c6b106

10

11

12

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTEPEOMETPHHU:
AKCHOMBI
CTepEeOMETPUU U
CIEICTBUS U3 HUX

Bzanmuoe
PaCIIOI0KEHUE TIPSIMBIX
B IPOCTPAHCTBE:
MEPECEKAOIINECS,
rapajuiebHbIE U
CKPEIIHUBAOIINECS
MpsIMbIE

[TapamiensHOCTB
MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE:
MapajuieIbHbIE NPSIMbIE
B IIPOCTPAHCTBE;
MapajuieTbHOCTh TPEX
IIPSIMBIX

https://m.edso0.ru/58689b04

https://m.edsoo.ru/d4b93eb7

https://m.edsoo.ru/0c2aa215

bubnunoreka LIOK
https://m.edsoo.ru/258fc245

bu6nmorexa LIOK
https://m.edsoo.ru/1a2520f6

bubnunorexa LIOK
https://m.edso00.ru/93ad36b3



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

[TapannenpsHOCTH
MPSIMBIX U IJIOCKOCTEHN

bubnunoreka LIOK

13 :
# [POUTPAKCTDe https://m.edsoo.ru/a705d14b  https://m.edsoo.ru/ee1d19b9
[TapannensHOCTH
MPSIMOM U TUIOCKOCTH
Yol ¢
14 COHAIPaBJICHHBIMH bubmorexa HOK
P https://m.edso0.ru/6d6a2796  https://m.edsoo.ru/9f4071h9
CTOPOHaMU
15 VYron Mexay npsMbIMU bubnmnorexa [JOK
B ITPOCTPAHCTBE https://m.edsoo.ru/04da05cd = https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMu bubnuoreka [{OK
B IIPOCTPAHCTBE https://m.eds00.ru/29003000  https://m.edsoo.ru/2935a9a0
[TapannensHOCTH
17 [ITOCKOCTEN: https://m.edsoo.ru/abeleaa3 bubmorexa LOK
NapajuieIbHbIC https://m.edso0o.ru/2e18f255
MJI0CKOCTH
CgoiicTBa
18 napasieabHbIX bubmorexa [IOK
P . https://m.edso00.ru/a98238d2  https://m.edsoo.ru/e504d656
MJI0CKOCTEH
[Ipocreitmme
MIPOCTPAHCTBEHHBIE
19 (Gurypsl Ha MIOCKOCTHU: bubmorexa I[JOK
’ https://m.edsoo.ru/d4ea564e = https://m.edsoo.ru/4a28dc02
TeTpadap, Kyo,
napauieNenumne/
20 [TocTpoenue ceveHwmiA bubmorexa [JOK
e https://m.eds00.ru/1ae81684 https://m.eds0o.ru/1d434dof
21 IToctpoenue ceuennii bubmorexa OK

https://m.edsoo.ru/8e81e7a4

https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

KonrponsHas pabora
o teme "[Ipsmbie u

99 IUIOCKOCTH B bu6nunorexa LIOK
MIPOCTPAHCTBE. https://m.edsoo.ru/baf69d73  https://m.edsoo.ru/9a0a9e56
[TapannensHOCTH
IPSIMBIX U IJIOCKOCTER"

[eprieHAUKYIAPHOCTD
NPSIMOI U TUIOCKOCTH:
23 MepIEH UK YISIPHBIC bubmorexa [IOK
PHEHATIYAP https://m.edsoo.ru/7b03ed66 = https://m.edsoo.ru/b19f6a5d
MpsSIMbIC B
MIPOCTPAHCTBE
[IpsiMbIe apauiebHbIC
24 Y TIePIEHINKYIISIPHBIE K bubmorexa HOK
PHEHAKYAP https://m.edsoo.ru/04ed4534  https://m.edsoo.ru/0ac11c95
MJI0CKOCTH
[IpsiMble mapasiesbHbIE
25 U TIEPIICHANKYIISIPHBIE K bubnmorexa IOK
PHEHAMIYTP https://m.edsoo.ru/04a6b88e  https://m.edsoo.ru/ba545966
MJI0CKOCTH
[Ipu3nak
26 MePIEHIUKYISIPHOCTH bubmorexa [JOK
P Vﬂ P https://m.edsoo.ru/e02a086¢  https://m.edsoo.ru/f85bfc46
MPSIMON U TUTOCKOCTH
IIpusnax
27 MEePIEHIUKYISIPHOCTH bubmmorexa [JOK
P uﬂ Yop https://m.edso00.ru/1d32157d  https://m.edsoo.ru/79165d15
MIPSIMON U TUTOCKOCTH
Teopema o npsiMoi
28 ne EeH WK JII)SI HOMU bubmorexa I[JOK
DHCHMEYILP https://m.edso00.ru/134b9a56  https://m.edsoo.ru/635c5087
TJIOCKOCTH
Teopema o npsimoit
N but6mmoreka [IOK
29 NEPIEHIUKYIPHOU

