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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHsS Jis
oOyuatormuxcss 11 kmaccoB  paspabotana Ha  ocHOBe — DenepalibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4eCcKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMs.
Peanuzarnust mporpamMmbsl o0ecrieurBaeT OBJIAJCHUE KITIOUEBBIMU KOMITETECHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydaromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCIUILUIMH. PazBuTHe y 00ydaronmxcs
NPAaBWIbHBIX MPEICTABICHUNH O CYHUIHOCTH M TMPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SBIEHUW W TPOLECCOB PEAIbHOIO0 MHpa, MECTe
r€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM M3 0A30BBIX NPEIMETOB HA YPOBHE CPEAHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBACT BO3MOXXHOCTb H3YUCHHs KakK
JTUCITUIUIMH €CTeCTBEHHO-HaYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPHU H3YUYCHUU OO0YUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPHH U MOCTPOCHUH IIETIOYKU JTOTUIECKUX YTBEPKIACHUI
B XOJIE pCUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHre OpHUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaabHOTO OBITHSA, (opMma
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCHENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JAedcTBUTENRHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW M TPYAOBOM JESATEIBHOCTH,



ABISETCS OAHUM U3 TPOPECCHOHATBHO BAXKHBIX KAdyecTB, MOATOMY aKTyaJbHa
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHUIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOHN JEATEIbHOCTH TI0 MHOTUM HaTpPaBICHHSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrnedeHHe  BO3MOXKHOCTHM  NpUOOpeTeHus |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMs
10 CMIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM I'€OMETPHH.

[IporpaMMa 1O TreoMeTpuu Ha O0a30BOM YypOBHE MpeIHA3HA4YeHA JJIs
00yJaloIINXCsl CPeTHEN IIKOJIbI, HE MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpazom, oOydaromiyecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(pUKON TeOMETpHH W HEOOXOAMMBIC I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO OoJjiee
ry00KO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOIUMOCTH B T€OMETPHUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN JIEeITEILHOCTH.

JlocTkeHue 1end OCBOEHMSI TMpPOTrpaMMbl OOECIEUUBACTCA PEIICHHEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«["'eomeTpun» Ha 6a30BOoM ypoBHE B 11 Kaccax sIBISIIOTCSA:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIINUM MUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAaHHUKAX M TeJlaX BPAIICHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMKCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHne yMeHHUsS pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJIAQJICHHE METOJaMH PELICHUS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (dopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHHE  QITOPUTMAMHU  pEUIeHHS  OCHOBHBIX  THIOB  3ajady;
dopmMupoBaHHE yYMEHHUS TPOBOJUTH  HECIOXKHBIE JJOKa3aTeJIbHbIC
paccyXJIeHusi B XOJi¢ PEUICHHs] CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
IPaKTUYECKUM COJIEPIKaHUEM;

e pa3BHUTHE UHTEIUICKTYaJbHBIX U TBOPYECKHX  CIIOCOOHOCTEN
OoOy4arouuxcs, IMO3HABAaTENIbHONM  aKTUBHOCTH,  HCCJEIOBATEbCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W MPU U3YYECHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIICHUBATH MOJTYUYCHHbBIC PE3YyJIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX 00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3nanue oOpasza MPOBOAMUTCS C OMOPOW Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHOBHBIE coaepKaTenbHble JUHUU Kypca «l'eomerpum» B 11 Kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIOCKOCTHA B IPOCTPAHCTBEY, «Tena BpalieHUs»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHMS paboyeill mporpamMMbl, pacnpenel€HHbIM [0 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHATUSMHU Y HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKIIOYAIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoautcs 1 gyac B Hegemto B 11 knacce, Bcero - 34
y4eOHBIX YacOB.



COAEPKXAHHUE YYEBHOI'O KYPCA

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyrorniue HUATUHIPUYECKON
MMOBEPXHOCTH, OCh LWJIUHJIPUYECKOW TMOBEpXHOCTU. LluauHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyromias W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIue u BHICOTa; OCHOBAHUS 1 OOKOBAsi MOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETP; IJIOMIAL MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue cepbl U IMIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
I0aab cepol.

N3o0paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYCA.

KoMmOuHanuu Tenm BpallleHHuss YW MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WM TEJO
BpalllCHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienienunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1apa u miomaas chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEIL.

