MUHHMCTEPCTBO IMPOCBEMEHUSI POCCUMCKOMW ®EJEPAIIAA
Myuununaasnoe obmeobpaszoBarenbuoe yupexaenne Kongonoxexoro
MYHHUHNAALHOTrO paliona Pecnybankn Kapenans
Aavunncrpauns Konaonoxekoro MyHHuHNAABLHOro paiona

MOY Konueszepckaa COII

Moanucan: MYHULIMNANBHOE

MYHWU Ll NMNAJTNBbHOE  OBLEOEPASOBATENLHOE YUPEXAEHME

(OHYE3EPCKAS CPEAHAA

K¢
BLIEOBPASOBATE e iriieties i wons
TV - Sy L e YTBEPXJIEHO

DN: C=RU, S=Pecny6nuka Kapenus, STREET=yn.

KOHUYESEPCKASA  Srviimasionos o e

CPEMHAR  pssime o nupextop MOY
OBLLEOBPA3OBATESIbHASA LKONA
OBLLEOBPA3OBAT E J1kotonoxckoro myHudnAnisHoro

PAVOHA PECMYBJINKW KAPENNSA,

bHAS LUKOIA g e b e Kon%3e{pc COI
KOHAOMOXKCKOIO  Seemenmiers Cuanicrens, iy )

MYHMLIMNANBHOIO gESaiiiis *ooicie

v OBLEOBPA3OBATEJIbHARA LLUKONA -
PAMOHA KOI:L:.:EDlOI'lO)KgKOI'O MYHULIMNANBHOIO (
HA PECNYBNVKA KAPENNA
PECMYB/INKIN GO PECTENKAPEN ot H. 0. HoBoxunosa

IONIOKEHME: MECTO MOAMACAHMS

M
KAPENNA Dlara: 2003.08.11 14.14:00

Foxit Reader Bepcusi: 9.7.0

[Ipukas Ne 219 ot «11» 08
2023 1.

PABOYAS TIPOT'PAMMA
(ID 330670)

yuebnoro npeamera «I'eomerpus. ba3oswiii ypoBenb»

st odyuarommxcs 10-11 kiaccos

Konuesepo 2023



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO Pa3BUTHSA
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAIMPABICHUU ITUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEajJbHOrO0 M HICATBFHOTO, XapakTepe OTPaKEHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIJICHUS, HEOOXOAMMBIX s aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HalpaBJIeHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a/lady €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIHaIbHOTO ObITHS, (opMa
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHmsi mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 06a3o0BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crieluPpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUS 00pa3oBaHus
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3zoM, oOydaromigecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

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

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP>KaHHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
UHTYUTUBHOTO MMO3HAHUS, U ONPEIEIEHHBIM 00pa30M OpraHu3oBaHHas padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOYy OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB W  3aJad Ha  OIEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHHs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYULIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydyenue reomerpum orBoautcs 2 yaca B Hexento B 10 m 11 kimacce,
BCEro 32 JiBa roja o0yueHus - 136 yueOHbIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MApAJUIECIAbHBIE TPAMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [IpocTeiliime mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TeOpeMa O MpsSIMOn
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (Uryppl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/JIbI; OOKOBAs U MOJIHASA MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOHyC: OCHOBaHME M BeplInHa, 00pa3yromas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepsl U TUIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS IpOrpaMMbl y4eOHOTrO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYCCKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, JTaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OeliCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBU:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHS B (aKTaxX, NaHHBIX, HAOIOJICHUSX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYTUPOBATH OOOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3sIUYHBIX BUIOB M (OPM MPEACTABICHMUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTHUPOBATh IOJTYYEHHbIN pe3yNbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3IMyUe U CXOJCTBO MO3MIIMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayIUTOPHUHU.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensTh BUAbI padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnmpoBaTe B3aUMHOE pACIOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kinaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIIHHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHUKOB METOAOM  CJI€AOB,  BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]la4 HAa BBHIYMCICHUE PACCTOSIHUA MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC aHAJUTHUYECKUE METOABl TPU PEIIeHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyuja) € TOpUMEHEHHuEeM (QOpMyJ; BBIUUCISATH COOTHOLIEHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MPOCTEHIINE NPOrPaAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOPEM, arnmnapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHCAHHBIA B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIArOB PEMIECHUS, €CIIM YCIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJICIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MIPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 15

