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HHOACHUTEJBbHAA 3ATINCKA

PaGouast mporpamma yae6HOTO Kypca «I'eomeTpus» 6a30BOro ypoBHS ISl 00 yJarOIUXCS
10 —11 xiaccoB pa3paborana Ha ocHOoBe denepanbHOro0 rocyaapCTBEHHOT0 00pa3oBaTEIbHOTO
CTaHJapTa CpelHero oomero odpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMHU,
MPENbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIULUN POCCHICKOro 0Opa3oBaHUS.
Peanmzanuss  mporpaMMbl  O0eCHE€YMBAET  OBJAJCHHE  KIIOUEBBIMH  KOMIIETCHLHUSMU,
COCTABJIAIOMIUMHU OCHOBY JId CaMOpa3BUTUA U HCIPCPLIBHOT'O 06pa3013aH1/1;1, OEJI0CTHOCTD
06IH€KYJ'IBTypHOFO, JIMYHOCTHOT'O M IMTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yanOIHHXC$[.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxnocTe yueOHOTO Kypca TeOMETPHUH Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUS
00yCIIOBJIEHa MPAKTHYECKOW 3HAYMMOCTHIO METANpEAMETHBIX W TPEAMETHBIX pPE3yIbTaTOB
oOydYeHUs TCOMETPHH B HAIPABICHUU JIMYHOCTHOTO PA3BUTHS OOyJaroImuxcs, GopMHpOBaHUS
(YHKIIMOHAJIHHOH MaTeMaTHYECKOW TPAMOTHOCTH, W3YUEHHS IPYTUX YYEeOHBIX TUCIIHMILIHH.
Pa3Butne y oOywaroummxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
T€OMETPUYECKHUX a0CTPAKIUK, COOTHOIMICHUH PEATbHOTO M UACAIBLHOTO, XapaKTepe OTPaKeHUS
MaTeMaTU4YeCKON HAyKOH SIBJICHHI W MPOLIECCOB PEaIbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HAyK W pOJIM MAaTeMaTHYECKOTO MOJEITUPOBAHUS B HAyYHOM TIO3HAHWM M B TIPAKTHKE
crocoOCTBYeT (OPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YUYANIMXCSA, a TaKkKe KadecTB
MBIIUICHUS, HEOOXOAMMBIX JIJIS aJJalTallik B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro OOIIero
0o0pa3oBaHUs, TaK KaK O0ECIeYMBAET BO3MOXKHOCTh M3YYEHUS KaK JHUCIUIUINH €CTECTBEHHO-
Hay4YHOU HAIMPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jloruveckoe MbIUICHUE, (GOopMHUpyeMoOe MpU H3yYEeHUH OOYYAIOIIMMHCS TOHSITHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIEMOYKH JIOTUYECKHX YTBEPXKICHUH B XOJI€ pEHICHUS
TeOMETPUYECKHX 3a/lad, YMEHHE BBIIBUTaThb W OMPOBEPraTh THIOTE3bl HEMOCPEACTBEHHO
WCIIOJIL3YIOTCS TIPY PENICHWH 3a7a4 €CTECTBCHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH W3 Kypca
buzukm.

YMeHuEe OpUEHTHUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJIb BO BCEX
o0macTsax HesTeIbHOCTH dYenoBeka. OpHEeHTalusl YeloBeKa BO BPEMEHHM M IMPOCTPAHCTBE —
HE0OXOIMMOE YCIIOBHE €ro COIHMAIBLHOTO OBITHSA, (opMa OTpPaKEHHS OKPYKAIOIIET0 MHpAa,
YCIIOBHE  YCHENIHOTO TO3HAHWS M  aKTHBHOTO  MPEeoOpa3oBaHHUS  JEHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIMHSICT pa3Hble BUBI YIeOHOU U TPYI0BOM
NESTENBHOCTH, SBISETCS OJHUM U3 MPOPECCHOHATHHO BaXKHBIX KayeCTB, MOATOMY aKTyaslbHa
3ama4a GOpMUPOBAHUS y OOYYAFOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH
00pa3HOr0 MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPAaKTUYECKON
JESTEIBHOCTH 110 MHOTHUM HAMPaBICHUSM.

Lenb ocBoeHUS IporpaMMbl Y9eOHOTO Kypea «I'eomeTpusi» Ha 6a30BOM ypOBHE 00yUCHUS
— 001eo0pa3oBaTeibHOE M OOIICKYJIBTYPHOE pa3BHTHE OOYYAIOLIMXCS uepe3 oOecreueHue
BO3MOYXHOCTH MPUOOPETCHUS W HCIIONH30BAHUS CHCTEMATHYCCKUX T'C€OMETPUUYECKUX 3HAHUNA U
NEHCTBUH, CIeM(PHIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEIITHOTO MPOJIOJKEHHS 00pa30BaHHS 110
CIEIMAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM F€OMETPHH.



[lporpamma 1o rTeomeTpuu Ha 0a30BOM YpOBHE TNpeAHA3HAYeHA IS OOYYaIOIIHXCS
CpelHEeH WIKOJIbI, HE HWCIBITHIBABIINX 3HAUMUTENBHBIX 3aTPYAHEHUH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanms. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
o0uye MaTeMaTHYecKue yMEHUs, CBA3aHHbIE CO CNeUU(UKONH reOMEeTpUH U HEOOXOIUMBIE IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3Toro, oHu UMEI0T BO3MOXHOCTh U3YYUTh T€OMETPHUIO
Oosee rIy00KO0, €CIIM B JaJIbHEHIIIEM BOHUKHET HEOOXOJMMOCTh B T€OMETPUUYECKUX 3HAHUSAX B
npodeccruoHanbHOM 1eATeNbHOCTH.

JIoCTIIKEHHE 1IeTd OCBOEHUS MTPOrpaMMbl 00€CIIeUNBACTCS PELICHUEM COOTBETCTBYIOIIMX
3anay. [IpuopureTHbIMU 3a1auaMu 0ocBoeHUs Kypca «l'eomeTpun» Ha 0a30BoM ypoBHe B 10—11
KJIaccax sIBIISIOTCS:

e (opMupoBaHHE TPEICTABICHUSA O TEOMETPHH KaK YacTH MHPOBOW KYJIBTYyphl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPY)KAIOIIKUM MUPOM;

e (opMupoBaHHE TIPEACTABICHHS O MHOTOTPAaHHUKAX M TellaX BpPALICHHUS KakKk o
BaXHEHIIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBATh U U3ydaTh pa3HbIe
SIBJICHHS OKPY’KAIOLIETO MUPA;

e (QopmupoBaHHE YMEHHS DPACIIO3HABATh Ha UYEPTEKax, MOJEIAX U B PEalbHOM MHpE
MHOTOT'PaHHHUKH U TeJla BPaIleHUS;