IIIIOCKOCTH

https://m.edsoo.ru/a0745284

https://m.edso0.ru/bd3745f8



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8

30

Teopema o npsamon
NepIEHANKYIIIPHON
IJIOCKOCTH

https://m.edso0.ru/88592fd6

bubnunoreka LIOK
https://m.edsoo.ru/7d18834b

31

[lepnenpukymsp u
HAaKJIOHHBIE:
paccTostHue OT TOYKHU
710 IJIOCKOCTH,
paccTosiHue OT IpsIMON
710 IJIOCKOCTH

https://m.edso0.ru/269d76cbh

bubnunoreka LIOK
https://m.edso0.ru/33c477d3

32

33

34

[lepnenpukymnsap u
HAaKJIOHHBIE:
paccTosiHUuE OT TOUKH
710 IJIOCKOCTH,
paccTostHue OT MPSMOU
710 IIJIOCKOCTH
[lepnenpukymnsp u
HAaKJIOHHBIC:
paccTostHue OT TOYKHU
10 IIJIOCKOCTH,
paccTostHue OT MPSMOU
710 IIJIOCKOCTH
Ilepnenpukynsp u
HAaKJIOHHBIE:
paccTostHue OT TOYKHU
110 IIJIOCKOCTH,
paccTostHue OT MPSMOM
710 IIJIOCKOCTH

https://m.edsoo.ru/f8a43571

https://m.edsoo.ru/af7eba7b

https://m.edsoo.ru/945a114f

bubnunoreka LIOK
https://m.edsoo.ru/66fefadd

bubmmoreka IIOK
https://m.edsoo.ru/asb7b8e3

bubnunorexa LIOK
https://m.edsoo.ru/dbee22bc

35

VYIIIBl B IPOCTPAHCTBE:
YrOJI MEXIY IPSIMOU U

https://m.edsoo.ru/bffd092f

but6mmoreka [IOK
https://m.edsoo.ru/6b61b2b4



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4

IIJIOCKOCTBIO

JIByrpaHHbIi yrodi,

36 JIMHEHWHBIN yroj bubmmorexa [IOK
o https://m.edsoo.ru/81ee2210  https://m.edsoo.ru/5fa0b3ce
JBYTPAaHHOTO yIJia
BYI'PaHHBINA yTroJI,
37 fm}{,(:lgmmﬁ Z; bub6nmoreka [IOK
o https://m.edsoo.ru/7elcaa94  https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yTJia
[leprieHIUKYISIPHOCTD
38 IJIOCKOCTEM: IPU3HAK bubmmoreka [JOK
NEePIEeHIUKYISIPHOCTH https://m.edsoo.ru/0b4d77a0 = https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepnenuKyIsIpHOCTD
39 IJIOCKOCTEM: IPU3HAK bubmmorexa [JOK
MEePIEHIUKYIIIPHOCTH https://m.edsoo.ru/6912a9ac  https://m.edsoo.ru/ed9e2a8e
JIBYX TIJIOCKOCTEH
[IepnenuKyISIpHOCTD
40 IUTOCKOCTE: IPHU3HAK https://m.edsoo.ru/37bealfe bubmnoreka [IOK
MEPIEHUKYISIPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX TIJIOCKOCTEN
T N
41 cOpeMa o Tpex https://m.edsoo.ru/f20ad14c bubmmorexa [JOK
MEPIEHINKYIIAPAX https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bubmuoreka [IOK
MePIEeHIUKYIIApaxX https://m.edsoo.ru/c4e1975¢  https://m.edsoo.ru/52188a7d
T N
43 eopema o Tpex https://m.edsoo.ru/faba2608 bubmorexa [TOK
MEPIEHAUKYIApaX https://m.eds00.ru/9f246736
KonTponbnas padbota
HIPOIRHAA PASOT bubmuorexa [{OK
44 10 TeMaM

"IlepneHauKyIIpHOCTH

https://m.edsoo.ru/bae33dc4

https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

IPSIMBIX U IIJIOCKOCTEN"
U "Y1l MEXIY
MPSIMBIMU U
IJI0CKOCTSIMU"

45

46

IlonsTue
MHOTOT'PAaHHUKA,
OCHOBHBIC 3JICMECHTHI
MHOTOT'paHHUKA,
BBIITYKJIBIE U
HEBBIITYKJIbIE
MHOTOI'PAHHUKWU;
pa3BEpTKa
MHOTOTpaHHUKA