OOBEMBI TET 21 2

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 13 1

[ToBTOpeHue, 06001IeHNE, 19 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TOHATHS CTEPEOMETPHUU:
TOYKA, MPsMasi, MIOCKOCTh, IPOCTPAHCTBO.
1 [IpaBuiia n300paykeHNs HA PUCYHKAX: 1 hitp:/wwvus.edu. 1L/
p p . pucyH : http://edu.secna.ru/main/
M300paKeHHS TUIOCKOCTEH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
9 [TonsiTHst: mepecekaronrecs MIOCKOCTH, 1 http://www.edu.ru/
TIEPECEKAIOMINECS IPSAMAs U IIOCKOCTh http://edu.secna.ru/main/
3 [TonsiTHst: mepecekaronrecs MIOCKOCTH, 1 http://www.edu.ru/
TIEPECEKAIONIUECS TIPAMAs M ILIOCKOCTh http://edu.secna.ru/main/
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300pakeHre MHOTOTPAHHUKOB Ha 1 hitp:/jwvvus.edu. 1L/
p P http://edu.secna.ru/main/
PUCYHKaX, Ha TPOCKIIMOHHBIX YEPTEHKAX
HauanpHubie cBeienns o kyoe u nupamuse,
5 ux pa3BépTky U Moaein. CeueHus 1 hitp:/jwvvus.edu. 1L/
p p A ’ http://edu.secna.ru/main/
MHOTOTPAaHHUKOB
HauanbsHbie cBeIeHUS 0 KyOe U mupaMu/ie,
6 nX pa3BépTku U mojenu. CeueHust 1 http:/hasve.edu.ru/
p p A ) http://edu.secna.ru/main/
MHOTOTPAaHHUKOB
TTousiTre 00 aKCHOMATHYECKOM
http://www.edu.ru/
7 IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI 1

CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

http://edu.secna.ru/main/
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TToHsATHE 00 aKCHOMATUYECKOM

8 IIOCTPOECHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIIEICTBUS U3 HUX
TTousTre 00 aKCMOMATHYECKOM
9 OCTPOEHUH CTEPEOMETPUU: AaKCHOMBI http:/wviw.edu.ru/
p p TpuH. http://edu.secna.ru/main/
CTEPEOMETPUH U CIIEICTBUS U3 HUX
[NousaTre 00 akCHOMAaTUYECKOM
10 OCTPOEHUH CTEPEOMETPUU: aKCHOMBI http:/wviw.edu.ru/
p p TpuH. http://edu.secna.ru/main/
CTEPEOMETPUH U CIIEICTBUS U3 HUX
BzaumHoe pacnosioxkeHue npsiMbIx B
. Pemenue 3a4aa4 u3
IIPOCTPAHCTBE: IIEPECEKAIOIIINECS, . http://www.edu.ru/
11 0AaHKOB 3aJaHHI ) .
apajIeJIbHbIE U CKPELIMBAIOIIHAECS EID http://edu.secna.ru/main/
[psIMBIE
[TapaniaenbHOCTh MPSMBIX U INIOCKOCTEH B
. Pemenue 3a4aa4 u3
MPOCTPAHCTBE: NAPATIIEIbHBIE IPSMBIE B . http://www.edu.ru/
12 . 0aHKOB 3a/TaHUIA httn://ed Imain/
[IPOCTPAHCTBE; apaAUIEIbHOCTD TPEX EID p://edu.secna.ru/main
NPSAMBIX
[TapannenbHOCTh NMPAMBIX U INIOCKOCTEHN B Pemenue 3a1ay u3
. . http://www.edu.ru/
13 npocrtpancTse: [lapamiensHOCTs TpsAMOn OaHKOB 3a/1aHUi .
http://edu.secna.ru/main/
M IIOCKOCTH EI'D
http://www.edu.ru/
14 VYrisl ¢ COHANPABICHHBIMUA CTOPOHAMH .
http://edu.secna.ru/main/
15 VYroia Mexay OpSIMBIMHA B IIPOCTPAHCTBE htp:/wvw.edu.ru/
Ay ip poctp http://edu.secna.ru/main/
16 VYroi Mexay OpSIMBIMHA B IIPOCTPAHCTBE hitp:/eiviw.edu.ru/
Ay ip poctp http://edu.secna.ru/main/
17 [TapayeapHOCTh IIOCKOCTEH: http://www.edu.ru/
rapajiieJIbHbIE INIOCKOCTH http://edu.secna.ru/main/
18 CBolicTBa napasuleabHbIX IIOCKOCTEN http://www.edu.ru/
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[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI

http://www.edu.ru/

19 Ha IIOCKOCTH: TETPadp, Ky, http://edu.secna.ru/main/
rapaJseyenune
20 [Toctpoenue ceuenuit hbtp:/Fovss. edu. u/
p http://edu.secna.ru/main/
21 [TocTpoenue ceuenuii e orvi.e0U. 1)
p http://edu.secna.ru/main/
KoHntpoinbhas padora o teme "[Ipsmbie u
22 MJIOCKOCTH B MIPOCTPAHCTBE S
poctp ' . http://edu.secna.ru/main/
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[lepneHAMKYISIPHOCTD MPAMOUN U
23 IJIOCKOCTH: NIEPIIEHAUKYIISIPHBIE IPSIMBIE B -/ el
- MICPTICHMKY AP p http://edu.secna.ru/main/
MPOCTPAHCTBE
24 [Ipsimble napaienbHble U http://www.edu.ru/
NEePIEeHIUKYISIPHBIC K MIIOCKOCTH http://edu.secna.ru/main/
o5 [IpssmMble napayenbHble U http://www.edu.ru/
MEPIECHANKYIISIPHBIE K TNTIOCKOCTH http://edu.secna.ru/main/
26 IIpu3Hak neprneHAUKYIIPHOCTH IPSIMOU U http://www.edu.ru/
IIIOCKOCTH http://edu.secna.ru/main/
97 [Ipu3Hak neprneHauKyISIPHOCTH IPSMON U http://www.edu.ru/
IJIOCKOCTH http://edu.secna.ru/main/
28 Teopema 0 mpsAMON NEPIEHANKYIIPHON http://www.edu.ru/
IJIOCKOCTH http://edu.secna.ru/main/
29 Teopema o npsAMON NEPIIEHAUKYISAPHON http://www.edu.ru/
IIOCKOCTH http://edu.secna.ru/main/
30 Teopema o mpsIMON NEPIEHANKYISIPHON http://www.edu.ru/

INJIOCKOCTH

http://edu.secna.ru/main/
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[IepnieHauKYISp U HAKIIOHHBIE!

http://www.edu.ru/

31 pacCTOSTHUE OT TOYKH E[o TUIOCKOCTH, http:/edu.secna.ru/main/
pacCTOSTHUE OT MPSIMOM JI0 TNIOCKOCTH
IlepnenauKysip U HAKJIOHHBIE:
32 ACCTOSIHUE OT TOYKH JIO IJIOCKOCTH AL o LS
p f[ ’ http://edu.secna.ru/main/
paccTostHUuE OT IPSAMOM 10 MIIOCKOCTH
[leprieHAMKYISIp U HAKJIOHHBIE:
33 ACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH AL o LS
p f[ ’ http://edu.secna.ru/main/
paccTosiHUuE OT IPSAMOM J10 TIIOCKOCTH
IleprieHAMKYISAP U HAKJIIOHHBIE:
34 aCCTOSTHUE OT TOYKH JO0 MIOCKOCTH Pt LY
P f[ ’ http://edu.secna.ru/main/
pacCTOSTHUE OT MPSIMOM JI0 TIIOCKOCTH
35 VYriasl B IPOCTPAHCTBE: YIOJI MEXIY http://www.edu.ru/
MPSMOU U TIOCKOCTBIO http://edu.secna.ru/main/
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj http://www.edu.ru/
JIBYTPAHHOTO yIiia http://edu.secna.ru/main/
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi http://www.edu.ru/
JBYIPaHHOI'O yrja http://edu.secna.ru/main/
IlepneHqUKYyIIPHOCTD MIOCKOCTEM: Pemenne 3a1ad 13
38 MIPU3HAK NEPIEHINKYJISIPHOCTH 1B 0AHKOB 3aTaHMUI hitp://wiwiw.edu.ru/
p vp yoAp yx http://edu.secna.ru/main/
TJIOCKOCTEN EID
IlepnenquKyIIpHOCTD MIOCKOCTEM: Pelrrenne 3a1a4 13
39 [IPU3HAK HEPIIEHINKYISIPHOCTH 1B GaHKOB 3aIaHHI http:/Fwiviw.edu.ru/
p Up YIp BYX http://edu.secna.ru/main/
TIIOCKOCTeH EID
[leprieHANKYASIPHOCTD IITIOCKOCTEI: Pemenne 3amad u3
40 OpU3HAK NEPHCHAUKYISIPHOCTH B 0aHKOB 3aJaHUH hitp:/Passiws.edu.rul
p vp YIp yx http://edu.secna.ru/main/
TJIOCKOCTEH EID
41 Teopema o Tpéx mepreHAnKyIsIpax http://www.edu.ru/
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42 Teopema o Tpéx nepnenmKynApax http://edu.secna.ru/main/
Pewmenue 3anau us
43 Teopema o TpEX mepreHANKYIIpax 6aHKOB 3a£xnnﬁ httpi//www.edu.ru/ .
- http://edu.secna.ru/main/

KonTtponpHas pabora mo Temam

44 "TleprnieHIUKYJISIPHOCTD MPSIMBIX U http://www.edu.ru/
mockocTel" 1 "YIibl MeXK Ly IPAMBIMU U http://edu.secna.ru/main/
IJI0CKOCTSIMU"
[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE

45 DJIECMEHTHI MHOT'OTPAaHHUKA, BBIITYKJIBIE U http://www.edu.ru/
HEBBINYKJIbIE MHOTOIPAHHHMKH; Pa3BEPTKa http://edu.secna.ru/main/
MHOI'OIpaHHHKaA
[Ipu3ma: N-yronpHas npu3mMa; rpaHu U

16 OCHOBAHHUS IPU3MEI; TIpsIMas ¥ HAKJIOHHAs http://www.edu.ru/
IPU3MBbL; GOKOBAs U MOJIHAS OBEPXHOCTh http://edu.secna.ru/main/
HPU3MBI