® OBJQJICHHE METOJaMM peUIeHHs 3aJjad Ha T[OCTPOSHUS Ha H300paKeHUSIX
IPOCTPaHCTBEHHBIX (pUTYD;

e (QopmupoBaHUE YMEHHUS ONEPHUPOBATH OCHOBHBIMU MOHATHUSAMHU O MHOTOTPAaHHUKAX M
TEJIax BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJQJICHHE AITOPUTMAMHU PEIICHHS OCHOBHBIX THUIIOB 3a7a4; (HOPMHUPOBAHHE YMEHHUS
NPOBOJUTH  HECIOXKHBIE  JIOKa3aTeNbHBIE  pAcCy)KICHHs B  XOJI€  pEIICHUs
CTepEOMETPUIECKHX 3a/1a4 U 33/1a4 C TPAKTUICCKUM COJICPKAHUEM;

® Dpa3BUTHE MHTEIUIGKTYAJBHBIX ¥  TBOPYECKHX CHOCOOHOCTEH  oOydarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIE0BATEIBCKUX YMEHHUH, KpUTUYHOCTH MBIILJICHUS;

e (dopmupoBaHue (QPYHKIHMOHAIGHOW TPaMOTHOCTH, PEJEBAaHTHOW T€OMETPHUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYyallUAX M NPU U3YYEHUU APYTUX YUEOHBIX IMPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIMpPOBAaTh MX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOCHHBIN
FeOMETPUYECKUN ammapar s pelleHHs PaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIPETHPOBATH M OIICHUBATH MOJTyUYCHHBIE PE3YIbTATHI.

OTnuunTenbHOW 0COOEHHOCTBIO MPOTPAMMBI SBIISETCS BKIIOUEHHE B KypC CTEPEOMETPHU
B Hayalle ero W3y4yeHHWs 3aJady, peIIaeMblX Ha YPOBHE WHTYUTHBHOTO TIO3HAHUS, U
omnpenenEHHbIM 00pa3oM OpraHM3oBaHHAash pabdoTa HaJl HUMH, YTO CIOCOOCTBYIOT Pa3BHTHIO
JOTMYECKOTO M TPOCTPAHCTBEHHOTO MBILIUICHUS, CTHUMYJIUPYET MNpPOTEKaHHEe HWHTYHUTHUBHBIX
IPOIIECCOB, MOTUBUPYET K JAJIbHEHIIIEMY U3YUSHHIO ITPEeIMETa.

[Ipenmourenue OTHAa&TCA HAMNISAIHO-KOHCTPYKTUBHOMY METOJYy OOyuYeHUus, TO €cCTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTh NPEIMETHO-NPAKTHUECKOM
NeSITETbHOCTH. Pa3sBUTHE TPOCTPAHCTBEHHBIX TIPEACTABICHUN Yy YydYalIUXCs B  Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET PEIIeHUs 33/1a4 Ha CO3[JaHUE MMPOCTPAHCTBEHHBIX 00pa30B U
3aja4 Ha OINEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3maHue obOpa3a MPOBOIUTCS C
OMOPOM Ha HATJISAHOCTh, @ ONIEPUPOBAHUE 00PA30M — B YCJIOBUSAX OTBJICUEHUS OT HATJIATHOCTH,
MBICJICHHOT'O U3MEHEHHSI €r'0 UCXOJHOT'O COACPIKaHUSI.



OcHoBHBIE conxepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kimaccax:
«MuororpanHuKn», «lIpsiMble U TIOCKOCTH B MPOCTpaHCTBE», «Tena BpaiieHus», «BekTopsl u
KOOPAMHATHI B IPOCTpaHcTBeY. POpMUPOBaHUE JIOTUUECKUX YMEHUHN pactpeensieTcst He TOIbKO
[0 COJEpKAaTeIbHBIM JIMHUSM, HO W 10 rojaM OOy4eHHs] Ha YPOBHE CpeIHEero oOIero
o0Opa3oBaHUsl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJabTaTaM OCBOCHHS
paboueii mporpaMMBbl, pacripeAeIEHHBIM IO ToAaM 00y4eHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oMm,
9TOObl  OBJAJEHHE TIEOMETPUYECKMMU TMOHATHSMM U HaBBIKAMHU  OCYIIECTBIISJIOCH
MOCTIEIOBATEIbHO M TIOCTYHATENbHO, C COONIONEHHUEM NPUHIMIA TMPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKJIIOYAIUCH B OOIIYI0 CUCTEMY F€OMETPUYECKUX MPEACTABICHUI 00yJaromumxcs,
paciupss u yriayounsis e€, oopa3ys IpoUHble MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenne reomerpun otBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac B Henenio B 11
KJIacce, BCEro 3a JBa roja odyuenus - 102 yaeOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NMOHATUS CTepeoMeTpuu. Touka, npsmasi, INIOCKOCTh, MpocTpaHCcTBO. IlonATHe
00 aKCMOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHHU U CISICTBHS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, MTapalICIbHbIE U
CKpelmBamomuecs npsaMble. IlapamienpsHOCTs NPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
NapajulelIbHBIE IPSIMBIE B IIPOCTPAHCTBE; IAPAJUICIIBHOCTh TPEX MPSIMBIX; I1apaUICIBHOCTD
NpsIMOM M IUIOCKOCTH. YTJbl C COHANpPAaBICHHBIMH CTOPOHAMHM; YroJl MEXIy HpPSIMBIMH B
npoctpancTBe.  llapamienpbHOCTh  IUIOCKOCTEH:  MapajUlesIbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX TocKocTel. [IpocTeiimme npocTpaHcTBEHHBIE (PUTYPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, Mapajuiesenumne; IoCTPOEHUE CeYEeHU.

[lepneHuKynspHOCTH IPSIMOM M IIJIOCKOCTH:  IIEPHIEHIUKYJISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpsIMBIE MApPAJUICNIBHBIE MW MEPIEHAMKYISAPHbIE K IUIOCKOCTH, IPHU3HAK
NEPIECHIUKYIIPHOCTH MNPSMOM M IUIOCKOCTH, TEOpeMa O MpsAMOH IMEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY IPSIMOM U IIOCKOCTBIO; JABYIPaHHBIM YyIoJl,
JUHENHBIN yroj JIBYIpaHHOro yria. llepneHaukyisp M HaKJIOHHBIE: pacCTOSHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, NPOEKIMs (UIyphl Ha IUIOCKOCTb.
[lepneHquKyIsApHOCTD IUIOCKOCTEH: IIPU3HAK NEPIEHAUKYISIPHOCTH IBYX ILUIOCKOCTEN. Teopema
0 TPEX NMEPIEHAUKYIISIpaXx.