[Ipusma: n-yronpHas
MpU3Ma; rpaHu u
OCHOBaHHUS TIPU3MBI;
npsiMasi 1 HaKJIOHHAS
MPU3MBI; OOKOBas U
TOJTHAs! TIOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/cbc59220

https://m.edsoo.ru/15c06ab4

bubnunoreka LIOK
https://m.edsoo.ru/2d24e873

bu6nmorexa LIOK
https://m.edsoo.ru/b4ad63ad

47

[Tapamnenenurnen,
MIPSIMOYTOJIBHBIN
HapajuIeNIenunes U €ro
CBOMCTBa

https://m.edsoo.ru/ed1d56f9

bubnunorexa LIOK
https://m.edso0.ru/8a7be683

48

[Mupamuna: N-yronbHas
HI/IpaMI/IJIa, l"paHI/I nu
OCHOBAHUEC HI/IpaMI/I)II)I;
OOKOBas U ITOJIHAS
MTOBEPXHOCTh

https://m.edsoo.ru/e53fal29

bubnunorexa LIOK
https://m.edsoo.ru/fblcd0a5



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

MU PAMH/IBI,
MpaBWJIbHAS U
yceuéHHas mupaMua

49

50

51

IIpaBunbpHbBIE
MHOT'OTpaHHUKHU:
MIOHSTHE MTPaBUIIBLHOTO
MHOI'OTpaHHUKa;
IIpaBWIbHAS IPU3Ma U
[IpaBWIbHAs IUPaAMUJIA;
IIpaBUJIbHAS
TpeyrojbHas nupaMuia
Y IPAaBUJIbHBIN
TeTpa’p; Kyo
IIpencrasnenue o
IIPaBUJIBHBIX
MHOTOTpaHHHUKaX:
OKTadJIp, 10JIEKadp U
HKOCa’Ip.

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTEJIbHO TOYKH,
MPSIMOM, TUIOCKOCTH.
DIIEMEHTBI CUMMETPUHU
B IIUpaMHIax,
napajuleJIenunenax,
IIPaBUJIbHBIX
MHOTOTpaHHUKAX

https://m.edsoo.ru/1d2958e7

https://m.edso0.ru/16f45¢c55

https://m.edsoo.ru/75f5bhdc6

bubnunoreka LIOK
https://m.edso00.ru/074c8865

bu6nmorexa LIOK
https://m.edsoo.ru/a0fdd5bf

but6mmorexa [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenune

but6mmoreka [IOK



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

3JIEMEHTOB
MHOTOT'PaHHHKOB:
péO6pa, TuaroHanu,
YTIIBI

https://m.edso0.ru/31409102

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

[Tnomane 60xo0BOIM
IMOBEPXHOCTHU U MOJHON
MMOBEPXHOCTHU MPSAMOMI

) Bbu6mmoteka [JOK
53 [IPHU3MBEI, nunomaﬂb https://m.edsoo.ru/ceedc9cl htts://m.edsoo.ru/37d84157
OCHOBaHUM, TeOpeMa o
OOKOBOIT TOBEPXHOCTH
MPAMON MPU3MBbI
ITnowane OOKOBOI
MTOBEPXHOCTU U
MMOBEPXHOCTHU
54 HpaBIIbHOA https://m.edsoo.ru/553af59f bubmorexa HOK
MIApaMU/JIbl, TEOpPEMA O https://m.edso0.ru/5603e30b
Iomaa OOKOBOH
MMOBEPXHOCTH
YCEYEHHOU MUPAMHU/JIbI
KonTponbnas pabota BuG 10K
. nonnoTexa
55 ?o TEMe " https://m.edso00.ru/9867f77f httos://m.eds00.ru/ad5f5c04
MHororpanHuku
N . bubmuoreka [{OK
56 [Tonsitne 06 00bEMe https://m.edsoo0.ru/68f32cf9 httos://m.edso.ru/7ad0020b
N bubmuoreka [{OK
57
O0bEm mupamie! https://m.edsoo.ru/1638af24 https://m.edso0.ru/235171b3
N bubmuorexa [{OK
https://m. .ru/9f9132f
58 O0BEM nupaMu bl ps://m.edso0.ru/9f9132f6 https://m.edsoo.ru/fA7dfefd
59 O0BEM TUpaMUTBI bubmmoreka [JOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd

https://m.edsoo.ru/73cc8adc

https://m.edso0.ru/79c¢10312

60 O0BEM TUPaMUIBI bubmmorexa [JOK
banii https://m.edsoo.ru/21614ba4 = https://m.edsoo.ru/2faadc3f
N bubnuorexa [{OK
o1 OObEM npH3MbL https://m.edsoo.ru/f4075c43 https://m.edso0.ru/79853608
. bubnuorexa [{OK
2
y O0bewm npr3MLl https://m.edsoo.ru/2e361e26 = https://m.edsoo.ru/1e053890
N . bubmuoreka [IOK
63 O0BEM MPU3MBI https://m.edsoo.ru/eed4e53ee htts://m.edsoo.ru/482d3f51
K 0
o | oo
" https://m.edso00.ru/d4868303  https://m.edso0.ru/28a6573c
MHOTI'OrpaHHUKOB
[ToBTOpEHME,
00o00mIeHe
CHCTEMAaTHU3alHs bu6nmorexa LIOK
https://m. Tu/2 1f
65 3HaHuil. [locrpoenune ttps://m.edsoo.ru/2bccta https://m.edsoo.ru/098bedad
CEYEHUI B
MHOT'OI'paHHUKE
[ToBTOpEHuUE,
00001IeHNEe
cucTeMaTu3alus
3HaHui. Beraucnenue
PacCCTOSTHUM: MEXKIY Bu6 OK
66 JIBYMsSI TOYKaMH, OT https://m.edsoo.ru/b6feebde nommorexa I1

TOYKHU JI0 MPSMOM, OT
TOYKH JIO INIOCKOCTH,
MEXIY
CKPEITUBAIOIIMHUCS
MPSIMBIMU

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9

67

Htorosas KOHTpoOJIbHAS
paborta

https://m.edsoo.ru/fee41436

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

68

[ToBTOpEHHUE,
00001IEeHHE
CHCTEeMaTHU3aIusI
3HaHUN. Beruncienne
YIJI0B: MEXKIY
CKPEIIMBAIOIIMMUCS
MPSMBIMH, MEXIY
MPSMOU U TIIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB,
YIJIOB MEXIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

https://m.eds00.ru/679790c0

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



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

11 KJIACC

KoanuyecTBO 4acos

Ne
o/ Tema ypoka Beero KoHTpoJibHbIC
padoThI

Cdepa u map: ueHtp,
pamuyc, Tuamerp;
101 1b
MOBEPXHOCTH CEPHI
Bzaumuoe
pacnojoxeHue chepsl
Y IJIOCKOCTH;
KacaTeJabHast
MIJIOCKOCTH K cepe;
TJI01a 6 Chepsl
Nzob6paxenue chepsl,
1rapa Ha MiIoCKOCTH. 1
CeueHnus mapa

Hunuuapuaeckas
MOBEPXHOCTb,

oOpa3yromue
UUAJTUHIPUYECKOU 1
MMOBEPXHOCTH, OCh
HWIAHAPUYECKON
MMOBEPXHOCTH

Hunusap: ocHOBaHUS

u 60KoBast 1
MTOBEPXHOCTb,

IIpakTnyeckue
padoThI

JarTa uzydyenus

https://m.edsoo.ru/dach8098

https://m.edso0.ru/3959a6b3

https://m.edsoo.ru/44af79f0

https://m.edsoo.ru/704c6727

https://m.edso00.ru/1891832

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [{OK
https://m.edsoo.ru/0341bc2b

bubmuoreka [IOK
https://m.edsoo.ru/bed12a43

bubnmorexa LIOK
https://m.edsoo.ru/bc15f7{2

bubnunorexa LIOK
https://m.edso00.ru/6054b8c1

bubnunoreka LIOK
https://m.eds00.ru/188f6216



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

o0pa3syroias 1 oChb;
IoIaas OOKOBOH 1
MIOJTHOM TTOBEPXHOCTH

Nzo0paxenue

LWIMH]IpA Ha

mockocTy. Pazséprka
muHapa. CeueHust
MATUHAPA 1
(TUTOCKOCTBIO,

napajuiebHON UiTn
NEePIEHANKYIJIIPHON

OCH LIUJIMH/IPA)

Konnueckas

MIOBEPXHOCTb,

oOpa3yrorue

KOHUYECKOU 1
MIOBEPXHOCTH, OCh U

BEpIIMHA KOHUYECKON
MOBEPXHOCTHU

https://m.edsoo.ru/509dclbc

https://m.edso0.ru/40b07985

bubnunoreka LIOK
https://m.edsoo.ru/016e25eb

bu6nmorexa LIOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BEpIIIHA,

oOpa3syrommas 1 oChb; 1
IUIoIaabs OOKOBOU U

ITOJIHOM ITOBEPXHOCTHU

https://m.edsoo.ru/16alcfab

bubnunorexa LIOK
https://m.edso0.ru/897dd3b2

Y ceu€HHBIN KOHYC:
obpazyromue u
BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTh

https://m.edso0.ru/6646803a

bubnunorexa LIOK
https://m.edsoo.ru/1468bab3

10

N3obpakenune konyca 1

bubnunoreka LIOK



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

HAa IJIOCKOCTH.
Pa3BépTka koHyca.
CedeHust KOHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