47 [Tapanenenunesn, NpsMOYTOIbHBIN http://www.edu.ru/
napasuliesIenuIie]l U ero CBOMCTBa http://edu.secna.ru/main/
IIupamupa: N-yrospHas nupamuaa, rpaHu

48 U OCHOBaHUE NMUPaMUJbl; OOKOBast U http://www.edu.ru/
TIOJIHAs TIOBEPXHOCTh TUPAMUIBL; http://edu.secna.ru/main/
IIpaBUJIbHASA U YCEUEHHAS IUPAMUIA
[IpaBuiIbHBIE MHOTOIPAHHUKU: ITIOHATHE
MpaBUJIBHOI'O MHOI'OI'PAHHHUKA; Pemienue 3a1a4 u3

49 MpaBWIbHas IpU3Ma U [IpaBUIIbHAs 0aHKOB 3aJaHUI L

nUpaMu/Ia; IpaBUiIbHAs TPEYTrolbHas
nupamuia v MpaBUIbHBIN TeTpasap; Kyo

EI'D

http://edu.secna.ru/main/
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IIpencrasieHue o NpaBUIBHBIX

http://www.edu.ru/

50 MHOT'OTPaHHUKAX: OKTa’p, JOAEKad AP U http:/edu.secna.ru/main/
HKOCa’P.
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJILHO TOYKH, PSIMOH,
http://www.edu.ru/
ol IUIOCKOCTH. DJIEMEHTBI CUMMETPUU B _ .
http://edu.secna.ru/main/
NApaMuaax, napajienaenuneaax,
IIPAaBWIbHBIX MHOTOIPaHHUKAX
Brruncienue 3neMeHToB
52 MHOTOTpPaHHHUKOB: pEOpa, TnaroHaiy,
YIJIBL
[Tnomans 60KOBOM MOBEPXHOCTH U
53 MOJIHON OBEPXHOCTH MPSAMOU IMPU3MBI, http://www.edu.ru/
IUTOIIA/ (b OCHOBAHUH, TeopeMa 0 OOKOBOI http://edu.secna.ru/main/
MMOBEPXHOCTH MPSIMOI TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MIOBEPXHOCTU IIPaBUIbHONU NMUPAMHUIBI, http://www.edu.ru/
Teopema O TIJIOMAU OOKOBOU http://edu.secna.ru/main/
MMOBEPXHOCTH YCEYEHHOW MUPAMUIBI
55 Konrtponbnas pabora no reme http://www.edu.ru/
"MHororpaHHukm" http://edu.secna.ru/main/
.. http://www.edu.ru/
56 [Tousatue 06 00BEME _ .
http://edu.secna.ru/main/
.. http://www.edu.ru/
57 O0BEM mipami el http://edu.secna.ru/main/
.. http://www.edu.ru/
58 O6bEM mupamuE! http://edu.secna.ru/main/
.. http://www.edu.ru/
59 OO0BEM TUPAMHTBI P

http://edu.secna.ru/main/
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Pemenue 3amau u3

http://www.edu.ru/

60 OO6BEM UpaMuIbI 1 Garxon sazammii http://edu.secna.ru/main/
EID
.. http://www.edu.ru/
61 O6nEM mpH3MEI 1 http://edu.secna.ru/main/
. http://www.edu.ru/
62 O6néM npH3MBL 1 http://edu.secna.ru/main/
.. http://www.edu.ru/
63 O6nEm mpH3MEI 1 http://edu.secna.ru/main/
64 KonTponbhas pabota no teme "OOBbEMBI 1 http://www.edu.ru/
MHOTOTPaHHHMKOB" http://edu.secna.ru/main/
[ToBTOpEeHME, 0000IIIEHNE
65 cuctemaruzanus 3HaHui. [Toctpoenue 1 nitp:/fwiw.edu.u/
. 5 ' P http://edu.secna.ru/main/
CEYEHUI B MHOI'OTPAHHUKE
[ToBTopenue, 0600IEHNE
cucreMaTtu3alus 3HaHui. Beruucnenue
66 PACCTOSIHUI: MEXAY ABYMSI TOUKaMH, OT 1 http://www.edu.ru/
TOYKH JI0 NIPSIMOH, OT TOYKH 0 http://edu.secna.ru/main/
IJIOCKOCTH, MEXKAY CKPEIIMBAIOIUMHUCS
MPSAMBIMHA
67 HToroBast KOHTpOJIbHAsA paboTa 1
[ToBTOpEeHnue, 06001EeHNE
crucTemMaTu3alus 3HaHuil. Beraucnenue
68 YIJIOB: MEXKIY CKPEIIUBAIOIIMHUCS 1 http://www.edu.ru/
IPSMBIMH, MEXY TPSIMOi ¥ INIOCKOCTBIO, http://edu.secna.ru/main/
JIBYTPaHHBIX YTIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68 0