Cedenus wwimHApa (MapajuieIbHO MW MEPHEHIUKYJISIPHO OCH), CEUCHMS
KOHyca (TapajuleIbHOE OCHOBAaHUIO W TMPOXOSIIEe Yepe3 BEpIINHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. C0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA C BekTopamu. [IpsAmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATax. YToid Mexay BekTopamu. CKalpHOE MNPOU3BEIACHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMBIMHA U IDIOCKOCTSIMH. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUECKUX 3a]1ay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMH 00YUaIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIEecCTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKUE 3HAHUSA B
HMHTEpecax 370poBoro u 6e3omacHoro obpasa KW3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢du3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpPodEeCCHOHATLHOW  NIESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTHYECKOW KYJIBTYpPbI, IOHUMAaHHUEM BIIASHHS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUTAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKu Kak c(epbl YeIOBEYECKOH JeATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYCCKOW KyJIbTYpOH KaK CpPEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOEKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAWUBUAYAJTBLHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO MpeaMeTra
«MartemaTuka» XapaKTepU3yITCS OBJIaJICHUEM YHUBEpPCAIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelCcmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaowuxcs (oceoeHnue
Memo0o08  NO3HAHUSL  OKpYXcawwe2o  Mupa,  NHpuUMeHeHue  JI02UHEeCKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKK MaTEeMaTUUECKUX
O0OBEKTOB, TOHATHHA, OTHONICHUH MEXITy IOHATUIMHU; (OPMYIUPOBATH
ompeieieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KIaccu(uKaIi, OCHOBaHUS s OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAMMOI0 aHAJIN3a;

e BOCIpUHUMATh, (POpMYyIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPHUIATENIbHBIC, €IUHUYHBIC, YAaCTHBIE M OOIIHE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JleNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJI€HUS U BbIBOJBIL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4ecKoro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOAOB U 00001IEHNI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIAThH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeDUUUTH UHDOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATh €€ B pasiuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uHpOopMaIuu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, o0becneuusarom

copmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oowmenne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, perraeMoi 3aJaun, BbICKa3bIBATh U/IEH, HAIICJICHHbIE Ha MOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  DKCIEPUMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAWUBUAYaJTLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aja4; IPUHUMATD 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HHBIC); BBIIOJHITH CBOI YacThb palbOThHl U
KOOpJIMHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJIeHAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vnusepcanvnvie  pezynamueHvie Oeticmaus, obecneuusarom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIECHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa pelieHrus MaTeEMaTHIEeCKOM 3a1auH;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
11 KVIACC

OnepupoBaTh MOHATHAMH: ITWIUHAPUYECKAs IOBEPXHOCTh, OOpasyromme
IMWIMHIPUYCCKON  MOBEPXHOCTH,  [HWJIWHAP, KOHHWYECKass  IMOBEPXHOCTH,
o0pa3yrolire KOHNIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHIDP, KOHYC, cdhepa u map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KrnaccudumnmposaTh B3aUMHOE pacoNOKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHM: IIIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CeTMEHTA; IIApOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
LIaPOBOM CEKTOP.

Bbruucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH  Tel  BpallcHMS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalllCHHUS.

BbIYuCHSITh COOTHOIICHHUS MEXIY IUIOMIAJsMU MOBEPXHOCTENH UM 00BbEMaMHU
MOA00HBIX TEIL.

N306paxkaty u3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInoyiHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPHIPETHPOBATH H MPEeoOpa3oBbIBATH HMHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTypax, MPEACTaBICHHYIO Ha 4YepTeKax U
PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbITONHATS  IEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHS BEKTOPA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBaMH OHU 00JIaaroT.

[TpumeHsATH TPaBUIIO TTApAIIIEICTTUIIEAA.

OnepupoBaTh MOHATUSIMHU: JEKAPTOBBI KOOPJIMHATHI B POCTPAHCTBE, BEKTOD,
MOIYJTh BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPA, YToJl MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC W KOMIUTAHAPHEIE
BEKTOPBI.



HaxoauTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIpHOE MPOMU3BEJEHUE, pPACKIAAbIBATh BEKTOpP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBarh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTs reomerpuueckue (axKThl I PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, MpeAnoaratoMX HECKOJIBKO IIaroB PelIeHUs], €U YCIOBUS IPUMEHEHUS
3a/laHbl B IBHOM (hopme.

Pemate mpocTeiinine reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/A.

Pemate 3agauM Ha J10Ka3aTENbCTBO MATEMAaTHMYECKUX OTHOUICHUH H
HaX0XJICHHE T€OMETPUUECKUX BEJIUYMH N0 00pa3liaM WM alropuTMam, NpUMeHss
U3BECTHBIE METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumensT, mpocTelliie MNpOrpaMMHBIE  CpPEICTBA U DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a1au.