KomOunanus ten

https://m.edsoo.ru/ad7576ec

https://m.edsoo.ru/Obdelbe8

) bubnuoreka [{OK
11 BpAIICHUS U https://m.edsoo.ru/3f23eadc httos://m.edsoo.ru/3cef1065
MHOTOIPaHHHKOB
MHOrorpaHHukK,
OIHCaHHBIN OKOJIO
cdepsl; chepa, ) bubnnorexa [JOK
12 BIIMCAHHAs B https://m.edsoo.ru/9fazfaaa https://m.eds00.ru/0b136158
MHOTOTPaHHHK HJIH B
TEJIO BpaIeHUs
[Tonsitue 06 00BEME.
13 OCHOBHBIE CBOMCTBA brbmmorexa [JOK
. https://m.edsoo.ru/2b6a8799  https://m.edsoo.ru/26a03fb7
00BEMOB TET
14 O0béM MIHHIIA, bubnuotexa [JOK
KOHyca https://m.edsoo.ru/afd22b38  https://m.edsoo.ru/5513d87b
O06béM mapa u bu6muoreka [JOK
15 https://m.edsoo.ru/06af9bf2
TJI01Ia 6L Cheps P https://m.edsoo.ru/d189bde2
ITonoOHbIe TeNa B
16 MIPOCTPAHCTBE. bubmmoreka [JOK

COOTHOILICHUS] MEKITY
ILTOIIAISIMA

https://m.edsoo.ru/799ddceb

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



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

MMOBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX
TN

KontponsHas padora
no reMaM "Tena

bu6nunoreka LIOK

17
BpaleHus" u https://m.edso00.ru/78748239  https://m.edsoo.ru/4a33a8ab
"O6bemsbl Ten"

18 Bexkrop Ha minockocTu bubnuoreka [IOK
U B IPOCTPAHCTBE https://m.eds00.ru/952a919¢c  https://m.edsoo.ru/5caefclb

19 Croxenue u bubnnorexa [JOK
BBIYUTAHUE BEKTOPOB https://m.edsoo.ru/d1432c01  https://m.edsoo.ru/23f4f089

20 YMHOXEHHE BEeKTOpa bubmmoreka [JOK
Ha YHCIIO https://m.edsoo.ru/2b44997f  https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa
10 TpEM

21 HEKOMILTAHAPHBIM bubmorexa HOK

P https://m.edsoo.ru/5e199c2a  https://m.edsoo.ru/a28fd74e
BekTopaM. [IpaBuio
napaJsenenuneaa
Pemenne 3amau,

22 CRABAMHBIX € https://m.edsoo.ru/ef7fc604 bubmmorexa [JOK
IIPUMEHEHUEM IIPABUII https://m.edsoo.ru/5a827900
JIEHCTBHUM C BEKTOPAMH
KoopaunaTtHo-

23 B:I;:gf;;m METOA TP bubmuoreka [IOK
P https://m.edsoo.ru/2c¢3513a0  https://m.edsoo.ru/d3alfe30
Te€OMETPHUIECKUX
3a1au

24 [IpssmoyrospHas bubmorexa OK

https://m.edso0.ru/48db7058



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

25

26

cUcTeMa KOOPJIMHAT B
MIPOCTPAHCTBE.
Koopaunatel BekTopa.
[Ipocreiimue 3a7a4u B
KOOpJIMHATaX

Yron mexny
BEKTOPaMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

Beruncienue yrios

MCXKAY NPAMBIMHA U
IIJIOCKOCTAMU

https://m.edsoo.ru/b7766ca5

https://m.edsoo.ru/681e00ad

https://m.edsoo.ru/072d7a6d

bubnunoreka LIOK
https://m.edsoo.ru/725effc4

bubnunoreka LIOK
https://m.edsoo.ru/8efbe78e

27

KonTposabnas pabora
o TeMe "BexTopsl u
KOOpJMHATHI B
npocTpaHcTae”

https://m.edsoo.ru/d18002da

bubmmoreka IIOK
https://m.edsoo.ru/77c22fc5

28

[ToBTOpEHwUE,
00o0011IeHE U
CUCTEMAaTH3aLHs
3HaHuil. OCHOBHBIE
burypsl, GaxTsl,
TEOpEMBI Kypca
IUIAHUMETPUH

https://m.edso0.ru/30093559

but6mmorekxa [IOK
https://m.edso0.ru/1780ba5d

29

IToBTOpEHME,
000011IEHE N
CHCTEMAaTHU3allHs
3HaHui. OCHOBHEIC

burypsl, GaxTsl,

https://m.edsoo.ru/2f1e5bd6

but6mmorekxa [IOK
https://m.edso0.ru/078cd184



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

TEOpPEMBI Kypca
TUTAHUMETPHUH

30

IToBTOpEHME,
000011IeHE U
CHCTEMAaTHU3alIH
3HAHUH. 3aga9un
IJIAHUMETPHUU U
METO/IbI UX PEIICHUS

https://m.edsoo.ru/5dbd171b

bu6nunoreka LIOK
https://m.edsoo.ru/7491efe0

31

IToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3allHs
3HAHUU. 3agaun
MJIAHUMETPHUU U
METO/Ibl UX PELIEHUs