MHororpaHHMKH

[lonsiTHE MHOrOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOTIOTPAaHHUKA, BBIIYKJbIE U
HEBBIITYKJIbIE MHOIOIPAHHUKH; Pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroibHas npusma; rpaHu
Y OCHOBAHMS MPHU3MBI; MIPsIMast U HAKJIOHHAS IPU3MBbI; OOKOBAs ¥ TIOJIHASL TIOBEPXHOCTD MPHU3MBI.
[Tapannenenunen, npsMOYroJibHbIN Mapajuiesienune] u ero cpoiicTsa. [lupamupa: n-yromapHas
nupamMmuzia, TpaHM W OCHOBAHME NUpPaMHUbl, OOKOBas M MOJHAs IMOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHUpamMuaa. OJIEMEHTbl NpU3Mbl U nupamuabl. [IpaBuiibHbBIE
MHOTI'OTPaHHUKH: MOHATHE NPABUIBHOTO MHOTIOIPAaHHUKA; NPABWIbHAS MPU3MA U IpaBUIbHAS
nMpamMua; NpaBUIbHAs TPEYrojbHasi NUpaMUia U MPaBUWIbHBIN TeTpasap; KyO. IlpencraBnenue
O IMpaBWIbHBIX MHOIOTPaHHMKaX: OKTa’Jp, HoJekasap U uxocadap. CeueHuss NpU3Mbl U
UPaMHUJBL.

CumMMeTpust B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOW, IMJIOCKOCTH.
DneMeHTBl CAMMETPUH B TMpaMuiax, napaieienunenax, NpaBmIbHbIX MHOTOIPaHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans 60xoBoi
IIOBEPXHOCTH U IIOJHOW IIOBEPXHOCTH IPSAMOM IIPU3MBI, IUIOLIAJb OCHOBAaHMI, Teopema o
OOKOBOW TOBEPXHOCTU TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
IpaBWIBHOM MUpaMuAbI, TEOpeMa O Iulomanu ycedy€éHHo nupamuabl. Ilonstue o6 oObéme.
O0BEM nupamMuIbl, TPU3MBIL.

[lonobusie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAISMHU MOBEPXHOCTEM,
00BbEMaMU OAOOHBIX Tell.

11 KJIACC

Tesa Bpanenus



[Hunmuaapudeckass MOBEPXHOCTh, 0OpasylomIue IMIMHAPUYIECKOH TIOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHocTU. LunuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 0Opa3yrolas u
OCb; TUIOIAAb OOKOBOH 1 TOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yloniye KOHMYECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKoi moBepxHOocTH. KoHyc: ocHOBaHHME W BepiIMHa, 0Opasylolias MW OCh; IUIOMIANb
OOKOBOW W TIOJIHOHM MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3yoliie W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, IuameTp; IUIOMIAJb IMOBEPXHOCTH cdephl. B3ammuoe
pacmonoxxenue chepsl 1 IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N306paxenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka nuIuHApa 1 KOHyca.

KomOunanuu Tten BpamieHWs MU MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBIM OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPaHHUK, HITH TEJIO BPAIICHUSI.

[lonssitue 00 o00bEme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSMOYTOJIBHOTO TMapayuienenurena u ciencrtsus u3 He€. OO0bEM munuHapa, konyca. OO0bEM
miapa ¥ 1iomaab cQepsl.

IlonoGHble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOUIAJIIMU TTOBEPXHOCTEH,
00BbEMaMU IOTOOHBIX TEJL.

Ceuenuss nwiuHApa (MapaJyielbHO M NEPHEHIUKYISIPHO OCH), CEYEeHHUs KOHyca
(mapasuienTbHOE OCHOBAHUIO M MPOXO/SIIEe Yepe3 BEPIINHY), CeUSHHs 1Iapa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpancTBe. CloKeHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTOpa MO TpEM HEKOMIUIaHApHBIM BekTopam. IlpaBuio
napasurenenumnena. Pemenne 3aaad, CBI3aHHBIX C IPUMEHEHUEM TIPABWIT ICHCTBUAN C BEKTOPAMH.
[IpsimoyronbHasi cuctemMa KoopAMHAT B mpocTpaHcTBe. KoopauuaTtel BekTopa. Ilpocreiimue
3aJaud B KOOpAMHATaX. YTon Mexay Bekropamu. CKalsgpHOE NpPOU3BEACHUE BEKTOPOB.
Boruncnenue yrioB Mexay OpsIMbIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpH
pELICHUH T€OMETPHUECKUX 3a71ay.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATHI

JIugHOCTHBIE pPE3yJbTAaThl OCBOCHHS MporpamMMbl ydeOHOro mpemMera «MaremaTuka
XapaKTepU3YKTCS:

I'paxxnanckoe BocmMTaHMe:

c(HhOPMUPOBAHHOCTHIO TPAXKAAHCKOW TMO3UIMM OOyYaromerocs Kak akTUBHOTO |
OTBETCTBEHHOT'0 YJIEHA POCCHUICKOr0 OO0IeCTBa, MPEACTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(OYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYp TPa)kIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M TIp.), YMEHHEM B3aMMOJICUCTBOBATh C COLMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIHUSIMH U HA3HAYCHHEM.

IIaTproTHYecKkoe BOCIMTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPa)KAAHCKOW MACHTUYHOCTH, YBaKEHHUS K MPOLLIOMY
U HACTOAILLIEMY POCCUMCKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKCHHUSIM
POCCHICKMX MAaT€MaTHUKOB W POCCUHCKON MaTEMATHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ITUX
TOCTHKEHHUM B IPYTHX HayKax, TEXHOJOTHUAX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHWEM JYXOBHBIX IICHHOCTEM POCCHHCKOTO Hapona; cHOpPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOT0 MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHOKCHUM HAyKU W JIEATENIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJia B MOCTPOEHHUE
YCTOMYUBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHWEM K  MHUPY, BKJIIOYas JCTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, PaCCYX ACHUN; BOCIPUUMUYHMBOCTHIO K
MaTeMaTHUYE€CKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3uvecKoe BOCIMTAHME:

c(OpMUPOBAHHOCTHIO YMEHHsI TPUMEHATh MaTeMaTHYeCKHe 3HAHUS B HMHTEpecax
310poBOTO U Oe30omacHOro oOpasza XKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO
(3mopoBoe mUTaHWE, COANIAHCHUPOBAHHBIN PEKUM 3aHSATHUH W OTIbIXa, PEryNspHas (puznueckas
aKTUBHOCTD); (DU3MUECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
NEeATEIbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHUEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K pPa3InYHBIM
chepam mpodecCHOHATIBLHON JIeITEIbHOCTH, CBSI3aHHBIM C MATEeMAaTHUKON W €€ MPUIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayliei mpodeccuu U peann3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IJIaHBl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa3OBaHUIO U
caMOOOpa30BaHUIO HAa TPOTSHKEHWHW BCEH JKM3HHM; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pELICHUH PAKTUYECKUX 3a]1a4 MaTEMaTUYECKOM HAIIPaBIECHHOCTH.