[IpuBoaUTH TpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
’KU3HU, Paco3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHsATh, TONy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallud W TIPUMEHSTh M3yUYEHHBbIE IOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4ecKu CQOPMYJIUMPOBAHHOM MpoOJEMBbl, MOJECIUPOBATH PEAJbHBIC
CUTyalldM Ha $3bIKE€ T'EOMETPUM, MCCIEA0BaTh IOCTPOCHHBIE MOJEIHU C
UCMOJIb30BaHUEM F€OMETPUUECKUX IOHATUN U TEOpEM, allllapara anredpsl; pemarb
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAX0XKAEHUEM I'€OMETPUUYECKUX BETUUHH.



11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
1 T 16 1
eI BpatieHui https://m.edsoo.ru/1¢209e37
" bubnuoreka [JOK
2 06 5
DEMBLTE https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
12 1
3 BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE hitps://m.edsoo.r/ 1200637
4 [ToBTOpEeHue, 0600IICHNE, 1 bu6moreka [IOK
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I1O I[TPOIT'PAMME 34 2 0




11 KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
ara undgpoBbie
Nen/m | Tema ypoka Konrpoabsnbie | IIpakTnyeckue A op
Bceero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[ToHsiTHE O UIWMHIPUYECKOU
| MMOBEPXHOCTH, 0Opazyromen u | bubnuoreka [JOK
Hanpasistromen. [lmnmmHap kak teno https://m.edsoo.ru/6054b8c1
BpaIeHus
M300paxenue munHIpa Ha
P d Bu6mnorexa 1[OK
2 miockoctd. OCh, OCHOBAHHS, 1
.. https://m.edsoo.ru/188f6216
AJIEMEHTHI, pa3BEPTKA IUIIMH]IPA
bu6mmoreka [IOK
3 CedeHust HWIIMHAPA, PEUICHUE 33724 1
https://m.edsoo.ru/016e25eb
4 [Tmomane moaHOM M OOKOBOM | bubmuorexa [JOK
MOBEPXHOCTH LMUIMHAPA https://m.edsoo.ru/c94ba09b
IlonsaTtue o KOHMYECKOM
5 MMOBEPXHOCTH, 0Opasyromen u 1 bubnuoreka [JOK
HanpasJsitonied. Konyc kak teno https://m.edsoo.ru/897dd3b2
BpalllCHUS
N3o00paxkenue koHyca Ha
6 mwiockocTu. Ock, BepilIHAa, | bu6mmoreka [JOK
OCHOBAHME, HIIEMEHTHI, Pa3BEPTKA https://m.edsoo.ru/1468bab3
KOHYyca
7 CedeHust KOHYyca, pelIeHHEe 3a/1a4 1 bubmorexa HOK
yea, p g https://m.edsoo.ru/Obdelbe8
bubmuoreka [JOK
8 [Tmomaap MoTHOM U OOKOBOM 1 1

https://m.edsoo.ru/0341bc2b




IOBCPXHOCTU KOHYCaA

Yceu€Hnblil KoHyc: 00pasyromas,

bubmuoreka [JOK

? OCHOBAaHMS, IUIOLIAJb IIOBEPXHOCTU https://m.edsoo.ru/bed12a43
[onsitne o cepuueckoit
10 IMOBEPXHOCTH, LIEHTP, PAJINYC, bubnuorexa [JOK
mrametp. Chepa u map Kak Tena https://m.edsoo.ru/bc15f7f2
BpalleHus
N3obpaxenue chepsl U mapa Ha
1 MJI0OCKOCTH. B3anmHoe bubnuoreka [JOK
pacrosiokenre chepsl U MIIOCKOCTH. https://m.edsoo.ru/3cef10e5
[ITapoBO# CEKTOP, CETMEHT, MOSIC
2 KacarenbHast TiIOCKOCTB K cdepe. bubmuorexa [JOK
Ceuenns mapa, penieHue 3a1ad https://m.edso0.ru/0b136158
bubnuoreka [IOK
13 Mrowmazs chepet https://m.edsogru/26a03fb7
14 Cdepa, BnucanHasi ¥ orTMcaHHas bubnuoreka [IOK
OKOJIO MHOTOTPaHHHUKA https://m.edsoo.ru/5513d87b
15 Cdepa, BnrcanHast 1 onMcaHHAs bubnuoreka [JOK
OKOJIO T€JI BpalllCHUS https://m.edsoo.ru/d189bde2
16 KonTtponbHas padora Ne 1 Egi?;ﬁf(iigﬁi 10¢fleb
7 [TonsTue 06 00BEME TEII, CBOMCTBA bubmuoreka [JOK
00BéMa https://m.edsoo.ru/4a33a8ab
" bubmuoreka [JOK
18 O6bEM nuMHApa https://m.edsocl)_.[ru/6054b8c1
" bubnunoreka [JOK
19 Obném xomyca https://m.edsocl)_.[ru/ 18816216
20 OO0béM 11apa, MapoBOro CETMEHTa, bubnunoreka [JOK