[TPO'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIEC
padoThI padoTshI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 WaMeTp; TJI0MIAIb TOBEPXHOCTH 1 Pt Pt .1
A p; i P http://edu.secna.ru/main/
cdepbl
B3aumnoe pacnonoxenue chepsl u

http://www.edu.ru/
2 IJIOCKOCTH; KacaresibHas INIOCKOCTh 1 _ .
http://edu.secna.ru/main/
K cepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 http://www.edu.ru/
wiockoctu. CeyeHus mapa http://edu.secna.ru/main/

4 N3o6paxenune chepsl, mapa Ha 1 http://www.edu.ru/
wiockoctu. CeueHus mapa http://edu.secna.ru/main/
[unmraapryeckas MOBEPXHOCTb,

5 o0pa3yromue UIHHIPHIECKON 1 http://www.edu.ru/
MOBEPXHOCTHU, OCh ILIMJIMHIPUIECKOIN http://edu.secna.ru/main/
MMOBEPXHOCTH
[unmraapryeckas MOBEPXHOCTb,

6 o0pa3yromue UIHHIPUYECKON 1 http://www.edu.ru/
MOBEPXHOCTHU, OCh LIMJIMHIPUIECKOMN http://edu.secna.ru/main/
MMOBEPXHOCTHU
[Humusap: ocHOBaHUS 1 OOKOBast
MOBEPXHOCTh, 00pa3yromias u OCh; Pemenie safa: ?3 http://www.edu.ru/

7 1 0aHKOB 3a/TaHUI

[UIoIIAaAb OOKOBOU M HOJIHOMI
MMOBEPXHOCTHU

EI'D

http://edu.secna.ru/main/
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Hunmuuap: ocHoBaHus M GOKOBast
MOBEPXHOCTh, 00pa3yrolas u OCh;

Pemenue 3amau u3

http://www.edu.ru/

8 . . 0aHKOB 3aJaHUil _ .
IJIOIIA b OOKOBOM U MOJHOM B http://edu.secna.ru/main/
MMOBEPXHOCTHU
N300paxkenne nunuHapa Ha
IJIOCKOCTH. Pa3BépTka LuiIMHApA. Pelrrenye 3a1a4 i3

. http://www.edu.ru/
9 CeueHust MIMHIIPA (TUTIOCKOCTBIO, 0aHKOB 3aTaHUIH _ .
. http://edu.secna.ru/main/
napasienbHON 1 EID
NEPIEeHIUKYISIPHONW OCH LIUIUHAPA)
N306paxkenne uunuHapa Ha
IJIOCKOCTH. Pa3BépTKa LMIIMHAPA.
10 Ceuenus nunuHApa (TIOCKOCTHIO Pt LY

B . P ’ http://edu.secna.ru/main/
napasuieIbHON WIn
NEPIEeHIUKYIAPHON OCH LIMIUHAPA)
Konnueckas noBEpXHOCTB,

11 00pa3yrolne KOHUIEeCKOU http://www.edu.ru/
MOBEPXHOCTH, OCh U BEpIINHA http://edu.secna.ru/main/
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,

12 o6pa3 a5 1 OCh: TIOLIALE http://www.edu.ru/

P yIS)IH L max http://edu.secna.ru/main/
OOKOBOM U MOJTHOM MOBEPXHOCTH
VYceu€HHbI KOHYC: 00pa3yomue u
http://www.edu.ru/
13 BBICOTA; OCHOBAHUS 1 OOKOBas _ .
http://edu.secna.ru/main/
MTOBEPXHOCTh
N300pakenne KoHyca Ha MIOCKOCTH.
Pa3eépTka konyca. CeueHust KoHyca Pelenue 3a1ay u3
. . http://www.edu.ru/
14 (MII0CKOCTHIO0, MapaJIeTbHOM GaHKOB 3a/1aHuil

OCHOBAHHIO, U MJIOCKOCTBIO,
MPOXOJAIIEH Yepe3 BEpIINHY)

EI'D

http://edu.secna.ru/main/
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H300paxkeHue KoOHyca Ha TUIOCKOCTH.

Pa3Béprka konyca. CeueHus KoHyca

Pemenue 3amau u3

http://www.edu.ru/

15 (TUTOCKOCTHI0, MapasuIeIbHON OaHKOB 3a/1aHHil : .
http://edu.secna.ru/main/

OCHOBAHHIO, ¥ INIOCKOCTHIO, EI'S
MPOXOJISIICH Yepe3 BEPIINHY)
KomMOuHamust Ten BparieHus u Pemenie sapa I:B http://www.edu.ru/

16 GaHKOB 3a1aHui _ .
MHOTOIPaHHHUKOB - http://edu.secna.ru/main/

17 KomOunarus Ten BpamieHus u http://www.edu.ru/
MHOTOTPaHHHMKOB http://edu.secna.ru/main/

18 KoMOuHamust Ten BparieHus u http://www.edu.ru/
MHOTOT'PaHHUKOB http://edu.secna.ru/main/
MHoOrorpaHHuK, OIMCaHHBIA OKOJIO