https://m.edsoo.ru/510ebcb?2

bubnunoreka LIOK
https://m.edsoo.ru/4dffda97

32

33

[ToBTOpEHwUE,
00o0011IeHE U
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, QaxTsl,
TEOpEeMBI Kypca
CTepEOMETPUH

Hrorosas
KOHTpOJIbHAs paboTa

https://m.edsoo.ru/db31ee75

https://m.edsoo.ru/c30f8884

bubmmoreka IIOK
https://m.edsoo.ru/74b2ad91

but6mmorekxa [IOK
https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHME,
000011IEHE N
CHUCTEMaTH3aITUs
3HAaHUM

https://m.edsoo.ru/a5alc378

but6mmorekxa [IOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




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, PAMasi, INIOCKOCTb
25 IIpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PEIICHUU
' reOMEeTPUUYECKUX 3a7a4
23 OnepupoBaTh MOHATHUSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
24 KnaccuuuupoBaTh B3auMHOE pacloioXEHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIN Yrojl, TPaHU JBYI'PAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTrO yIiia, JUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh NOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIA M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPAaBUIbHBIA MHOTOTPAaHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb  MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
28 KJaccupuKauyd  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' [IPaBWIBHBIE MHOTOTPAHHHUKH, TIPSAMBIE M  HAKJIOHHBIE IIPU3MBIL,
TapajuieJIeTUIIe b))
29 OnepupoBatb MOHSATUSMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
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
WM aJiroputrMaM, IMNPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKHE MCTOIBI IIPpU
pelICHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCA MTPAMBIMHA

7.13

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJroputMam, MPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOJbI 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

Boruucnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(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 (I)I/IprLI

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

[IpumensaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/a4, MpeIoiaraloliuX HECKOJbKO IIIaroB PEIICHUs, €CIIU YCIOBUS
IIPUMEHEHMS 3aJJaHbl B IBHOH (popme

HpI/IMeHHTB HpOCTGfIH.IHG NporpaMMHbBIC CPEACTBA W  JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKHU3HH, paACIIO3HABATDH IPOABJICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha NIPaKTHKE: aHAIU3UPOBATh peasibHbIE
CUTyallud M MPHUMEHATh HU3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH chopMyITUpPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh PEalbHbIE CUTYyal[MH Ha S3bIKE T€OMETPUHU, UCCIEAO0BATH
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, KOHUYECKAs IMOBEPXHOCTb,
' oOpa3yionie KOHHUYECKOM  TOBEpPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TSN BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh NOHSATHSAMH: INAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
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 (HOPMYJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, 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 N300paxkaTh n3ydaemble GUIypbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEepPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHMs Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATH HH(OPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, NPEICTaBICHHYIO 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

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

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BEIECHUE, PACKIaIbIBaTh BEKTOP MO

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-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha AO0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEeHIIME NPOrpAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh NOJIy4EHHBIC 3HAaHWS Ha IPAaKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud W IPUMEHATh U3YYCHHBIC IIOHATUSA B IPOLIECCE
MOMCKA pELIEHUS MaTeMaTHYecKd CQOPMYIUPOBAHHOM MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPHUUYECKUX IOHATHHA H
TeopeM, armnapata anreOpbl, perars NpakTHYECKUe 3a1a4M, CBSI3aHHbIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCINYINH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcCHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IIOCTPOCHHUH  CTEPEOMETPHH:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napaJulelbHble M CKpemuBamomuecss npsmele. llapamienbHOCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajljiesibHbIE TMpsIMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXAY TMpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapalieNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX
wiockocTeil. [Ipocteiimue npocTpaHcTBeHHbIE (UTYpPHl HAa TJIOCKOCTH: TETpadp,

KyO, mapajuieNenuIies], HIOCTPOSHHE CeUeHHM

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSIMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMON IEPIIEHANKYIISIPHOU
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJl MEXAY IpPsAMOM U IUIOCKOCTBIO,
JBYI'PaHHBIA yTOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnengukymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMsI (PUryphl Ha IUIOCKOCTh. [lepneHAuKYIsIpHOCTh MIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx

NEPHEHANKYIIAPAX

7.4

IloHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipumsma: N-yrosmeHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN MapauIeIICITNAIIE T
u ero ceorcraa. [Iupamuaa: N-yrojgpHas nupamuia, TpaHd U1 OCHOBAaHUE ITHUPAMU/IBI,
OOKOBas M MOJIHAs MOBEPXHOCTh MUPAMU/bI, IPABUJIbHAS U yCeUEHHas MUpamMuia.