1rapoBOro CEKTopa

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

CooTHOIICHUS MCXKAY IIo1maasaMu

bubmmoreka [{OK

21 MOBEPXHOCTEH M 00BEMaMU
https://m.edsoo.ru/c94ba09b
MOJ00HBIX TEJ
” [TonsATHE BEKTOpA, PAaBEHCTBO bubnuorexa [JOK
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPEI https://m.edsoo.ru/Scaefclb
CrnoxeHue U BBIYUTAaHUE BEKTOPOB.
bubmmoreka [{OK
23 CymMa HECKOJIBKUX BEKTOPOB.
https://m.edsoo.ru/23f4f089
[IpaBuio napamnenenunena
bub6 OK
24 YMHOX€EHNE BEKTOpa Ha YUCIIO nomotexa [{
https://m.edsoo.ru/dee379eb
KomrminmanapHbie BEKTOPBI.
25 PaanomerII)e BEKTOpa rlfo TpEM bubamorexa LOK
P P https://m.edsoo.ru/a28fd74e
HEKOMIUTAHAPHBIM BEKTOpaM
26 Pemenue 3a1a4y Ha BEKTOPHI bubamorera LHOK
8 P https:/m.edsoo.ru/5a827900
[IpsimoyronpHas cuctema
27 KOOpAMHAT B IIPOCTPAHCTBE Bubmrorexa LIOK
PA POCIp ' https://m.edsoo.ru/d3alfe30
Koopaunats! BekTOpa
[Ipocreitmue 3amauu B
bu6mmoreka [JOK
28 KOOPAMHATAX: PACCTOSIHUE MEXITY
https://m.edso0.ru/48db7058
TOYKaMH, JUIMHA OTPE3Ka
29 [Ipocreitmme 3anauu B bubnnorexa [JOK
KOOpJIMHATAX: CEPEINHA OTPE3Ka https://m.edsoo.ru/725effc4
30 VYron mexay Bektopamu. CkansipHOE bubnunoreka [JOK
MIPOU3BEIECHUE BEKTOPOB https://m.edsoo.ru/8efbe78e
31 Brruncnenue yrioB Mexy bubnuoreka [IOK

NPpsAMBIMHA U IIJIOCKOCTAMUA

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




1 KoopauHaTHO-BEKTOPHBII METOA | bubmmoreka [IOK

IIpYU pELICHUH 3a0a4 https://m.edsoo.ru/23f4f089
bubmmoreka [{OK

33 Kontpoenas pabora Ne 2 ! https://m.edsoo.ru/77c22fc5
Teopembr @aneca u [ludaropa,

34 CHUHYCOB M KOCUHYCOB. OKPY>XHOCTh | bubnuorexa [JOK
M COOTHOIILICHHUS, CBSI3aHHEBIC C https://m.edsoo.ru/74b2ad91
oKpyxHOCThI0. [Tnomanu ¢uryp
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eometpus, 10-11 knacceel. YueOHUK U1 00111€00pa30BaTENIbHBIX YUPEKICHUM:
6a3oBbIiii U ipodunbHbIN ypoBHU. ATaHacsiH JI.C., byty3oB B.®., Kagomues C.b.

u npyrue. M3narensctBo «lIpocBemenue».,2016

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

- 3uB b.I'. 'eomerpus: Jlunaktudyeckue matepuanst aus 11 knacca/ b.I'. 3uB,
B.M. Meiinep. — M.: IIpocsemienue, 2020

-3uB b. I'. 3amauu o reometpun mis 7—11 kmaccos/

-Illapeirun U.®., 'ony6eB B.W. ®akynbTaTUBHBIN Kypc IO MaTeMaTHKE
(10xmacc). — M.: IIpocsenienue, 2009.

-llapeirun U.®., T'ony6eB B.W. ®akynbTaTUBHBIN KypC 10 MaTeMaTHKE

(11xmacc). — M.: IIpocsemenue, 2009.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubmmrorexa [IOK

2. http://interneturok.ru/

3. https://www.yaklass.ru/p
4. http://urokimatematiki.ru
5.http://intergu.ru/
6.http://karmanform.ucoz.ru
7.http://polyakova.ucoz.ru/
8.http://www.openclass.ru/
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