19 cthepsl; chepa, BOUCAHHAS B http://www.edu.ru/
MHOTOT'PaHHUK WU B TEIO http://edu.secna.ru/main/
BpalleHUA
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

20 cthepsrl; chepa, BIucaHHas B http://www.edu.ru/
MHOTOTPaHHUK WU B TEIO http://edu.secna.ru/main/
BpalleHUsA
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

21 cthepsl; chepa, BIUCaHHAsS B http://www.edu.ru/
MHOFOFpaHHI/IK WJIHA B TEJIO http://EdU.Secna.rU/main/
BpalleHUsA
MHoOrorpaHHuK, OUCaHHBIN OKOJIO

99 cthepsr; chepa, BIUcaHHAS B http://www.edu.ru/

MHOT'OI'paHHUK HUJIK B TCJI0
BpalICHUA

http://edu.secna.ru/main/

23

[Moastue 00 006LEMe. OCHOBHEIE
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CBOMCTBA 00BEMOB TEI

[Nousatie 06 00BpéMe. OCHOBHEIE

http://www.edu.ru/

24 .
CBOMCTBA 0OBEMOB TEN http://edu.secna.ru/main/
o5 [Nousatie 06 00BpéMe. OCHOBHEIE http://www.edu.ru/
CBOIiCcTBa 00BEMOB TEII http://edu.secna.ru/main/
. http://www.edu.ru/
26 O06bEm ummmnzpa, KoHyca http://edu.secna.ru/main/
. http://www.edu.ru/
21 OO6bEm unmmizpa, KoHyca http://edu.secna.ru/main/
. http://www.edu.ru/
28 OO6bEm unmmizpa, KoHyca http://edu.secna.ru/main/
. http://www.edu.ru/
29 O6bEm UHINHADA, KOHYCa http://edu.secna.ru/main/
. http://www.edu.ru/
30 OO6bEM wapa u nowans chepet http://edu.secna.ru/main/
. http://www.edu.ru/
31 O6bEm lirapa 1 Miomant C(l)ep bl http://edu.secna.ru/main/
. http://www.edu.ru/
2
3 O6bem lirapa 1 Miotant C(l)ep bl http://edu.secna.ru/main/
[Tono6GHbIe Tena B MPOCTPAHCTBE.
33 COOTHOIIEHUS MEXKTY TUIOIIAISIMU http://www.edu.ru/
MOBEpXHOCTEH, 00bEMaMuU http://edu.secna.ru/main/
[MOJOOHBIX TEN
[TonoOHbIe TENa B MPOCTPAHCTBE.
34 COOTHOIIEHUS MEXKTY TUIOMIAASIMU http://www.edu.ru/
MOBEpXHOCTEH, 00bEMaMu http://edu.secna.ru/main/
MOJOOHBIX TEI
[TogoOHBIE TENa B MPOCTPAHCTBE.
http://www.edu.ru/
35 COOTHOIICHUS] MEXKTY TUIOIIAISIMHU

MOBEpXHOCTEH, 00bEMaMu

http://edu.secna.ru/main/
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MOAOOHBIX TEN

KonTponbhas pabota no remam

http://www.edu.ru/

36 "Tena Bpamenus" u "O6beMbI Ten" http://edu.secna.ru/main/
37 BekTtop Ha mimockocTy U B http://www.edu.ru/

MIPOCTPAHCTBE http://edu.secna.ru/main/
http://www.edu.ru/

38 CrnoxeHue 1 BHIYUTAaHHE BEKTOPOB _ .
http://edu.secna.ru/main/
http://www.edu.ru/

39 CiioxeHue ¥ BbIUUTaHUE BEKTOPOB _ .
http://edu.secna.ru/main/
http://www.edu.ru/

40 YMHOX€EHHE BEKTOpa Ha YUCIIO _ .
http://edu.secna.ru/main/

Pa3znosxeHne BekTopa 1o TpéM
41 HEKOMILJIAHAPHBIM BEKTOpPaM bt /Povvot et 1/
P PaM. http://edu.secna.ru/main/
[IpaBuio napamenenumnena
Pemenue 3anau, cBA3aHHBIX C
42 MIPUMEHEHUEM MPABUJII AEHCTBUM C nttp-f el
P p A http://edu.secna.ru/main/
BEKTOpaMU
Pemenue 3anay, cBsA3aHHBIX C
43 MIPUMEHEHUEM MTPABUIT ACUCTBUH C Pt/ £l
p p A http://edu.secna.ru/main/
BEKTOpaMU
[IpssmoyTronbpHas cucTeMa KOOpAUHAT
44 B IIpocTpaHcTBe. KoopanHathl http://www.edu.ru/
BekTopa. IIpocreiimue 3anauu B http://edu.secna.ru/main/
KOOpAUHATaX
[IpssMoyrosibHas cucTEMa KOOPANHAT
45 B npoctpancTBe. Koopanuars! http://www.edu.ru/
BekTopa. IIpocreiimue 3anauu B http://edu.secna.ru/main/
KOOpAUHATAaX
46 VYron mexay Bekropamu. CkansipHoe http://www.edu.ru/