JK0JI0rMYeCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO JKOJIOTHYECKON KYyJbTYphbl, MOHUMAHHUEM BIUSHHS COIMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE MNPUPOJHONW U COLMAIBHOW Cpeabl, OCO3HAHUEM
MIO0AILHOTO — XapaKTepa  AKOJIOTMYECKHUX  NpoOJieM; OpUEHTAalMeld Ha  PUMCHCHHE
MaTeMaTHYeCKUX 3HAHUW JUIsl pelIeHUs 3a7lad B 00JIacTU OKpYXarolle cpeibl, MIaHUPOBaHUS
MOCTYTKOB ¥ OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN JIsl OKPY>KAIOLIEH Cpeibl.

[leHHOCTH HAYYHOT0 MO3HAHUA:



c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM NMPaKTHKH, IOHUMaHUEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJIOBEYECKOU JESATEIIbHOCTH, ITAllOB €€ pa3BUTUS M 3HAYMMOCTH JJI Pa3BUTUS LMBUIM3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKU M MaTeMaTH4YEeCKOW KyJIbTYpOHl KaK CpeICTBOM IIO3HAHUS
MHUpa; TOTOBHOCTBIO OCYIIECTBISATh HPOEKTHYHD U HCCIIEIOBATENIbCKYIO JAESITEIbHOCTD
WHAUBUAYAJIBHO U B FPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIE pe3yIbTaThl OCBOSHHS MPOTrPaMMBbI y4eOHOTO mpenMeTa «MaTemMaTuka
XapaKTepU3yIOTCS  OBJIAJCHHEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OeliCMBUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU — OClCMBUAMY, — YHUBEPCATIbHbIMU — Pe2yIamuUeHbIMU
OelcmeusmMu.

1) Vuusepcanvhvie nosnasamenshsle oeticmeaus, obecnevusaom gopmuposarnue 6a306vlx
KOCHUMUBHBIX NPOYECco8 00yHarowuxcsa (0ceoeHue memooos NOZHAHUSL OKPYICAIOWEe20 MUpa,
npuUMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBrble Jjornyeckue neicTBUA:

® BBIIBISITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOLIEHUN MEXAY MOHATUSAMU; (HOPMYIHUPOBATH OMpPEACIICHUs TOHATHUMH;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMH, OCHOBAHUS AJIsi 0000IeH s
U CpaBHEHHS, KPUTEPHUHU TIPOBOAMMOTO aHAIIN3A;

® BOCIPUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

®  BBIIBIISATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOJMIOACHUSX W YTBEPXKACHUAX; Ipeajaratb KpPUTEpUU Ui BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€IYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKIIIOUEHUH, YMO3aKIIOYeHUH TI0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUN (IIpsIMbIe
U OT TMPOTUBHOIO), BBICTpAaUBaTh apPryMEHTALUIO, NPUBOJIUTH MNPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOHI;

e BbpIOMpaTh CIOCOO pemeHuss y4eOHOM 3ahaud (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
peteHwust, BEIOUpaTh HanOoJee MOIXOAAIINA ¢ YIETOM CaMOCTOSITETIHHO BBIZCIICHHBIX
KPUTEPHUEB).

ba3oBble ucciie10BaTeIbCKUE NeHCTBUA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENIOBAaTENbCKUI  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHupoBaTh BONPOCHL, (PUKCUPYIOIIME MIPOTUBOpEUNE, MPoOIeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHUPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOIO TIO3HIIHIO,
MHEHHUE;

® T[POBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBI AKCIEPUMEHT, HCCIIEAOBAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYeCcKOro OObeKTa, sBIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIY 00bEKTaMH, SIBICHUSMH, POLIECCAMU;

® CcaMOCTOATENbHO (OpMyIHUpOBaTh OOOOIIEHWST M  BBIBOJIBI IO  pe3yibTaTam
MPOBEAEHHOTO HAOIIOCHHS, UCCIIEIOBaHMs, OIEHUBATH JOCTOBEPHOCTh MOTYYEHHBIX
PE3YIBTaTOB, BBIBOJIOB U 000OIIICHMIA;



® [IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPEINOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

® BBIIBIAATH AePUUINTH UHPOPMALINH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BONPOC U
JUTSl pelIeHys 3a1a4H;

e BpIOMpaTh MHGOPMAIMIO W3 MCTOYHUKOB PpA3JIMYHBIX THUIOB, AaHAJH3UPOBATh,
CHUCTEMaTH3UPOBAaTh U WHTEPIPETHUPOBATH MHPOPMALUIO PA3IUYHBIX BHIOB U (popm
IPEJCTaBICHUS;

® CTPYKTypUpoBaThb HWH(POpMALUIO, MPEACTaBIsATH €€ B  pasnuyHbIXx (dopMmax,
WITIOCTPUPOBATh I'pauueCcKH;

® OlEHUBaTh HAAEKHOCTh MH(OpPMAIMM 10 CaMOCTOSITENIBHO CQPOPMYIHUPOBAHHBIM
KPUTEPUSIM.

2) VHnusepcanvHvle KOMMYyHUKamueHbwle Oelicmsus, obecneuusaiom coopmuposaHnocmsy

COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

Oo0menmne:

e BOCHIPUHMMATH U (GOPMYIMPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSAMHU U LENIAMHU
OOIIeHHUs; SCHO, TOYHO, T'PaAaMOTHO BBIpAXKaTh CBOIO TOYKY 3pEHHs B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOAY PEIICHUs 3a7a4l, KOMMEHTUPOBATh
MOJy4EeHHBIN pe3ynbTarT;

e B X0j€ 00CYXKIEeHHs 3aJJaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaEeMOI TeMBbI, TPOOIEMBI,
pemaeMoi  3aJauyd, BbICKa3blBaTh MJEH, HAlEJEHHbIE HAa IIOUCK pPELICHHUs;
CONOCTABJISITh CBOU CYXKIEHUS C CYXACHMSAMM JPYIMX YYaCTHUKOB JMAJIOra,
0OHapyXH1BaTh PA3IMYUE U CXOJCTBO MO3UILINN; B KOPPEKTHOU popme hopMynupoBaTh
pa3HoIJIacHsi, CBOM BO3PAKEHHUS;

® [IPEICTABIATH PE3yJbTAThl PEIICHUs 3a/1a4M, SKCIIEPUMEHTA, UCCIEJOBAHNUS, IPOEKTA;
CaMOCTOATEJIBHO BBIOMpATh (hOpMAT BHICTYIUICHHS C Y4ETOM 3a/ay Ipe3eHTAlUuu U
0COOEHHOCTEH ayTUTOpHUH.