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 MPaBUIbHBIN TeTpasrap, Kyo. [Ipeacrasienue
0 IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTpPUHU B IIMpaMUaX, MapajljiCJICIUIICAax, ITPaBUIbHBIX

MHOTI'OI'PaHHHUKax

Bbruncnenue 571eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriael. [lnomane
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIA]b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOH mpu3Mel. [1nomans 6okoBoi
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MMUpaMHJbl, TeopemMa O IUIOIaau

yceuénHoit nupamuabl. [lonstie 06 06bpéme. OOBEM MUPaMUIBI, TPU3IMBI

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

00BpEMaMU TTOOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomerpus

6.1

[unuHapuyeckast MOBEPXHOCTb, 00pa3yrofe HUINHAPHIECKONH MOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTD,

oOpa3ytomas U oCh, TUIOIaAb OOKOBOW 1 TTOJIHON TOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
Ionaab OOKOBOM M TIONHOM MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyrouiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBCPXHOCTDH

Cdepa u map: ueHrtp, paauyc, AMaMeTp, IoLalb NOBEpXHOCTH ceprl. B3anmuoe

pacnosoxeHue cgepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUiomaib

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. PaSBépTKa MUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpallICHUSA

6.6

[Tonste 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiiesienunea u ciaeactBus w3 He€. OOBEM IMIUHIpA,

koHyca. O0BEM 1mapa u iomaab cGepol




[Tomobuple Tema B mpoctpaHcTBE. COOTHOMICHHS  MEXIY — IUIOMIASIMU

o! MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YEPE3 BEPILUHY), CEUECHUS 11apa
Bexktop Ha miockoctd W B mpocTpaHcTBe. CI0KEHHE U BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. 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 MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1av




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

BnaneHne meromamMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3ajady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENEJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYIHPOBATH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, MPUBOIUTH HPUMEPHI U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUA IIpU DPELIEHUU 3a1ady,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALUH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui OIIMCaHUs PealbHbIX IPOLECCOB U SBJICHUIN U IIPU PEIICHUN
3aJa4, B TOM UYHWCJIE€ M3 JAPYruxX Y4eOHBbIX MpPEIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C palUOHAJIbHBIM  TIOKAa3aTeJIEM, CTENEHb C  JACHCTBUTEIbHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IPOU3BOJILHOIO YHCJIA, OCTATOK IO MOAYJNI0, PAalMOHAIBHOE 4YHCIIO,
UppallMOHAIbHOE  4YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LIEJbIX,
paloHaIbHBIX, JIEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBIIMHA OOIIMil JAenuTenb U HaUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  NO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jiorapupmamu, mpeodpa3zoBaHus JPOOHO-pAlMOHATIBHBIX

BBIPDAKECHMI; YMEHHE ONEPHUpPOBATh MOHATHSAMU: IOCIEI0BATEIbHOCTD,




apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKkOHEYHO YObIBaoIlas TreOMeTpUYecKass [MpOrpeccusi; yMEHUue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEpUpPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apumeTnyeckue ACHCTBHS C KOMIUIEKCHBIMU YHCIAMH; MPUBOIUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpPOBATH
MOHATUSMU: Marpuma 2X2 u  3X3, onpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB U CHUCTEM; YMCHUC pPCIIATL YpPAaBHCHU!,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABECHCTBA MW CHCTCMbI C IIapaMETpOM; IPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKLIMH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (DYHKIIMS, aCUMIITOTHI Tpaduka
¢GbyHKLUY, TIepBas U BTOpasi NPOM3BOJIHAS (YHKIUHU, T€OMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBbI, IPOU3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3IEMEHTapHBIX (YHKIUI;
YMEHHE UCIMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIHU,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHMEM alllapaTa MaTeMaTHUeCKOTro
aHaIK3a; MPUMEHATh MPOU3BOAHYIO Ui HAXOXKACHUS HAWIYy4dIlIero

pelmiCHus B HNPUKIIAJHBIX, B TOM YHCJIIC COIHUAIIbBHO-DKOHOMHUYCCKUX U




bu3MYECKUX 3aa4axX; HAXOIUTH TUIOMIAIU U 00BEMBI (PUTY C TTOMOIIBIO
WHTErpajia; MPUBOJIUTH HMPUMEPHl MaTEMaTHYECKOTO MOJICITUPOBAHHS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTHIHAsS
byHKIuS, panoHaibHast byHKuus, CTENIeHHast byHKIHA,
TpUroHomerpudeckue (QyHKuMM, OOpaTHBIE TPUTOHOMETPHYECKHE
¢byHkunMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUH; yMEHHUE
CTPOUTH TIpadHKH H3YyYCHHBIX (DYHKUIWH, BBHIMOIHATH HPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPHU PEICHUU 3a]ad U3 JPYTUX Y4EOHBIX MPEIMETOB M
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33/1a4K M3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJIyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
pealbHbBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM aIapara

anreOpbl, UHTEPIIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKoe, MeuaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HaboOpa; yMEHHE W3BIIEKaTh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpaukax, OTpaskarollyio CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB W  JJIEKTPOHHBIX  CpPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanus U JIMHEMHOMN perpeccun