http://www.edu.ru/
http://edu.secna.ru/main/
http://www.edu.ru/
http://edu.secna.ru/main/
http://www.edu.ru/
http://edu.secna.ru/main/
http://www.edu.ru/
http://edu.secna.ru/main/
http://www.edu.ru/
http://edu.secna.ru/main/
http://www.edu.ru/
http://edu.secna.ru/main/
http://www.edu.ru/
http://edu.secna.ru/main/
http://www.edu.ru/
http://edu.secna.ru/main/
http://www.edu.ru/
http://edu.secna.ru/main/
http://www.edu.ru/
http://edu.secna.ru/main/
http://www.edu.ru/

IMPOU3BCACHUC BCKTOPOB

http://edu.secna.ru/main/

VYron mexay Bekropamu. CKainsipHOe

http://www.edu.ru/

47 ;
HPOU3BCICHHUC BEKTOPOB http://edu.secna.ru/main/
48 Boerunciienue yrioB Mexmy http://www.edu.ru/
MNPSIMBIMU U ILIOCKOCTSIMUA http://edu.secna.ru/main/
49 Brerunciienue yriioB Mexay http://www.edu.ru/
NPSIMBIMH U TUIOCKOCTAMU http://edu.secna.ru/main/
KoopanHatHO-BEKTOPHBIN METO/T
50 IIPH PEIICHUU TE€OMETPUICCKUX Lldtter UL
pup P http://edu.secna.ru/main/
3a1a4
KoopanHatHO-BEKTOPHBIN METO/T PeleHue 3a1a4 13
. http://www.edu.ru/
51 IIPH PEIICHUH T€OMETPUICCKUX OaHKOB 3a/1aHHil : .
http://edu.secna.ru/main/
3a1au EI'D
KonTtponpsHas pabora o Teme Pemenne 3a1ad u3
" . http://www.edu.ru/
52 BekTopsl 1 KoOpIMHATHI B OaHKOB 3a/1aHuil : .
http://edu.secna.ru/main/
npocTpaHcTae” EID
[ToBTOpenue, o6obIIeHNE 1
53 cucreMaruzainus 3HaHuil. OCHOBHbBIE http://www.edu.ru/
¢burypsl, pakTbl, TEOPEMBI Kypca http://edu.secna.ru/main/
[JIAHUMETPUU
[ToBTOpenue, o6obIIeHNE 1
54 cucreMaruzainus 3HaHuil. OCHOBHbBIE http://www.edu.ru/
¢burypsl, pakTbl, TEOPEMBI Kypca http://edu.secna.ru/main/
IJIAHUMETPUU
[ToBTOpenwme, 0600IIEHNE 1
cucreMaTtusanus 3Hanuii. OCHOBHEIE Pewenne sanas I:B http://www.edu.ru/
55 0aHKOB 3a/1aHUI

burypsl, pakTel, TEOPEMBI Kypca
IUTAHUMETPHUH

EI'D

http://edu.secna.ru/main/
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[ToBTOpeHue, 0600IICHNE 1
cucrteMarusanus 3Hannii. OCHOBHEIE

Pemenue 3amau u3

http://www.edu.ru/

56 0aHKOB 3a1aHHi ] .
burypsl, pakTbl, TEOPEMBI Kypca - http://edu.secna.ru/main/
IJIAHUMETPUU
[ToBTOpeHue, 0600IICHNE 1
cHCTeEMaTHU3alus 3HaHui. 3agaun Pemenne sanas EB http://www.edu.ru/

57 OaHKOB 3aJaHHii _ .
IUIAaHUMETPUU U METOABI X EID http://edu.secna.ru/main/
peLeHust
[ToBTOpenue, 0600IICHNE 1
cucTeMaTu3aIus 3HaHui. 3agaun Pemente safet I:B http://www.edu.ru/

58 GaHKOB 3a71aHHi : )
IUIAaHUMETPUHU U METOABI X B http://edu.secna.ru/main/
peleHus
[ToBTOpeHue, 0600IICHNE 1
cucTeMaTu3aIus 3HaHui. 3agaun Pemente safet I:B http://www.edu.ru/

59 GaHKOB 3a71aHHi : )
IUIAaHUMETPUHU U METOABI X B http://edu.secna.ru/main/
peLeHus
[ToBTOpenwue, 060061IeHNE U
cucreMaTusanus 3Hanuii. OCHOBHEIE Pewenne 3anas I:B http://www.edu.ru/