CoTpyaHunuecTBo:

® [IOHMMaThb M HUCIOJB30BaTh MPEUMYLIECTBA KOMAHAHONW M WHIUBUAYAIbHONU pabOTHI
OpU pelIeHUuH Y4eOHbIX 3ajay; IPUHUMATh IEeJb COBMECTHOM JEATENbHOCTH,
IUIAHUPOBAaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pachpeaeisTb BHUIbI pPadoT,
JIOTOBApUBAThCS, OOCYXKIAaTh TPOLECC M PE3ylbTar paboThl; 0000IaTh MHEHHUS
HECKOJIbKUX JIIOJIEH;

® y4acTBOBaTh B IPYMIOBBIX hopmax paboThl (00CykIeHUs, 0OMEH MHEHUM, «MO3TOBBIE
IITYPMBI» W MHBIE); BBINIOJHATH CBOK YacTb pPabOTbl U KOOPAMHUPOBATH CBOU
JEHCTBUS C IPYTMMU YWIEHAMHU KOMaH/Ibl; OLICHUBATh KA4eCTBO CBOETO BKJIa/1a B OOIINI
IPOAYKT MO KPUTEPHSIM, CPOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOJECHCTBUSL.

3) Vhusepcanvhuvle pecynamugnsle oeticmsus, obecnequsaronm Gopmuposanue CMulC08bIX

YCMAHOBOK U HCUBHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranu3anusi:

®  COCTaBJIATH IIJIaH, aJITOPUTM PELLEHUS 3a7a4uH, BBIOUPATh CIIOCO0 pEIEHUs C YIETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOM MH(pOpMALIUY.

CaMOKOHTPOJIb:



e BIAJCTh HAaBBIKAMHM [IO3HABaTEJIbHOW pedleKcuu KaK OCO3HAaHUS COBEpIIAEMbIX
JNEHCTBUH M MBICIUTENBHBIX MPOLECCOB, WX pe3ylIbTaTOB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTpPOJSI Ipolecca U pe3yiabTaTa pEelIeHUs MaTeMaTH4eCKON
3a/1a4u;

® MpeABUAETHh TPYJHOCTH, KOTOPhIE MOTYT BO3HMKHYThH IPH PELICHUH 3a7add, BHOCUTD
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJCHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OICHUBaTh COOTBETCTBHE pe3yibTaTa LEIH U YCIOBUSAM, OOBSCHATH TNPUYUHBI
JOCTH)KEHUSI WIM HEJOCTHKECHUS PE3ylIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBaTh NOHATHUSAMHE: TOUKA, PSMasi, TUIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH M CIIEICTBHSI U3 HUX MPHU PELIEHUH F€OMETPUYECKUX
3ajad.

OnepupoBath TMOHATHUSAMHU: TAPAUICTBHOCTD W MEPIEHAMKYISAPHOCTh TPSMBIX U
IIJIOCKOCTEN.

KnaccuduumpoBaTh B3aMMHOE PacIoOKEHHE MPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh IOHATUSAMHU: JABYI'PaHHBIA yroji, TIpaHd JABYI'PAaHHOro yria, pedpo
JIBYTPAHHOT'O YIJIa; JIMHEHHBIN yroi IBYrpaHHOTO yria; rpaJycHas Mepa JIByrpaHHOTO yIia.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHHUK, BBITYKIIBIA W HEBBIMTYKIIBI MHOTOTPAaHHUK,
3JIEMEHTB MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHHUK.

Pacno3HaBaTh OCHOBHBIC BH/bl MHOTOTPAHHUKOB (MHUpaMuja; MPU3Ma, MPSMOYTOJbHBIN
napasuiesienume/t, Kyo).

KnaccuduuupoBaTb MHOTOrpaHHUKH, BBIOMpass OCHOBAaHMSA Uil  KJIAcCU(UKALUU
(BBIYKJIBIE W HEBBINYKIbIE MHOTOTPAHHUKH; TPABHJIBHBIE MHOTOTPAHHUKH; TMpPSIMbBIE U
HaKJIOHHBIE NPU3MBI, MTApAJIICICITUIIEbI).

OnepupoBaTh HOHATUAMU: CEKYILAs MIIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSCHITH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Yys METO]I CIE/I0B.

Crtpouth ceueHus: MHOTOIPAaHHUKOB METO/AOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKUE
YEepTEIKU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemmate 3amaum Ha HaxXOXKIEHHE TEOMETPUYECKMX BEIMYMH 10 o0pas3naMm HiIu
QIrOpUTMaM, IPHUMEHsS HW3BECTHbIE AHAJIUTHUYECKHUE METOJbl IPU PEIIEHUH CTaHAAPTHBIX
MaTeMaTU4YeCKUX 3a/lad Ha BBIYMCICHHE DPACCTOSHUN MEXAy OBYMs TOYKAMH, OT TOYKU M0
IPSIMOH, OT TOUYKH JI0 IIIOCKOCTU, MEXKTY CKPEIIMBAIOLIMMHUCS IPSIMBIMH.

Pemate 3amauM Ha HaxXOXKICHHE TIE€OMETPUYECKHX BEJIMYMH 10 oOpasuam Win
QITOPUTMaM, IPHUMEHSS HW3BECTHHIC AHAIMTHYECKHE METOJBI TPU PEIICHWH CTaHAapTHBIX
MaTeMAaTUYECKHUX 3a]a4 Ha BBIYMCICHHE YIJIOB MEXIY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXKAY
NPSIMOI U TUIOCKOCTBIO, MEXK/TY TUIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Bbrancniare 00bEMBI M TUTOIIAIN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MUpaMuza) ¢
IpUMEHEHUEM (OPMYJI; BBIYMCIATH COOTHOIIEHUS MEXIy IUIOIAASIMU IOBEPXHOCTEH,
00BbEMaMU TOZOOHBIX MHOTOI'PAaHHUKOB.



OHepI/IpOBaTI) MOHATUAMMU. CHUMMETPHA B IIPOCTPAHCTBEC; LCHTP, OChb U IIJIOCKOCTH
CUMMETPHH; IICHTP, OCh U TUIOCKOCTh CHMMETPHH (DUTYPHI.

W3Bnekatpb, mpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYypax, MPECTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

[lpumeHsaTh TeoMeTpuueckue (akThl JUISI  PEHICHWS CTEPEOMETPUYCCKHX — 3ajad,
MIPEOIATAIONINX HECKOJBKO IIArOB PEIICHUS, €CIM YCJIOBHS TPUMEHEHUS 3aJlaHbl B SBHOU
dhopwme.

[IpumeHsTh TpoCTeilne MPOrpaMMHBIE CPEACTBA M JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1a4.