YMeHue OnepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTb CIy4yallHOro COOBITUS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMynbl CIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSMH: CIIydaiiHas BEJWYHMHA, paclpeleieHue BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
ClyualiHOW BeIMYUHBI, (YHKIHUU paclpelesieHuss U IUIOTHOCTH
PaBHOMEPHOIrO, IOKa3aTeJbHOIO U HOPMAJIBHOIO PACHpEesCHHI;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpENeNCHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX YHCET,
METOABI BBHIOOPOYHBIX HCCIICAOBAHUI, YMEHHE MPHUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBIICHHUSX; YMEHHE ONIEPUPOBATh MOHATHAMH: COYETaHUE, TIEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHoBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEILICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pEabHBIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MUHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBarh IOHATHUAMM: TO4YKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIMECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydeHHbIE (DAKTHI M TEOpeMbl MJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHpa; CTPOUTH
MaTe€MaTU4eCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSAMHM: IIOWAAbL (GUTYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, npu3Ma, OUpaMuja, (urypa U NOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepsl, MIomaib
MOBEPXHOCTU MNUPAMUJBI, NMPU3MBIL, KOHYyCa, IWIMHApA, 0o0BEM KyOa,

NpAMOYTOJIbHOT'O TITapaJuICICuieaa, nupaMuabl, NpPU3MbI, LHUIAHIApPA,




KOHYcCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUsI KOHYcCa M IWIMHJpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiascs cepbl, NUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAICHUA, UX CEUYCHUS, B TOM YHCJIE C TOMOIIBIO 3JICKTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaThH OMpPEEIICHUS U3Yy9aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3BI
0 CBOICTBaxX W IpPU3HAKaX Ie€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccuukanuoo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omepupoBarh IMOHATHSAMH: JBM)KCHHE B IPOCTPAHCTBE,
napajuieNbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMMOA0OMS, TOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpbI, B TOM YHWCJIE B MPUPOJE,
HUCKYCCTBE, apXHUTEKTYpE; HCIIOJIb30BaTh T'€OMETPHUYSCKHUE OTHOIICHHUS
IpU pElIeHUWU 3a]a4; HAXOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yroJI, IUIomaab, O0OBEM) TpH pEHICHWHM 3a7a4 M3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEAIbHOMN JKU3HHU; YMEHHUE BBIYUCIATH T€OMETPUUYECKUE
BEIIMYUHBI (JUITMHA, YTOJ, IUIONIA/b, OOBEM, IUIOMIAAh IOBEPXHOCTH),
UCIIONB3YSl M3Yy4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJBHOTO Mapajulesenurieia, MUPaMHIbL, TPU3MBI,
HWINHApPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0bEMOB

NOJ00HBIX (uryp

YMeHue onepupoBaTh HOHATUAMU: IPSIMOYTOJIbHAsS CUCTEMA KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpa Ha YHCIIO, Pa3lOkKEeHHe BEeKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE IPOU3BEACHUE, YIOJI MEXKIY
BEKTOpPaMHU; YMEHHE UCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METO
JUIST pEHICHUS] TEeOMETPHYECKHX 3aJad M 3a]ad  JPYruX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh MOAXOAANIMN METOA JUIsl pEIIeHHs 3a7adu,
IMOHMMaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYECHHH NPUPOJIHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SIBJICHUH; YMEHHE paclo3HaBaTh

MMPOABJICHUC 3daKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM M  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU




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 Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOM, MPOIECHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 Apudmerndeckuil KOpeHb HaTypaibHOH creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3arenaeM. 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 U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI




OyHKIUYU U TpapUKu

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

3 byakuun. YErHbie 1 HeU€THBIC QyHKIMU. [leproandeckue GyHKIMH
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHMM QyHkuuu. Hymum ¢ynkuumm.
3.0 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBl (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HAYEHUE
(GyHKIMU Ha TPOMEXKYTKE
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 33/1aHUS OCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne NPOU3BOJHON K MCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOoiblIero 1 HaMMEeHbIIEro 3Ha4eHHs (YHKLIMU 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 BepositHOCTB
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-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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