60 GaHKOB 3a/1aHHi : )
¢burypsl, pakTbl, TEOPEMBI Kypca - http://edu.secna.ru/main/
CTEPEOMETPUHU
[ToBTOpenue, 06001IeHUE U

o Pemenne 3aaa4 u3
cucreMaTusanus 3Hanuii. OCHOBHEIE N http://www.edu.ru/

61 GaHKOB 3a/1aHHii : .
¢burypsl, pakTbl, TEOPEMBI Kypca - http://edu.secna.ru/main/
CTEpEOMETPUHU
[ToBTOpenue, 06001IEeHNE 1
cucreMaTusanus 3HaHui. OCHOBHEIE Pemerme sanad ?3 http://www.edu.ru/

62 0aHKOB 3a7aHUH ) .
burypsl, pakThbl, TEOPEMBI Kypca - http://edu.secna.ru/main/
CTEpEOMETPUHU

63 [ToBTOpeHnue, 06001mEeHNE U Pemenue 3a1a4 u3 http://www.edu.ru/
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cucremaru3anus 3HaHuiH. OCHOBHBIE
burypsl, pakTbl, TEOPEMBI Kypca
CTEpEOMETPUH

0AHKOB 3aJaHHI
ETD

http://edu.secna.ru/main/

[ToBTOpeHue, 0600IICHNE 1
cucremMatTu3sanus sganuii. OCHOBHEIE

Pemenue 3agau u3

http://www.edu.ru/

64 1 GaHKOB 3aIaHHUIl i
(bI/IprLI, (baKTLI, TEOpEMBI Kypca - http://edu.secna.ru/main/
CTEPEOMETPUH
[ToBTOpeHnue, 0600IICHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIC Pemenue 3anay us

65 1 GAHKOB 3ajIaHuUi
burypsl, GpaxThl, TEOpEMBI Kypca ETD
CTEPEeOMETPUHN
[ToBTOpEHME, 0000IICHUE 1
cucremarusanus 3HaHnii. OCHOBHBIE Pemenne sazad u3 http://www.edu.ru/

66 1 GaHKOB 3aIaHHIl .
Gurypsl, GaKThl, TCOPEMBI Kypca - http://edu.secna.ru/main/
CTEPEeOMETPUHN

67 HToroBas KOHTpoOJIbHAsA paboTa 1

68 [ToBTOpEeHnue, 06001mEeHNE U 1
cUCTEMATH3aLUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 68 0

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
I'eometpus, 10-11 kmaccwl/ Atanacsa JI.C., byry3os B.®., Kagomies C.b. u
npyrue, AknronepHoe obmectBo «M3matenscTBo «IIpocBemnieHues
Junaktudeckue matepuansl 1o reometpun 10, 11 knaccsl. b.I'. 3uB. Mockaa,
«ITpocsemenue», 2013 rog.

['eometpusi: pabouas Tetpans mist 10, 11 kinaccos. / B.®. byry3os, ['nazkos FO.A.
M.: IIpocBemienue,2012.

b.I'. 3uB, B.M. Meitnep, A.Il. baxanckwuii. 3anauu o reometpunt ais 7 — 11

kiaccoB. — M.: IIpocsemenue, 2013

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

PabGoune mporpammel 1o reometpun. 7-11 kinacce CocraButens: H. @.
["aBpunosa — M.: Bako, 2011.

Junaktuueckue marepuainsl mo reometpun 10, 11 kimaccel. b.I'. 3uB. Mockaa,
«IIpocemenuer, 2013 rox.

[TpoBepounbie paboTHI ¢ deMeHTamMu TecTupoBanus. ['eomerpus 10, 11.
C.B.I'anaes. «JInneii», 2010 rox.

['eomerpusi: pabouas Tetpans st 10, 11 xkmaccos. / B.®. byry3os, ['nazkos

FO.A. M.: ITpocsemienue,2012.



Junaktudeckue Matepuainsl 1o reometpun ais 10, 11 knaccos. C.b.
Becenosckuii, Mocksa, «IIpocsemienne», 2011 rog.
[IpoBepounbie pabOTHI ¢ 3NeMeHTaMu TectupoBanus. ['eomerpus 10, 11. C.B.

I'anaes. «JIumeit», 2012 rom.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

MunucTepcTBo 00pasoBanus PO http://www.edu.ru/

Tecruposanwue online: 5 - 11 kiacce http://www.kokch.kts.ru/cdo/

[Temarormueckas mactepckas, ypoku http://teacher.fio.ru

Hosrle TexHonorun B o0pazosanuu http://edu.secna.ru/main/

Merasunukionenus Kupmia u Medoaus http://mega.km.ru

«DHIMKIIONEeIUH dHIUKIoneui» http://www.rubricon.ru/

http://www.encyclopedia.ru/ O6yuaromas cucrema Imutpus ['ymmuna «PELTY

EI'D» OtkpoiThiil 0ank 3a1au EI'D mo matemartuke.

http://edu.secna.ru/main/

http://www.edu.ru/
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