[lpuBoaMTE TpPUMEpPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B TPHPOJAE H IKHU3HH,
pacrmo3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[IpumeHATh NONy4eHHBIE 3HAHMS HAa NPAKTUKE: AHAJIU3MPOBATH PEANBHBIE CUTyallUd M
MPUMEHITh U3YYEHHbIE TIOHATHA B TMpollecce TOWCKAa  pelIeHHs  MaTeMaTHYeCKu
c(hOpMyIUPOBAHHON MPOOJIEMBI, MOJCIMPOBATH pPeaTbHBbIC CUTYAIlMH Ha SI3BIKE TCOMETPHH,
WCCIIEZIOBATh TOCTPOCHHBIE MOJIENN C WCIOJIB30BAHUEM T€OMETPHUUYECKUX TOHSATHH U TEOPEM,
amnmapara anreOpbl; peniaTh NPaKTUYECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM T'€OMETPUUECKUX
BCIIMYUH.

11 KUIACC

OnepupoBatb HOHSATHSIMHU: UIMHAPUYECKast MIOBEPXHOCTH, o0pazyromue
MWIMHAPUIECKOH MMOBEPXHOCTH; IWIMH/P; KOHHYECKas TIOBEPXHOCTH, 00pa3yIolne KOHNIECKOMI
MOBEPXHOCTH, KOHYC; cheprudecKasi MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LHJIXHIP, KOHYC, cdepa U 1map).

OOBACHATH CITOCOOBI MOTYYCHHUS TEJT BPAIIICHUSI.

KnaccuduuupoBaTh B3aMHOE pacroyioskeHue c(hepbl U IIOCKOCTH.

OmnepupoBath MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTAa, BHICOTa CErMEHTa;
IIAPOBOH CJI0M, OCHOBAHHUE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare 00bEMBI U TUIONIAAM TOBEPXHOCTEH TeJd BpallleHHs, TeOMETPUYECKHX TEl C
MpUMEHEHUEM (POPMYIL.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIHCAHHBIA B CPEpy M OMHUCAHHBIH OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK HITH TEJIO BPALICHHUS.

BbIUnCIIATE COOTHOMICHHUS MEXIY TUIOMAIASIMH MOBEPXHOCTEH M 00BEMaMHU IMOJTOOHBIX
TeJL.

N300paxkaTh n3ydaeMbie (UTYpHl OT PYKH H C TPUMEHEHHEM TIPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BbInosHATE (BBIHOCHBIC) TUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJ BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPA30BHIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUIECKUX (PUrypax, mpeCTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINonHATE 1EHCTBHS CI0KEHUSI BEKTOPOB, BEIUNTAHUS BEKTOPOB U YMHOXEHHS BEKTOpa
Ha YUCII0, OOBSICHITH, KAKUMH CBOMCTBAMHU OHHU 00JIAAAIOT.

[IpuMeHSTh IPaBHUIIO NApaUIeIICTUIIC .



OnepupoBaTh NOHATHSAMHU: JI€KapTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YroJd MEXKIY BEKTOPaMH, CKaISIpHOE
MIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M IPOU3BEJCHUE BEKTOPA HA YKCIIO, YIOJI MEXIy BEKTOPAMH,
CKaJIIPHOE MPOU3BECHUE, PACKIIAABIBATH BEKTOP 110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[MpumeHsaTh TeoMeTpuueckhue GaKThl I PEHICHUS CTEPEOMETPHYECKUX — 3ajad,
MPEOJIararouX HECKOIBKO IIaroB PEIICHUs, €CIIU YCIOBUS NMPUMEHCHHS 3a/laHbl B SIBHOM
dopme.

PemaTh mpocTeiiiime reoMeTpudeckue 3aaui Ha PUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/a.

Pemate 3aa4Yl Ha J0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOLICHUU M HaXOXICHUC
TCOMETPUYECKHUX BEJIMYHMH 1O 00pa3liaM WM aJIrOpUTMaM, MPUMEHSST W3BECTHBIE METOIBI MPH
PCIICHNU CTAHAAPTHBIX MATCMATHYCCKUX 3a/1a4.

[MpuMeHATh MPOCTEHINE MPOrPaMMHBIC CPEJCTBA M DICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PEUICHUN CTEPEOMETPHUUCCKUX 3a]1au.

[IpuBoguTe mpUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHSTh TMONyYeHHBbIC 3HAHUS HA MPAKTHKE: aHAJTHU3UPOBATh pPEAIbHbIC CHUTYallud U
IIPUMCHSATH HN3YUCHHEBIC IIOHSTUA B mponecce IIOHUCKa peIICHUA MaTeMaTHU4YCCKU
cOpMYTHPOBAHHOM TPOOIEMBI, MOJCIUPOBATh peEalbHbIC CHTyaIllMd Ha SI3bIKE T'€OMETPHUH,
HCCIICI0BATh MMOCTPOCHHBIC MOJIEIH C HCIOJIb30BAHUEM TEOMETPUUYCCKUX TMOHATHH U TEOPEM,
arrmapara anre6pI>I; pemiaTh NPpaKTHYICCKUE 3aJa4u, CBA3aHHbBIC C HAXOXACHUEM I'COMCTPHUICCKUX
BCJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudposbie)
Kontpoabubie | IlpakTnueckue
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchl
1 BBeneHue B cTepeoMeTpuIo 10
) [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb MPSMBIX U IJIOCKOCTEN
3 [leprieHAUKYIAPHOCTD MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYrubl MeXAY IPSIMBIMU U INIOCKOCTSMHU 10 1
5 MHororpaHHuku 11 1
6 OOBEMBI MHOTOI'paHHUKOB 1
7 [ToBTOpEHME: CEUEHUsI, pACCTOSIHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KIIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM uu(ppoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (upp )

NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO0BEMEL TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 0600IIEHNE, 7 |

CHUCTeMaTH3alus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoandecTBO 4acoB

Bcero

KonTtpoabHble
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcebl

OCHOBHBIE TIOHSATHUS CTEPEOMETPHHU: TOUKA,
npsiMasi, IIOCKOCTh, MpOCcTpaHCcTBO. [IpaBmita
n300pakeHNs Ha PUCYHKaX: N300pakeHUs
IUIOCKOCTEH, MapajieNbHbIX MPSIMbIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

TlonsTus: NEpeCCKaroImumecsd rmioCKoCTH,
NepeceKarommecs npsamMas 1 rmioCKOCTb

[NousTHs: mepecekaromuecs MiIOCKOCTH,
nepeceKaroIuecs npsmas 1 IIoCcKoCTh
3HaKOMCTBO C MHOTOI'paHHHUKaMHU,
n300pa’keHre MHOTOIPAaHHUKOB Ha
pPHUCYHKaX, Ha MPOCKIIMOHHBIX YepTeKax

HauanbpHble cBeieHUS 0 KyOe U mupamu/ie,
ux pa3BEépTKU U Mojenu. CeueHust
MHOTOI'PaHHUKOB

HauanbHble cBeZieHHs 0 KyOe U mUpaMue,
uX pa3BEépTKU U Moaenu. CeueHust
MHOTOTPaHHUKOB

[lonsiTe 06 akCMOMaTUYECKOM MTOCTPOCHUU
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX




ITonsiTre 00 aKCHOMATHYECKOM MMOCTPOCHUHN

8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJICACTBUS U3 HUX
[TonsiTue 06 akCMOMaTUYECKOM TOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX
[TonsiTne 06 aKCMOMATUIECKOM TTOCTPOCHUH

10 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX
BsaumHoe pacnonoxeHue NpsiMbIxX B

11 MIPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuieJIbHbIE U CKPEIIUBAIONIUECS TTPSIMBbIC
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN B

12 MIPOCTPAHCTRE: MapajlielbHbIE IPSIMbIC B
MPOCTPAHCTBE; MapaUIEIBHOCTD TPEX
TIPSIMBIX
[TapanienbHOCTh NPSIMBIX U TUIOCKOCTEH B

13 npoctpanctie: [lapanienbHOCTh TpsIMO 1
IJIOCKOCTH

14 VYriel ¢ cOHanpaBI€HHBIMU CTOPOHAMU

15 VYron Mexay npsMbIMU B IPOCTPAHCTBE

16 VYron Mexay nNpsMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTD IUNIOCKOCTEN:
napajuieJbHbIe MIOCKOCTU

18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH

19 [Ipocreiimue mpocTpaHCTBEHHBIE (PUTYPHI Ha
IUIOCKOCTH: TETPa3JIp, KyO, Mapajiesienumnes

20 [Toctpoenue ceuenuit




21

IToctpoenue ceuenuit

KonTtposnbHas padota mo teme "[IpsimMbie u

22 IJIOCKOCTH B TpocTpaHcTBe. [lapannenbHoCTh
OPSIMBIX U TUIOCKOCTEH"

o [lepneHquKyIIPHOCTD NPSIMOM U IUIOCKOCTH:
NepPHEHAUKYIISPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Ipsimble mapaienbHbIE U
NEePIEHIUKYIISPHBIE K IIIOCKOCTH

)5 [Ipsimble napasienbHble U
NEPIEHIUKYISPHBIE K IIIOCKOCTH

26 [Tpu3Hak nepneHauKyIIpHOCTH MPAMON U
IUIOCKOCTH

7 [Ipu3Hak neprneHANKYIAPHOCTH IPSIMOU U
IUIOCKOCTH

)3 TeopeMa o npsiMOii EpHEHANKYISPHON
IUIOCKOCTH

29 Teopema 0 IpsIMOi IEPIIEHAUKYIISIPHOU
IUIOCKOCTH

30 TeopeMa o npsiMOil NepHeHANKYISIPHON
IUIOCKOCTH
[lepnieHauKysIp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUNIOCKOCTH
[lepnieHAMKYIISIp ¥ HAKJIIOHHBIE: pACCTOSIHUE

32 OT TOYKH J0 INIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH

3 [lepnieHANKYISIp ¥ HAKJIIOHHBIE: pACCTOSIHHUE

OT TOYKH 0 INIOCKOCTH, paCCTOSAHHUE OT




HpHMOﬁ J0 IMIIOCKOCTH

[leprieHAMKYISIp M HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYTI1Bl B IPOCTPAHCTBE: YTOJI MEXKAY IPSIMON
Y TUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JTMHENHBIA yTrOj
JBYTPAHHOI'O yrIjla

37 JIByrpaHHBIN yroJl, JMHEHHBIA yIOjl
JBYTPaHHOI'O yIjia

13 [lepneHquKyIsIpHOCTD MIJIOCKOCTEMN: IPU3HAK
NEPIEHAUKYIAPHOCTH ABYX INIOCKOCTEU

39 [lepneHIUKYISIPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYIIPHOCTH ABYX IUIOCKOCTEN

40 [lepneHquKyIsIpPHOCTD MJIOCKOCTEMN: IPU3HAK
NEPHEHAUKYJIAPHOCTH ABYX IIOCKOCTEMN

41 Teopema o0 TpEX MepNEeHANKYIIAPAX

42 Teopema o0 TpEX MEepIEHANKYIIAPAX

43 Teopema o TpEX neprneHAuKyIsIpax
KoHTposnbHas paboTa mo TeMam

44 "TleprnieH IUKYISIPHOCTD MPSIMBIX U
iockocTe" u "Vl MeXay IpSIMbIMHU U
II0CKOCTSAMU"
[TonATHE MHOTOTrpaHHMKA, OCHOBHBIE

45 JJIEMEHTHI MHOTOI'PaHHUKA, BBIITYKJIbIE U

HEBBIITYKJIBIC MHOTOTPaHHHUKH pasBépTKa
MHOI'OrpaHHUKa




46

[Ipu3ma: n-yroapHast mpu3Ma; rpaHu v
OCHOBAHMS IIPU3MBI; NIpsIMasi U HAKJIIOHHAS
pU3MbL; OOKOBAsI U MOJIHASL TOBEPXHOCTh
PU3MBI

47

[Tapamenenumnen, IpsAMOYTOJIbHBIN
napajuleJICIUIe] U €ro CBOWCTBA

48

[Impamupa: n-yrosapHas NUpaMuIa, TPaHy U
OCHOBaHUE MUPaMU/Ibl; OOKOBasl U MOJIHAS
[IOBEPXHOCTB ITUPaMU/bL; IPABUIBHAS U
yced€HHas nupamuia

49

50

[IpaBuiIbHBIE MHOTOTPAHHUKH: TIOHATHE
HpaBI/IJ'II)HOFO MHOFOFpaHHI/IKa; HpaBI/IJ'H)HaSI
HpHU3Ma U NpaBUIbHAA [TUPAMUIA;
MpaBUJIbHAsL TPEYroJIbHASI MUPAMUIA U
MPAaBUIBHBIA TETPadap; KyO
[IpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadAp, AOJIeKadp U
UKOCadIP.

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSMOM, INTIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMuax,
napajuleJIeuIe1ax, NpaBUIbHbBIX
MHOTOIpaHHUKAaX

52

Berunciienue 3716 MEHTOB MHOTOTPAaHHHKOB:
pé6pa, TuaroHasu, yribl

53

[Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTH MPSMON TPU3MBI, TUIOIIAb
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSAMOUN IPU3MBbI




[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIBHON TUPAMUIbL,

>4 TeopeMa O IJIOMIAIN OOKOBOH MOBEPXHOCTH !
YCE€UEHHOU MUPAMUIBI
55 KonTtponsnas pabota o teme |
"MHuororpanHuku"
56 [ousiTue 06 00BEMeE 1
57 O0béM UpamMuIbI 1
58 O0BEM nupamMuIb! 1
59 O0BEM THpaMUIBI 1
60 O0BEM TUpaMUIbI 1
61 O06BEM IPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TPU3MBI 1
64 KoHnTtposnbHas padota o teme "O0bEMBI 1
MHOTI'OTPaHHUKOB"
[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALINS
65 3Hanui. [loctpoenue ceuenuii B 1
MHOTOTpaHHHUKE
[ToBTOpeHune, 060011IEHNE CUCTEMATU3ALIHS
3HaHUU. BeIuncIeHne pacCTOSIHUM: MEXIY
66 JBYMsI TOUKaMH, OT TOUKH /10 IPSIMOM, OT 1
TOYKH J10 TJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMU
67 Hrorosast KOHTpOJbHAs paboTa 1
68 [ToBTopenue, 0000IIEHNE CHCTEMATH3ALINS |

3HaHUU. BpIUncIeHne yrioB: Mexay




CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEXTY
IPSIMOY U TIIOCKOCTbHIO, IBYTPaHHBIX YTJIOB,

YTIIOB MEXIY TIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
H3YyYeHMs

JIeKTPOHHBIE
nugposble
o0pa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: ueHTp, paguyc, AHaMeTp;
TJIOIIA b TIOBEPXHOCTH ChEpHI

BzaumHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelibHask INIOCKOCTh K
cdepe; momaab chepsl

N3o6pakenue cdepsl, mapa Ha
miockocT. CeyeHus mapa

Hunuuapudeckast MOBEPXHOCTb,
o0pa3ymolre MUIHHIPUIECKOI
MMOBEPXHOCTH, OCh IHJIMHIPUIECCKOMN
MMOBEPXHOCTH

Hunuuap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u OCh;
Iomaas OOKOBOU M MOJHOM
MMOBEPXHOCTH

N300pakeHre NUINHAPA HA TUNIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

WIMH/PaA (IUIOCKOCTHIO, MapaljieIbHON
WIN NepHIEeHAUKYISAPHON OCH LMIMHAPA)

Konunueckas noBepXHOCTh, 00pa3yromiye
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpUIMHA KOHUYECKON OBEPXHOCTHU




KOHYCZ OCHOBAaHHC U BCPIIHNHA,

8 00pasyrolas ¥ 0Ch; IJIOIAlb OOKOBOM 1
ITOJIHOW ITOBEPXHOCTHU
VYceu€HHbli KOHYC: 00pa3yrolye u

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N300paxeHre KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca

10 (III0CKOCTHI0, MapalIeIbHON
OCHOBaHHIO, U TNIOCKOCTHIO, MPOXOIAIIEH
4yepe3 BEepIITUHY)

1 KoMOuHamwst Ten BpameHus: 1
MHOTOTPAaHHUKOB
MHOrorpasHHukK, OIUCaHHbBINA OKOJIO

12 ctepsl; chepa, BOUCAHHAS B
MHOTOTPaHHUK WJIH B TEJIO BPAIICHUS

13 [Tonstue 06 06bEMe. OCHOBHBIC
CBOICTBAa 0OBEMOB Tel

14 O0BEM IUIMHApa, KOHYCca

15 O0BéM 1Iapa U TIoImaIL Chephl
[TomoGHBIE TENa B TPOCTPAHCTBE.

16 CooTHoIeHus: MeX 1y IJIOMAAsIMU
MOBEpPXHOCTEH, 00BbEMaMH OJOOHBIX TeJl

17 Konrtponbnas pabora no temam "Tena
BpanieHus" u "O0bembI Ten"

18 BekTop Ha MIOCKOCTH U B TPOCTPAHCTBE

19 CroxeHne ¥ BBIYMTaHUE BEKTOPOB

20 YMHOKEHHUE BEKTOpa Ha YUCIIO




21

Paznoxenue Bexropa 1o tpém
HEKOMIUIaHapHbIM BeKTopaM. [IpaBuito
napajuiesIienuneaa

22

Pemienue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHCTBUH C
BEKTOPAMHU

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopauHatel BeKTopa.
IIpocreiimne 3a1a4u B KOOpAUHATaX

24

VYron mexay Bekropamu. CKaasipHOe
IIPOU3BE/ICHHE BEKTOPOB

25

Beruncrnenue yrios Mex1y NpsSMbIMU U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO MPH
peLIeHNH T€OMETPUUECKUX 3a]au

27

KontponbHas pabota nmo teme "Bektopsl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpeHue, 060061IeHNE U
cucrteMatusanus 3Hanguii. OCHOBHEIE
¢burypsl, QpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHue, 060061IeHNE U
cucreMaTH3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
[JIAHUMETPUU

30

[ToBTOpeHue, 06001IeHNE U
cUCcTEeMaTH3allus 3HAaHUH. 3a1aun
[UITAHUMETPUH U METOIbI X PEILICHUS




[ToBTOpeHue, 060061IeHNE U

31 cucTeMaThu3alus 3HaHui. 3agaun 1
TUTAHAMETPUHU B METOJIBI X PEIICHUS
[ToBTOpeHue, 06001IeHNE U

1 cuctemarusanus 3HaHui. OCHOBHbBIE |
¢burypsl, GpakThl, TEOPEMBbI Kypca
CTepEOMETPUHN

33 HroroBast koHTpobHas paboTa 1

34 [ToBTOpeHwme, O606H.ICHI:I€ " |
CUCTeMAaTHU3aIHs 3HAHHMA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHAJTBI /151 YUEHUKA

* Marematuka. ['eomerpus / Mepansk A.I'., Homuposckuii [I.A., Ilonsaxos B.M.; nox
penaxuueit [logonsckoro B.E, O01iecTBo ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO U3aTenbeKuit
ueHtp «BEHTAHA-TPA®»; Axironeproe obmiectBo «M3narensctBo «lIpocBeniennex»

* MaTtemaruka: anre6pa ¥ Hayaja MaTeMaTH4YEeCKOTO aHajIn3a, TeoMeTpus. AnreOpa u Hayana
MaTtematnueckoro ananusa, 10-11 ximaccel/ Anmumos 1L A., Konsrun FO.M., Tkauesa M.B. u
npyrue, Akunonepaoe oomecto «M3narensctBo «IIpocBemeHne»

* MaTtemaruka: anreOpa u Hayajla MaTeMaTH4eCKOro aHajn3a, reoMeTpus. Anredpa u Havana
MaTeMaTHueckoro aHanmsa (B 2 gactsx), 10-11 kmaccel/ Yacts 1: Mopakosud A.I'., CemeHOB
IL.B.; YacTs 2: Mopakosuu A.I'. u apyrue; noa penaxiueir Mopakosuua A.I'., O611ecTBO €

orpaHuueHHON 0TBeTcTBEeHHOCTHIO « 1Ol MHEMO3MHA»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 460837604057956529703830632163952415623550190427
Bnapgeney ®ateesa Onsra CepreesHa

OedcTerTened C13.10.2023 n0 12.10.2024



http://www.tcpdf.org

		2024-03-28T13:01:02+0500




